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Look this Fact Straight in the Eyes:
You Can't Control Your Costs l)ntil Your Workers Wear Goggles

As long as you let oneworker's
eyes go unprotected ... so long are
your costs momentarily at the mercy
of an eye-accident that will assess
you anywhere from $5 to $2,000
or more. And today, with production
speeding faster and faster, the
chances for eye-accidents are grow-

ing far greater than ever before.

So it's hard-headed business(more,
il's cooperation with National De-
fense) to armor your workers' e es

with good American Goggles that

alway s cost Jess, per pair, than the

slightest eye-accident the, prevent.

Let your AO Industrial Representa-
tive help you to control your costs
by "Americanizing" every pair of
eyes in your plant ... quickly and
economically, without disturbing
routine. Call him in now, before an
accident strikes ...get the protection
of American Goggles.

American Optical Company
<~> Factories at Southbridge, Massachusett-s

MANUFACTURERS, FOR \fORE THA' )00 YEAR. OF PRODUCT TO AID AND PROTECT VISION
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Just for Fun!

A CHALLENGE
TO YOUR INGENUITY

IT is easy toseethat there are just ten separated
black areas in the square below, even though

one of them contains two "holes." Can you
invent a device which would give an accurate
numerical count ofsuch"areas automatically,
regardless of their size and shape?

A long time ago, we worked out what appears
to be a theoretically sound solution of this
problem for a prospective customer, but cost
considerations ruled it out, and the apparatus
was never constructed.

We specialize in industrial physics and offer a

"GUARANTEED RESEARCH SERVICE"

CALIBRON PRODUCTS, INC.
West Orange, New Jersey

Official Recora"
ARMAMENT

PRODUCTION POLICIES
Questions -Answers

for

INDUSTRIAL EXECUTIVES AND ENGINEERS

*A RECORD OF A FORUM
held in the

Engineering Societies Auditorium
BY THE NEW YORK POST

of the
ARMY ORDNANCE ASSOCIATION

• What are the Various Forms of Government Bids?

• What Tax Provisions Apply on Government Contracts?

• How Does the Government Aid in Procuring Additional
Plant Facilities?

• How May Financial Assistance Be Obtained?

• What are the Types of Government Contracts?

• What are the Labor Provisions in Government Contracts?

Nowhere Else (an This Authoritative Information
Be Obtained 50 Quickly!

Price $1.00

REINHOLD PUBLISHING CORPORATION
330 West 42nd Street New York, N. Y.

THE TABULAR VIEW

Curare Cure. - To bring the unruly into useful order
is no small part of the function of science, expressed
in hundreds of different fields, conspicuous among
which is that of medicine. Here known techniques,
predictable therapies, reliable drugs, and other agents
have been provided by cientific re earch to sustain
the skill of the practitioner in his efforts to insure
mankind against di ea e. This constantly continuing
endeavor of science has only in comparatively recent
year come much before the general eye, and still the
drama and the inspiration which such endeavor af-
ford yield place too often to the more spectacular
appropriating of science for less desirable ends. Much
interest therefore attache to RICHARDC. GILL'S ac-
count (page 297) of the taming of the jungle arrow
poi on, curare, which during the past few years has
been converted from a mysterious and undependable
witch doctor's brew to a predictable and highly useful
phy ician's medicament. A graduate of Cornell, Mr.
Gill was for a time a member of the faculty of Lafay-
ette College. Thereafter he was in commercial foreign
service in South America, where in 1929 he acquired a
ranch in the eastern sub-Andes which he has since
used as a permanent expeditionary base for his own
work and that of other with bona fide interests in
exploration and investigation. Starting with general
ethnographic surveys of the region, Mr. Gill became
specifically interested in primitive Amazonianmateria
medica, out of which grew his work on curare.

Mercury. - Stone breaker in Australia, timber cruiser
in Canada, copper miner in Arizona, RICHARDHALLET
ha included also in a crowded life interval at ea a
seaman on a British bark, fireman on a British mail
packet, and watch officer on a United States Army
cargo transport carrying horses to France in the days
of the first World War. Hence he writes of destroyers
(page 299) with the comprehen ion of ship and men
which is attainable only through varied experience,
and with the reflectiveness about stat and ystems
which is to be had only from retrospect on such
experience.

Boost. - Spe d and more peed and how to get it con-
stitute a problem generally in the fore of aeronautical
mind . The physical limit impo ed on what can be
attained by one means must be offset, if possible, by
resort to some other means. On thi front, then, the
engineering experimenter is eeking way to supple-
ment by unu ual technique the tandard approache
to hi problem. This critical busine s is canvassed for
The Review (page 802) by PAUL COHEN, '85, Edi-
torial Associate, able editor ofThe Tech in year pa t,
and frequent contributor of shrewd analyses to The
Review in years current.

Antique Artisans. - From his explorations of tech-
nology's past, LEROYL. TRW! G, '03, has returned be-
fore to The Review with anecdote, legend, and hi tory
- most recently in Decem-(Concluded on page 326)
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WBIRI "GOOD INOUGB" WON'T DO
There are no "unimportant" partsin an airplane en-

gine. Efficiency and dependability demand perfect

performance all along the line. Consequently the only

standard for selecting materials should be ability to

meet the requirements.

Nickel-Chromium-Molybdenum and Nickel-

Molybdenum oil hardening steels are being chosen

for many engine parts such as crank shafts, pins and

accessory gears because of their demonstrated capa-

city for doing their jobs. Not only do they develop

the necessary strength and toughness, but also the

requisite hardness, and they machinein the fully heat

treated condition.

Thus they give the engine manufacturer confidence

in the performance of the parts and help keep his pro-

duction costs within reasonable limits.

Our booklet, "Molybdenum in Steel", which con-

tains a great deal of practical data, will be gladly sent

free on request to technical students and others inter-

ested in improved materials.

PRODUCERS OF MOLYBDENUM BRIQUETTES, FERRO-MOLYBDENUM, AND CALCIUM MOLYBDATE

CI.ilDa
500· r

pany
k City
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Ask for booklet
completely describ-
ing the 3 sizes of
Uaiversal Grinding
Machines.
Brown & Sharpe MfCJ.Co.
Providence. R. I•• U. S. A.

ESPECIALLY WHEN HE SENDS ORDERS FOR

PHOTO OFFSETS

VARITYPING

BLUE PRINTS

PHOTOSTATS

TO THE ELECTRO SUN COMPANY
Our reputation has been built on reo

peat business based on conscientious consid-

eration of your needs. Never abroken promise.

ELECTRO sun CO., Inc. nEW YORK, n. Y.
'HOTO LlTHOCO.... 'H' • nUl ,aINTi • 'HOTO CO,." • l"HO'.'N"

161 WASHINGTON STREET GRAND CENTRAL TEI\MINAL BLDG.

BArcloy 7·2)34 MUrray Hill 6·6526

MAIL RETURNS

Industrial Economics

FROM B. EDWIN HUTCHINSON, '09:
. . . I want to speak veryhighly of an article in the March Review

by Henry M. Wriston on "The Worth of the Initiative." In a not too
indirect way the thoughts in this article, in my opinion, bear on the
subject of the Institute's prospective activity in the field of indus-
trial economics. I have a feeling that our industrial techniques have
far outstripped the development of our economic philosophy. I find
myself groping to suggest some method which might bring the
potential resources of the Institute to bear more directly on this
larger problem.
Detroit, M ich,

Teaching Fire Control

FROM FRANK L. AHER ,'14:
I have read with interest in the March issue of The Review the

article, "Sir Thomas Gresham's Picture," by JohnE. Burchard, '23,
discussing the effects of fires on cities. . . .

In my article, "Safety Is Good Management," in the March,1940,
issue of The Review, you will recall that I placed some emphasis on
the suggestion that the fundamentals of fire protection and safety
be included in engineering and architectural courses. It is a satis-
faction to report that a course in fire protection engineering is now
being given at George Washington University in connection with the
Engineering Defense Training Program sponsored by the United
States Office of Education.
Washington, D. C.

Small Arms for Industry

FROM ROBERT H. JOHNSON, '26:
The editorial, "Small Arms for Industry," on page241 of your

April issue is very interesting. May I inquire from what source you
obtained the figure of$20,000,000 as the volume of portable-tool
business for 1937? As far as Iknow, accurate figures are unavailable,
since a large section of the portable-tool industrymakes no reports
on volume of sales.[The Review's figure was based on Bureau of the
Census statistics for 1937. - Ed.]

You refer to the use of portable tools in the construction of battle-
ships, locomotives, and airplanes, and go on to say: "Ahusky miner
pounding at rock with a steel and a hand hammer can bore little more
than five to ten feet of hole during an eight-hour day, whereas a
modern pneumatic drill during the same time can penetrate100 to
150 feet of rock." Yet you state later that the typical tool is driven by
a high-speed universal motor through reduction gearing.In the ap-
plications to which you refer and in the various forms of hand tools
which you list, a large percentage of the machine are hammers. In
almost every instance they are operated by compres ed air. In addi-
tion to these percussion-type machine, many of the rotating tools
... are air operated. One can therefore hardly say that the typical
tool is driven by a high-speed universal motor. The typical tool in
the industries you mention is, I believe, air operated.

In the fifth paragraph you mention certain circumstances under
which the power-driven tool is not only faster but better. You say:
"When supplied with an adjustable clutch, a nut runner will set
nuts to within 10 per cent of a predetermined tension, much closer
than can be expected of handwork." A pneumatic tool without an
adjustable clutch will accomplish this result when supplied with
reasonably uniform air pressure, corresponding to reasonably uniform
voltage for an electric tool. Moreover, the air tool does not require an
engaging clutch when repetitive operations make nece sary several
engagements of a crew-driver bit or chuck in rapid succe sion. In
thi circumstance the electric machine would require not only an
adjustable clutch but also an engaging clutch, because the inertia of
the motor would cause the screw-driver bit or chuck to continue to
spin for an appreciable time after disengagement, making it im-
possible to start another operation instantly ....

In general, not any known method of power transmission com-
mercially available to an industrial plant will give, in proportion to
power, the light weight and mall size that compressed air gives. . . .
Pelham, N. Y.
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HOW~

PROCESSES

help produce machines
and machine tools

• The production of machinery and ma-

chine tools of every type can be speeded

up, costs can be reduced, and results im-

proved, by using one or more of the many

processes which Linde has made available.

Some of these Linde processes are outlined

at the right.

Linde can supply everything you need

to use these and other related processes-

oxygen, acetylene, carbide, and the neces-

sary apparatus. By buying from Linde, you

can centralize your source of supply-can

effect savings in materials handling,book-

keeping, and parts inventories. Equally as

important, Linde Process Service can offer

on-the-job assistance to help you use these

and other Linde processes profitably. For

the full story, write any Linde office.

Linde Oxygen, Prest-O·Lite Acety-
lene, and Union Carbide are readily
available wherever you operate.

THE LINDE AIR PRODUCTS COMPANY
Unit of Union Carbide and Carbon Corporation

General Office 00 Offices
ew York, N. Y. in Principal Cities

In Canada: Dominion Oxygen Company,
Limited, Toronto

Flame-Cutting-Oxy-acetylene ma-

chine flame-cutting produces finished

or semi-finished steel part of almost

any size, shape or thickne s-rapidly

and economically. Flame-cut parts,

when joined by welding, make po -

sible substantial avings in weight

and bulle In addition, flame-cutting simplifies design

changes - enables manufacturer to hold down part

inventories-lessens dependence on out ide ources of

supply-minimizes machining time and e pen e-and

makes one-of-a-kind production economically practical.

Flame-Hardening-Linde ha de-

veloped dependable method for

flame-hardening dies, gears, lathe-

ways and other machine part. A

carefully controlled surface ca e can

~ be imparted without affecting the

composition or ductility of the base metal. Linde Proc-

e s 'ervice can help you obtain uniformly good r sult .

Gouging- This relatively new Linde

process removes surface metal with-

out harm to adj acent areas.It is used

to gouge out faulty or temporary

welds-to correct defect in forgings

or castings-to provide clearance for moving parts-and

to prepare plate-edges for welded fabrication.

Hard-F acing - To make wearing

parts last longer, Haynes Stellite

hard-facing materials can be most

effectively applied by the oxy-acety-

lene welding flame.

LINDE OXYGEN. NITROGEN. HYDROGEN. OXWELD APPARATUS

UNION CARBIDE • PREST-O-LITE ACETYLENE • UNIONMELT WELDING

Unionmelt Wel.ding - This reo

markable electric process-available

only from Linde-automatically joins

metal of practically any cornmer-

cially used thickness, in one pass and

at extremely high speeds. This process offers interesting

possibilities in the fabrication of machine bases.

Descaling - tructural steel, an-

nealed forgings or castings, and other

part can be rapidly freed from scale

by Linde's flame-descaling appara-

tus. Flame-cleaning i a similar ap-

plication of the process which drive out occluded mois-

ture, and prepares steel for a more lasting paint job.

- 0 Li .. "U 0 "·0 veld." and "Union melt" are trade-marks of Units of Union Carbide and Carbon CorporationThe words "Linde;" "Prest .. -ite, rnon , X\ t
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W ELDI G in close quarters has long been one of
the more dangerous jobs in industry. Should

the incande cent metal-fusing flame accidentally hit
the gas-feeding rubber hose lines, they burn through
instantly - and wham! Explosions have put many
a welder on the casualty list. But fortunately, this
peril has now been practically eliminated by the
G.T.M. - Goodyear Technical Man.Seeking a way
to protect welding hose against flame while keeping
the flexibility required for work in narrow confines,
Goodyear technicians hit upon a bestos. A special,
heavy asbestos cord was developed that could be
woven into hose plies like ordinary cotton cord, and
Goodyear Style H.D. Safety Welding Hose was born.
Its a he tos armor prevents burning through from

accidental contact with the torch or gobs of molten
metal. It saves welders' lives -because it has a ten
times higher safety factor than conventional hose!
Goodyear now builds many types of asbestos-bodied
hose for operations where intense heat must be
endured. To consult the G.T.M. about them, write
Goodyear, Akron, Ohio or Los Angeles, California
-or phone the nearest Goodyear Mechanical Rubber
Goods Distributor.

TN....E GRE .'T .. EST...."...•....M;.~.' .•+'...".....~.u•.•E•....600~p;~£A-a.
(Q86 )



Lukens Steel Company

An ingot weighing 93,000 pounds
being rolled on the world's largest
plate mill, which has 206-inch rolls
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