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50 Years Ago in . .

(Condensed from Issues of May, 1897)

HIGH-SPEED TELEGRAPHY — “By making use of the alternat-
ing current and special designs of receiver and transmitter,
two well-known American specialists, Lieutenant G. O.
Squier and Prof. A. C. Crehore, have succeeded in sending
messages over a wire at the rate of twelve hundred words a
minute, and they confidently assert that between three
thousand and six thousand words a minute may be dis-
patched by the same system between points that are a thou-
sand miles apart.”

JAP LABOR PROBLEMS — “Like causes are producing like re-
sults in Japan, and the remarkable industrial development
of the country is bringing in its train those very same in-
dustrial troubles which have harassed or are still perplexing
the older civilizations of the West. If recent labor troubles
are an indication, it looks as though the apparent prosperity
of Japan was not as healthy as it might be, and that it was
based on the poverty and misery of the wage earners.”

ALUMINUM COATING — “A new departure in the field of
sheet metals has just been undertaken by a St. Louis, Mo.,
firm. This firm has sent us samples of steel sheets coated
with aluminum, which, it is claimed, are superior to and
more durable than galvanized iron, tin plate or planished iron
for many purposes for which those materials are now gen-
erally used. . . Moreover, they can, when desired, be polished
to a luster equal to burnished silver or nickel.”

SAFETY GOGGLES — “Injury to the eyes by dust, sparks,
flying splinters, and stones is by no means rare, and only
imperfectly prevented by the ordinary spectacles. . . Dr.
Thomalla, of one of the Berlin accident wards, has devised
a spectacle made of Schering’s gelatoid, an elastic, trans-
parent material, which can be hardened in amyl acetate.
If really broken by flying pieces, the mass does not splinter.”

ELECTRICAL HEATING — “The Niagara Falls Power Com-
pany’s big power station offers one of the most interesting
studies on the subject of electrical heating to be found in
the United States, if not in the world. . . The heaters in the

offices are on a secondary 100 volt circuit, and this circuit is
fed through converters which reduce the voltage from 2,000
to 100. In the office portion of the power house there is about
175 horse power in heaters of the American pattern, but
they are seldom all on at the same time. Of course, it de-
pends entirely upon the weather conditions as to the amount
of heat required to make the rooms comfortable. . . In the
dynamo room there are fifteen heaters, three circuits of five
each, and each circuit takes up about 200 horse power. How-
ever, it has never yet been found necessary to use all three
circuits, two of them being found sufficient in the coldest
weather. By consulting the illustration in connection with
this article the heaters will be seen on the left on the walls
of the dynamo room, about 15 feet above the floor.”

RAILROAD TROUBLES — “By the dropping of the brake bar
of a freight car of the new Third Rail branch of the N. Y.,
N. H. & H. R. R, the switchboard at the Berlin, Connecticut,
power houses was burned out, causing a loss of one thousand
dollars, delaying probably for a week the opening of the
Third Rail route between New Britain and Hartford.”

SUBMARINE — “On Monday, May 17, there was launched at
the Crescent Shipyard, Elizabethport, N. J., an extremely
interesting specimen of marine architecture, known as the
Holland submarine boat. It embodies the results of some
twenty years of experimental work on the part of the de-
signer, who firmly believes that the submarine torpedo boat
will prove to be the most deadly weapon of future naval
warfare.”

PAPER MACHINE — “At Rumford Falls, Me., the largest paper
machine in the world is now in the course of construction
by the Rumford Falls Paper Company. It will produce paper
150 inches in width, which is said to be 15 inches wider than
any American machine and 2 inches wider than any other
machine in the world . . . at the rate of 500 feet per minute,
or, in a complete day’s run of 24 hours, will turn out about
9,000,000 square feet, equivalent to 35 tons.”

| [

(Condensed from Issues of May, 1847)

POWER — “The steam engine itself, improved as it is, and
wonderful as have been the results produced by it, is capable
of further improvements. Its bulk and weight may be further
diminished, both in the form and construction of the boiler
as well as the engine itself, and thus in effect, its power may
be increased; or it may be reserved to us to discover the
means of producing, and rendering subservient to our pur-
poses, some other power which shall surpass steam, or, per-
haps, to substitute for it that all-powerful agent, electricity,
which Jacobi has already attempted to apply to navigation.”

BALLOON TIRES — “A number of cabs with newly invented
wheels have just been put on the pave in London. Their nov-
elty consists in the entire absence of springs. A hollow tube
of India rubber about a foot in diameter, inflated with air,
encircles each wheel in the manner of a tire, affording the
greatest possible amount of cab comfort to the passenger.”

ZINC CASTINGS — “Some of the French artisans have adopted
the plan of casting statues and groups of figures, in zinc in-
stead of bronze. By this means the cost of such models is
very much reduced, while an equally good representation
is produced.”

TELEGRAPH WIRE — “The Directors of the New York and
Buffalo Telegraphic Company, at their recent meeting in
Utica, resolved to use in their operations an iron wire known
as No. 10, weighing about 250 pounds to the mile.”
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Long-distance
Television
1S twenty
years old

At the 1927 demonstration, Dr. Herbert E. Ives explained ithe
television system developed in Bell Telephone Laboratories.

Arri 7 is a notable day in communication history, for
on that day in 1927 was the first demonstration of tele-
vision over long distances. Large-scale images were flashed
from Washington, D.C., by wire and from Whippany,
N.J., by radio to a public demonstration in New York
City. “It was,” said a newspaper, “as if a photograph had
suddenly come to life and begun to smile, talk, nod its
head and look this way and that.”

That was the first of many public demonstrations,
each to mark an advance in the television art. In 1929
came color television, and in 1930 a two-way system
between the headquarters buildings of A. T. & T. and
Bell Laboratories. When the first coaxial cable was installed

BELL TELEPHONE

in 1937, television signals for 240-line pictures were trans-
mitted between Philadelphia and New York and three
years later 441-line signals were transmitted. By May,
1941, successful experiments had been made on an 8oo-
mile circuit.

End of the war brought a heightened tempo of
development. Early in 1946 began the regular experi-
mental use of coaxial cable for television between New
York and Washington, and a few months later a micro-
wave system for television transmission was demonstrated
in California.

Transmission facilities will keep pace as a great art
advances to wide public usefulness.

LABORATORIES

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE
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PUBLISHING COSTS VERSUS INCOME

REGARDLESS of what some labor unions and “economists”
may say about the necessity of maintaining low sales
costs in the face of skyrocketing production costs, there
comes a time when cold facts call for painful decisions.
One such decision has just been made. With the July,
1947 issue, the price of Scientific American will be in-
creased to 50 cents a copy, five dollars a year.

We looked at every angle, considered every possi-
bility. But certain things could not be changed. In round
numbers, our printing costs have increased 80 percent,
paper is up 50 percent, and engraving has risen 40 per-
cent, based on 1940 costs. Add similar increases in all
other phases of business operation and it becomes obvi-
ous that something had to be done.

One thing we refused to do: We would not sacrifice
the editorial quality of Scientific American in order to
cut costs. This must be maintained. So, since we cannot
continue to absorb all of the cost increases and still stay
in business, we reluctantly decided that the price of the
magazine must be increased. We are sure that our
readers will be in sympathy with this move, will under-
stand that it was done only as a last resort, will bear
with us until a downward readjustment can be made.

See also important announcement on page 234.

MAN'S HUMANITY TO MAN

APPLICATION 6f the Golden Rule in industry and else-
where, naive though some may think it to be, is part
and parcel of progress. More modern word for the Rule
is “humanities,” a subject that is becoming an ever more
important facet of our complicated civilization.

Warning that the world must develop increased re-
spect for the humanities, Dr. Frank D. Fackenthal, act-
ing president of Columbia University, gives this ex-
panded and clarifying definition: “The field of study is
the natures of men, their psychologies, their explosive-
ness in this or that situation, their resistance to this or
that movement even though it be for their advance-
ment, their attraction to this or that idea though it may
ultimately enslave them and destroy their freedom, their
instinet for immediate individual welfare as against the
long-term public good.”

This indeed is a study worthy of as much attention,
as much effort, as any research in the physical sciences.
Through it the physical sciences and all their potential
possibilities can advance rapidly; without it, man and
his industries will surely wither on the vine.

GAS TURBINES ADVANCE

INTRIGUING as are the simple mechanical features of
the gas turbine, technicians in the field are still loath
to become too glowing in its praise. Thus, Alan Howard,
General Electric engineer, recently said: “While the
gas turbine seems very promising, it is, nevertheless,
still in the development stage.”

Occasion for the statement was the ann- ..icement

196

Ly A. P. Peck

that tests are about to begin on a 4800-horsepower tur-
bine unit—19 feet long and weighing between 2% to 4
pounds per horsepower—that will burn Bunker “C” oil,
with simultaneous work being directed toward burning
powdered coal. Also on the General Electric horizon
is a 5000-kilowatt machine for electric power stations.
scheduled for tests within the next 12 months.

Further reports indicate that the powdered-coal-burn-
ing gas-turbine locomotive (Scientific American, August
1946) will be on the rails before 1947 becomes a mere
memory.

UNMINED COAL

SUCCESSFUL burning of coal underground, without the
necessity of first mining it (Scientific Ameriean, De-
cember 1946), opens a number of fields for investiga-
tion. Not the least of these is the use of the resulting
gases in gas-turbine units, especially in areas where
cooling water is scarce. Other possibilities. stemming
from this method of using unmined coal include manu-
facture of synthetic fuel from the gases, using the gases
directly as fuel for industrial furnaces, and economical
powering of high-temperature steam generating plants.

An average of 35 to 50 percent of the available coal is
left underground in present mining processes; it is re-
ported that several more abandoned mines will be
“fired” to further the experimental work on burning
coal underground.

STRAWS IN THE WIND

MINIATURE vacuum tubes, already in use in hearing
aids and pocket radio receivers, will aid aircraft radio
as well; within the next few years it is predicted that a
large transport plane will carry as many as 600 elec-
tron tubes which would weigh 225 pounds in present
sizes but only 37 pounds in the miniature form. . .
Soviet industry, eagerly gobbling up thousands of pat-
ent specifications to glean benefit from Yankee ingenu-
ity, may point toward unseen riches lying at American
industry’s doorstep. . . The Gulf Coast, rich in petroleum,
natural gas, salt, sulfur, lime, and so on, is making a
strong bid for chemical industry’s expansion south-
ward; Monsanto, Du Pont, Shell, Dow, and others have
already spent millions for plants in that area; more will
follow. . . A number of manufacturers of equipment
requiring small motors, stymied by far-distant delivery
dates promised by established manufacturers of power
units, are making the motors themselves, effectively
breaking deadlocks which were preventing sorely
needed products from reaching the market. . . A bill
(H. R. 2520) has been introduced in the House of
Representatives which, if passed, will increase the pat-
ent-application filing and patent issue fees from the
present $30 to $50 each, with similar increases all along
the line.
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Scientific American

FIRELESS HEAT

By HARLAND MANCHESTER

D URING the winter just past, a few

houses in central Indiana were
heated by a revolutionary device
which involves no dust, soot, stok-
ing, fuel, furnace, flue, or fire. When
summer comes, the device automati-
cally shifts over to cooling. You set
the thermostat ence and forget about
it.

This is the ‘“heat pump,” an in-
genious idea which has been knock-
ing around for 95 years and has at
last been put to practical work by a
few inventive Hoosiers. In principle,
the heat pump is an electrical re-
frigerator running backward. Your
kitchen refrigerator cools the food

Heat Pumps, Electrically Operated “Refrigerators
in Reverse,” Can Provide Year-‘Round Constant
Temperatures — Heating in Winter and Cooling
in Summer. One Automatic Unit Does the Entire
Job. Cost, Convenience Considered. Compares

Favorably with Established Fuel Burning Systems

for the

HOME

by pumping the heat out of the box
and throwing it away. Put your
hand in back of it and you can feel
the hot air coming out. If the cycle
were reversed, the refrigerant gas
would collect heat from the outside
air and pump it into the food com-
partment. That is what the heat
pump does. Even in the dead of win-
ter, there is heat in the outside air, in
the ground, and in the water in
wells and streams. The Indiana
house-warmers collect this heat and
use it to produce hot air which is
circulated through registers.

A few dozen of these systems have
been in use for several years, but

MAY
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they were too expensive to operate
in any but mild climates. Now two
rival Indiana firms, one at In-
dianapolis and the other at Muncie,
are pioneering in the manufacture
of new types of heat pumps which
are equally suitable for Florida or
Minnesota.

The Indianapolis heat pump, the
Terra Temp, originated in the rest-
less mind of a 35-year-old cellar
inventor named Robert C. Webber,
a North Carolina native who for
many years worked for the local
power and light company. Mr. Web-
ber has long been a deep-freeze en-
thusiast, and builds his own freezers.
He has four of them. One day four
years ago he ran one of his boxes
down to 95 below zero to see what
would happen. He put his hand on
the outlet pipe and almost burned
it. That set him to thinking on a new
tack. Here was a lot of heat being
thrown away. So he ran the outlets
from his freezers through a boi'er,
with the result that his family had
more hot water than they could pos-
sibly use. He was still wasting heat.
and wondered what to do with it.
His seven-room house was warmed

Interior and exterior views of a Marvair heat pump installed in a building of Pennsylvania Power Company
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® LOOKING AHEAD ®

New homes without chimneys . . .
Competition of electrical heating
with coal, gas, and oil . . . First
wide-spread use of heat pumps in
areas where current cost is low . . .
Increasing desire for comfort-cool-
ing systems in homes . . . Expanding
markets for utility companies.

by hot air from a coal furnace. He
decided to use the surplus heat
from his freezers to save coal, so
he piped some of the hot water
from his boiler through a coil be-
neath one of the floor registers, and
installed a small fan to drive air
past the hot coil.

The results were so encouraging
that Mr. Webber decided to build a
full-size heat pump to warm the
whole house. That meant a great
deal of figuring, shopping for scarce
materials wherever he could find
them, and working evenings and
week-ends for the better part of
three years.

HEAT FROM THE GROUND—Lord
Kelvin discovered the heat pump in
1852, and in recent years a number
of window-type air-conditioning
units have been installed which can
be reversed in cool weather to ex-
tract heat from the outside air. This
is expensive heating; the colder the
day, the more thinly the heat is dis-
persed in the air and the more power

it takes to collect it. But Webber .

hit upon a new idea: Why not pump
heat from the ground below the
frost line, where the temperature
doesn’t vary more than 20 degrees
or so throughout the year? So he
dug a ditch in his back yard and
buried 400 feet of 34-inch copper
tubing. Freon gas circulates through
this tubing and picks up the ground
heat. When it reaches the heat pump
in his cellar, the gas is compressed
to a liquid which then goes to a
condenser. Here it gives off its heat,
and the now expanded gas goes
back through the ground coil to
pick up another load. Air is driven
by a fan through the hot coil in the

Right: Side view of
a Terra Temp heat
pump in the
cellar of Webber's
home, showing
part of the duct
system for distributing
worm or cooled
air os required by
outside temp-
eratures. Below:
Front view of the same
unit, showing
main motor at the
right. The
entire installation is
placed out of
the way under the
cellar stairs

SCIENTIFIC AMERICAN -

cellar (the condenser) and sent
through ordinary ducts to registers
in the rooms, while ducts near the
floor bring back cool air for reheat~
ing.

Webber has been heating his
house this way for three winters,
and everyone is happy. Last winter
he gleefully sold his ceal furnace.
Parts and materials for his heat
pump cost him $524. For the first
winter, from October 1 through

May, the cost of electricity to run
the pump (at two cents a kilowatt-
hour) was $124. This is about $16
more than he used to pay for coal,
and he also points out that a new

MAY 1947
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house-insulation job favers his heat
pump. But he says it’s a cheap price
to pay for not having to shovel coal
and haul ashes. And his cellar looks
as clean as a surgeon’s glove.

PLUS AIR COOLING—At no added
cost, he has an air-conditioning
plant for the blistering Indiana heat
waves—a luxury enjoyed in very
few homes. When the temperature
goes above a certain point, the ma-
chine reverses itself, pumping heat
from the house and dispersing it in
the relatively cool ground. The cool-
ing job, he reports, uses somewhat
less juice than does winter heating.

Mr. Webber built his heat pump
for his own use with no definite
plan for exploiting it commercially,
but he soon found that the world
was beating a path to his door. Now
the Terra Temp Company of In-
dianapolis has been organized to
take over his patents and manufac-
ture the novel heating plant on a
mass-production basis. Further re-
search is under way and more ef-
ficient models have been built. One
resembles a large streamlined re-
frigerator which, in a cellarless
house, would look attractive in the
kitchen or a utility room. The Ar-
mour Research Foundation of the
Illinois Institute of Technology has
constructed a laboratory model and
is securing data for the guidance of
the manufacturers and of building
contractors in various climates. Nor-
man Kevers, one of Terra Temp’s
founders, estimates that the heating
system, completely installed, should
sell for less than $1000.

This is one man’s heat pump.
There are others. Some 60 miles from
Mr. Webber’s doorstep, in a vet-
erans’ housing development in the
University Heights section of Mun-
cie, stands a spic-and-span new
four-room bungalow with no chim-
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tinuous loop of pipe running from
the bottom of the well to the heat
pump in the cellar, 15 gallons of
water constantly circulate. This wa-
ter picks up the heat in the well
water (which draws it from the sur-
rounding ground), carries it to the
cellar, and uses it-to heat freon gas
in a coil through which it passes.
The gas is compressed to a liquid,
which makes it much hotter, then

Simplified diagrams of the heating
and cooling cycles of the Marvair
heat-pump system. Water from the
deep well, not shown, circulates
through the water radiator at the
left in each diagram. Left: Cool-
ing cycle when room temperature is
above thermostat setting. Below: The
cycle when thermostat calls for heat
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ney. When William A. Spurgeon
and his bride moved in last October,
they set the thermostat at 72 and
left the rest to the Marvair heat
pump in the cellar. If the house
cools down to 71, the pump goes on,
and 30 seconds later hot air comes
through the registers. If the ther-
mometer goes above 73, the device
reverses itself and blows in cool air
until the temperature drops to the
correct level. When June comes,
with hot days and chilly nights, the
Spurgeons will still do nothing about
it. Come heat or cold, the robot in
the cellar will accurately provide
the desired indoor temperature.
Other installations are being made.

220-FOOT WELL — The Marvair
heat pump is the product of Muncie
Gear Works, Inc.,, an old, experi-
enced firm which also manufactures
coal stokers and outboard motors.
Instead of taking heat from the
ground, Marvair pumps it from well
water. Back of the Spurgeon house
is a 220-foot well. Through a con-

it expends its heat on a stream of
air which is driven by a fan through
conduits into the rooms. Cold air is
returned through other conduits for
reheating. Thus the heat units in the
well water are collected and moved
to the living-room by means of
three intermeshing cycles of water,
gas, and air, and the whole thing is
driven by electric power from the
utility line.

The reader may protest that it is
prohibitively expensive in cold
climates to heat a -house by elec-
tricity. It is, if you are using ordi-
nary electrical resistance heaters.
The secret of the heat pump is its
superior efficiency. Theoretically, it
will convert the electric power
equivalent of one resistance-heat
unit into six or seven heat units in
your house. So far, in actual prac-
tice, the yield is between three and
four, but engineering projects now
under way may bring even better
results. It is the first method ever
devised which shows practical prom-
ise of obtaining household heat from
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Marvair heat pump in the Spurgeon home in Muncie, Indiana

the cleanest, safest, and least bother-
some source—electricity.

Aside from heating in winter and
cooling in summer, this device can
heat water far more cheaply than
the electrical water heaters now in
use. A large utility company, aware
that resistance heating cannot meet
the competition of gas-fired water-
heaters, has sent specifications to
manufacturers for a heat pump for
this purpose. As Mr. Webber proved
in his cellar, refrigerators and deep-
freeze boxes can be coupled with a
heat pump. It would be easy to add
a bathroom tap for ice-water. To-
day we buy one expensive device to
throw away unwanted heat and an-
other one to get rid of unwanted
cold. The heat pump can be made to
swap . the two, with an important
saving in equipment and power. It
will perform all household heating
and cooling jobs except cooking.

PRODUCTION PLANS—Both of the
Indiana firms have ambitious pro-
duction plans. They don’t expect
30,000,000 American householders
to junk their furnaces overnight and
put in heat pumps, but as more of
the effortless indoor heating and
cooling systems are seen through-
out the country, they are confident
that the demand will keep them
busy. While Terra Temp is in the
process of getting under way, the
Muncie firm has converted an en-
tire plant to producing its Marvair
pump, and has 3500 firm orders to
be filled before July. Muncie origi-
nally planned to build 10,000 units
this year, but has had to cut this
estimate in half because of material
shortages.
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Heat pumps of various types are
being installed in all climates. In
mild Los Angeles, a number of
pumps are in use which extract heat
from the outside air, and the Drayer-
Hanson firm of that city plans to
build 5000 this year, suitable for
use in the Southern belt of the
United States. Three Marvair heat
pumps using deep wells are being
installed in houses in Binghamton,
New York, and there are orders
from other cold-winter places like
Montreal and Milwaukee.

Utility companies throughout the
country are showing a lively interest
in the heat pump. Its use even in a
small percentage of homes would
add tremendously to their market
for power.

Many firms have installed it in
their office buildings, among them
the Ohio Power Company, which
uses it for heating and cooling build-
ings in Portsmouth and Coshocton,
Ohio. However, its first big boom
will probably be in the TVA area,
where power sells for as low as four
mills per kilowatt-hour. C. B. Os-
borne of the Chattanooga Electric
Power Board heats and cools his
house with a Marvair unit, and
several others, of both the ground
and water type, are being installed
in other Chattanooga houses. An
individual well 200 feet deep is ex-
pensive business. Existing shallow
wells or cisterns are not suitable
because there is not enough ad-
jacent ground area to supply the
needed amount of heat. S. R. Fin-
ley, general superintendent of the
Board, suggests that the cost of deep
wells can be eliminated by tapping
the water of the Tennessee River
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to bring the new heating and cool-
ing system to all of downtown
Chattanooga. Both the first cost and
the cost of operation are at present
somewhat higher than oil and coal
heating systems, but compared with
the cost of separate heating and
air-conditioning plants, it’'s a bar-
gain. As Marvin Smith, Marvair
executive, puts it: “You buy air con-
ditioning and get your heating sys-
tem thrown in free.” And it doesn’t
take water from the ground, which
disposes of one air conditioning prob-
lem in parts of the country where
the water table is dangerously low.

OPERATING COSTS — The heat
pump’s further progress will depend
largely upon the cost of electric
power and the cost of household
fuels in various parts of the coun-
try. One expert estimates that with
electricity at one cent per kilowatt-
hour and coal at $10 a ton, the heat
pump can match the cost of con-
ventional winter heating, to say
nothing of the advantage of summer
comfort. At present there are few
places where power can be bought
at that price, but with wide adop-
tion it is probable that power com-
panies would put a separate meter
on the pump and establish a special
rate. They make this arrangement
now for household electric water
heaters, which operate during the
morning hours when the power load
is light. By adding an insulated
hot-water storage tank, the heat
pump might also help to smooth
out the power demand.

The Muncie firm plans to sell its
Marvair unit for about $1700, all
installed and ready to set the ther-
mostat for whatever year-"round in-
door temperature you wish. This in-
cludes the cost of the well, which in
actual jobs has varied from $300 to
$800. If this type of heat pump wins
out, a rotary core driver can dig
wells much more cheaply. And if
Mr. Webber’s ground-coil system
gets the breaks, digging costs will
be still less. On the othet side of the
ledger, houses will not need chim-
neys, expensive items which now
run up a construction bill $300 to
$500.

All this adds up to the conclusion
that the new heating system has its
foot firmly in the door. In the early
’20’s, only the well-to-do owned
mechanical refrigerators. Old-fash-
ioned ice-boxes were much cheaper,
but convenience won out, and the
iceman cometh no more. Liberation
from the coal shovel, from dust,
smoke, and summer heat would be a
priceless boon. Don’t expect deliv-
ery next week, but we may be
headed for something like a domestic
millenium.
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Metallizing

TAKES

OVER

Struggling to Rise from the Status of a Stunt Process to That of a
Respected Tool of Industry, Sprayed Metal, With Its Unusual Metal-
lurgical Structure, Offers Solution to Difficult Prcduction Problems

By EDWIN LAIRD CADY

SOME 30 years ago one of the de-
velopers of metallizing sprayed
molten metal on the head of a
kitchen match. The match did not
ignite. He was to make this demon-
stration again and again. He was to
be sorry he ever had done it the
first time. It was just a stunt. And
metallizing (molten metal spraying)
has spent its entire growth-period
fighting off with one hand the at-
tempts to use it as a futile stunt
process, and working with the other
to build its place as a solid tech-
nique of industry.

Much of the demand to do sunts
has come from the fact that metal-
lizing is so completely unrelated to
any other industrial process. Briefly,
this process consists of feeding a
metal wire or rod into an aceytlene
flame, picking up the molten metal
in a compressed air blast, and blow-
ing it onto the object which is to be
coated.

E
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This might sound a lot like paint
spraying. But sprayed paint is much
like brushed paint. And sprayed
metal is like nothing else made of
metal.

Seen through a microscope,
sprayed metal does not resemble
the granular structure of cast metal
or the somewhat fibrous structure
of wrought alloys. On the contrary,
the sprayed metal looks like mil-
lions of tiny apple pies squashed
down upon each other. Many a met-
allurgist looking at it for the first
time has said “there ain’t no such
metal. There can’t be.” Many an-
other has said “it disobeys all of
the laws of metallurgy. It cannot be
any good.”

The practical production man who
finds a machine or process going
wrong is apt to say “I've got to get
the bugs out of it.” For debugging
he turns to an odd process—the
odder the better. Metallizing, with

Courtesy Metallizing
Company of America

Metallizing
insures longer and
more efficient
operation of this
heat exchanger
structure

Courtesy FEastern Metallizing Company
The thorough restoration of this dry-
rotted antique wooden statue is an ex-_
cellent example of metallizing wood

its reputation for odd stunts and odd
metallurgical structures, is highly
inviting to him. And in plenty of
cases it works.

HEAT RESISTING—One example is
that of heat exchanger tubes. These
often are made of copper because
their function is to conduct heat.
and copper is second only to silver
in its heat-conducting ability. But
they frequently have to take the
waste heat out of exhaust gases at
temperatures as high as 2000 de-
grees, Fahrenheit. At temperatures
quite a bit lower than this, copper
is likely to disintegrate rapidly
enough so the costs of tube replace-
ments are high.

To solve this one, metallizing had
to work out a process. An alloy of
aluminum and copper is much
slower to disintegrate. Metallizing
could put a thick coating of alumi-
num on the copper but could not
cause the two metals to fuse to-
gether into an alloy. The aluminum
therefore was sprayed onto the tubes;
then the tubes were placed in a fur-
nace and held at a temperature of
about 1600 degrees, Fahrenheit, for
one hour. This caused the forming
of an alloyed coating which will pro-
tect the copper tubes at tempera-
tures up to 2100 degrees, Fahren-
heit.

And so, in taking the bugs out of
copper heat-exchanger tubing, met-
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Courtesy Eastern Metalllzing Company

Metallizing is an economical method of applying a corrosion-resistant coat to frozen food equipment

® LOOKING AHEAD

New techniques to lower both initial
and maintenance costs of bearings
and shafts . . . More effective, less
expensive protective metal coatings
for objects of any size . . . Low
pressure dies, molds, and related
items fabricated swiftly, simply, and
at a new low cost.

allizing worked out a solid process
and found a consistent market for
itself. This application no longer is
a stunt, but is an accepted technique
of industry. And metallizing likes to
develop these steady ‘“bread and
butter” markets.

Prolonging the lives of pots used
for carburizing of steel products is
another example. For a great many
years the steel treater had two
choices. He could use common cast
iron pots which were low in first
cost, but which failed rapidly under
the furnace heat on their exteriors
and the weights of metals and pres-
sures of gases against their interiors.
Or he could use costly alloy pots
such as those made of Nichrome.

There were many attempts to fill
in between these extremes—to make
carburizing pots of middle endur-
ances at middle prices. Pots were
made of special cast irons, cast steels,
molybdenum bearing alloys, and
given surface carbon treatments.

All of these worked for some ap-
plications, but metallizing was able
to go much further. Common cast
iron pots, or any of the special steel
and alloy ones, can be metallized
with aluminum, Nichrome, stain-
less steels, or almost any alloy which
is known to impart heat-endurance
properties. Pots of the same mate-
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rials which had failed after only
eight hours of service lasted more
than 100 hours after being inexpen-
sively metallized.

ON SHAFTS—Metallizing of shaft
surfaces which are to operate in
journal bearings (plain hole bear-
ings or plain sleeve bearings) is hav-
ing little-understood effects which
may completely change some ma-
chine design practices.

The shaft surface usually is much
more costly to renew or replace than
is the sleeve surface in such a bear-
ing. Therefore, the bearings have
commonly been so designed that
the sleeves or the plain holes would
wear first and would leave the
shafts comparatively unworn. But
when the shaft surfaces finally
showed bad amounts of wear, the
shafts had to be replaced or their
surfaces renewed.

Many shafts were so large or of
such complex contours that replac-
ing them was costly. Metallizing was
tried, largely as a “last hope” proc-
ess, for renewing these. It was tried
in increasing numbers of instances
when the war made replacement
parts impossible to obtain.

The metallizing often gave results
which were astounding. Nobody as
yet fully understands them, although
their explanations may lie in certain
theories of bearings.

When a bearing is operating im-
properly because of wear or over-
load, several things happen in com-
plex combinations. First, any lubri-
cant which exists in the pores of the
bearing metals is drawn out and be-
gins to function. Second, the shaft
and sleeve alternately seize each
other and then let go, thus setting
up vibrations; overloaded bearings
make noises, which range from
squeals to groans. Third, the bear-
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ing temperature is raised by the
increased friction. Fourth, as the
temperature increases, the metals
expand, reducing the clearance
within which the lubricant can op-
erate. They seize more and more
completely, and finally either seize
altogether and “freeze,” or else
fracture or melt one of the bearing
members.

Sprayed molten metal helps to
meet all these enemies of the bear-
ing. Its “pie upon pie” metallurgical
structure is an excellent reservoir
for small supplies of lubricant, and
can help the lubricant to keep the
trouble from becoming serious. This
same structure is one of the best
dampeners of vibrations and can re-
duce the “bound and rebound” ef-
fects which would otherwise cause
the bearing to seize more rapidly.
As the temperatures builds up and
the shaft and journal expand, the
tiny voids which exist within the
sprayed metal become areas into
which the expansion can go, rather
than all of the expansion being im-
posed between the bearing surfaces.

The results of this have been
proved again and again in the op-
erations of machines. Many a shaft,
“temporarily repaired” by metal-
lizing, has lasted much longer than
it did when brand new. And scien-
tific measurement has confirmed
these experiences.

BEARINGS TESTED—A recognized
scientific method for determining
bearing qualities is to mount a shaft
in a standard bearing sleeve which
is so split that its halves ‘can be
forced toward each other. The shaft
is revolved at a standard speed, and
a standardized lubricant is fed in
measured standard amounts to the
bearing. The bearing halves are then
forced toward each other with stand-
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ard time increments of pressure.
The result is that under completely
standard conditions the bearing is
subjected to gradually increasing
pressure. At some point the pressure
will become great enough so the
bearing will seize or otherwise fail.
Since the rate of pressure increase
is known, the time-period for which
the bearing endures this test be-
comes a direct measure of the bear-
ing endurance.

A low-carbon steel shaft had its
surface finished for bearing pur-
poses in the usual way. A second
shaft was metallized with the same
low-carbon steel, then was ma-
chined to bearing surface smooth-
ness in such fashion that the bear-
ing areas of the two shafts would
be alike in diameters. Both shafts
were submitted to this test, the test-
ing being done in an independent
and unbiased scientific laboratory.
The plain carbon shaft endured
eight hours, the metallized shaft 20
hours.

With results like these in his

Courtesy Eastern Metallizing Company
Low-pressure die made by metallizing

hands, many a machine designer is
changing his ideas about journal
bearings. Shafts are being metal-
lized on original production lines,
are entrusted with much heavier
bearing pressures and higher speeds
in their machines, and are re-metal-
lized as a standard maintenance op-
eration if they wear. Some shafts
are metallized with very hard ma-
terials such as Stellite; others with
ordinary carbon steel, or with cor-
rosion resistant alloys if the bear-
ing area is subjected to corrosive
materials in service.

CANNOT BE HAMMERED — Not
solved by metallizing, as yet, are
the problems of anti-friction bear-
ing seats. A sprayed metal coating
is tenacious; it can be almost im-
possible to remove without also re-
moving some of the base metal. But
it is too brittle to resist direct ham-
mering or peening action. Gear
teeth, for example, should be metal-
lized only if they operate at ex-
tremely slow speeds and in the
presence of abrasive materials which
wear them rapidly.

The making of dies, molds, and
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pans of intricate contours is a rapid-
ly advancing field for metallizing.
The master models or patterns for
precision investment casting can
benefit from this technique.

In one instance, a contoured mold
which did not have to endure ex-
treme pressure or abrasion was
wanted. The estimated cost of ma-
chining it from the solid was $3000.
Metal spraying made it for $400.

The production sequence for this
was: 1. Make a wooden pattern of
the mold. 2. Surround this with a
steel frame, the frame being a
weldment. 3. Spray consecutive
layers of zinc to the mold and the
frame, following the contours of
the wood, until the zinc was one-
half inch thick. 4. Remove the wood
pattern, leaving the frame as a pro-
tection and stiffener for the mold.

Metal-sprayed zinc has unusual
ability to protect metal surfaces, a
coating of it .003 inch thick being
said to have more than four times
the salt spray test endurance of a
normal .0025 inch thick electro-de-
posited coating. And the metal-
sprayed coating can be built up to
any desired thickness whereas the
electro-deposited (galvanized) coat-
ing is limited. Racks for frozen
foods and other foods handling
equipment are now metal-sprayed as
a standard protective procedure.
Whole rooms in packing houses have
been sprayed with tons of protect-
ing metals.

In one field after another, metal-
lizing is finding ways to solve prob-
lems. In so doing it has become a
settled, even a sedate industry. But
it never is likely to become too
sedate. There is never a day during
which some metallizing sales engi-
neer is not asked to show how he
can spray molten metal onto the
head of a match. However, when
metallizing calls at the factory door,
it still is likely to be taken by the
hand and led to the odd problem—
the problem that “has bugs in it.”

® ® &

ASCENT BY ROCKET

Envisioned From
Passenger’s Viewpoint

MANY A man has wondered what
it would feel like to go 100 miles
straight up in a rocket. Dozens have
volunteered to find out. Nobody as
yvet has made a successful flight. The
business of getting back to the
ground would be too hazardous; the
chances of making it too slight. But
scientists have sent up instruments,
also a movie camera, and have put
together the story from the film and
the records.

The passenger would climb a lad-
der, enter a chamber high in the
nose of the rocket. The door would
be closed tightly and securely fast-
ened. The cabin would have to be
pressurized.

He would strap himself into a
padded seat, probably make a wise
crack or so about padded cells. All
around him would be windows,
before him a bank of instruments.

For about three seconds he would
see the glow of a bright orange flame
as the preliminary jet let go. Then
the rocket would begin to move.

The take-off would be slow, no
more rapid than the movement of a
heavily loaded truck leaving its
loading platform. But all around
would be a roar like a million blow
torches all going at once.

Then he would be pressed down
heavily in his seat. The rocket would
be picking up speed, accelerating.
The human body can stand a peak
acceleration of five Gs (five times
gravity). The rocket would not
reach that. But in 50 seconds it
would reach three or four Gs, and
only a man in good condition could
take it.

In 65 seconds all of the fuel would
be gone but the rocket still would
be going. In three minutes he would
be at the top. The visible ground
area would have been widening and
flattening below him. He might be
able to see objects 900 miles away.
The rocket would be rolling and
tumbling by now. When his win-
dows were aimed at the sky he
might see only dense blackness and
he might see the stars at the bright-
est any man ever has seen them.
The rocket-borne camera has seen
only blackness, but balloon ascent
theory says that the sky would be
the clearest of night skies.

The rocket would start back down.
He would not know when this hap-
pened unless his instruments told
him. It still would be rolling very
slowly. The tail surfaces wou'd then
take hold and the nose go down.
He would tighten the straps which
kept him from diving out of his seat.
All the objects that had looked
smaller and smaller as he went up,
now would look larger and larger.

At a safe height an automatic de-
vice would work. It might eject him
from the rocket, and it might eject
his entire cabin. Scientists have not
determined just how to work that.

One parachute would open, catch
the air, explode from the force. A
second would open, be torn to rib-
bons. The third or fourth might
hold.

Then he would be on the ground.
And he would promptly get a
ghost writer and write a book.—
Edwin Laird Cady.
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OXYCEN fhe

Capable of Turning Out Unprecedented Volumes of Oxygen Daily,
Projected Plants Will Make Available to All Industry Vast Quantities
of That Gas, of Adequate Purity, at a Fraction of Present Cost

By D. H. KILLEFFER

Chemical Engineer

OXYGEN, most plentiful of all the
chemical elements, has come
out of World War II ready to bulge
into new and larger places in our
industrial economy. A revolution
threatens, and not a minor one. Al-
though nearly half of our world
and all that is in it (actually
46.46 percent) is oxygen, we are
only now becoming seriously dis-
contented with production of this
extremely useful gas. One example
of the need for accelerated oxygen
production is seen in a projected
plant that will convert natural gas
into motor fuel and Diesel oil. This
plant alone will consume oxygen
faster than our present total pro-
duction. Futhermore, this plant will
probably be the first of a series of
such plants. All this is much more
than a simple expansion of demand;
it is a magnification, and it makes
oxygen appear to be a quite new
and revolutionary thing, certainly
worth looking into.

This oxygen renascence grows out
of forces that have operated over a
long period. They have ~ been
focussed by developments of the
recent war period, and given new
and vigorous life. The basic facts
are quite simple. The air over each
five square feet of the earth’s sur-
face contains something over a ton
of oxygen, but this is so thoroughly
mixed with nitrogen and other gases
that it is expensive to separate. The
second important fact is that vast
numbers of chemical reactions in-
volving oxygen can be better car-
ried out by using oxygen without
the serious dilution of the four vol-
umes of nitrogen which normally
accompany it. The most important
reason that nothing has been done
about this in the past is that most
such reactions really go on quite
well with ordinary air—so well that
the possible gain by using oxygen
instead has never seemed particu-
larly attractive. But the tremendous
demands for production to supply
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the machinery of war, and the seri-
ous depletion of some of our high-
grade natural resources to meet
them, forced attention to every pos-
sible means of raising output. This
came at a time when it was quite
impossible to get more output by the
usual simple expedient of building
more plants. Something had to be
done to get more out of existing
equipment. That meant, among other
things, to avoid diluting the oxygen,
which is vital, with inactive nitro-
gen, which simply takes up space.
In those words the idea sounds very
simple, and indeed it is, but scarcely
that simple. First, you must get your
oxygen.

GETTING THE OXYGEN — That
problem has heretofore assumed
very much the aspect of the old

. question of the prior arrival of the

hen or the egg. Cheap oxygen would
undoubtedly promote demand, and
large scale demand would certainly
lead to materially lower prices. War
stringencies forced the decision, and
both appear to be arriving together.
Heretofore, the purchasers of oxy-
gen have been well pleased with a
price of 55 cents per hundred cubic
feet, which is equivalent to about
$125 per ton. That is for 99.5 percent
or better oxygen. But most tremen-
dous scale industrial uses can be
quite well satisfied with a somewhat
lower purity gas if it can be had at
a lower price.

Obviously, the advantage to be
had from oxygen comes from en-
riching the air used in most proc-
esses, and in only a few is there any
particular necessity to go to the
maximum possible purity. Thus the
concentration of oxygen can be es-
tablished for each enterprise at the
point providing the greatest overall
economy, considering cost of concen-
trating and advantage gained. New
and improved methods of recover-
ing 95 to 97 percent oxygen from
air can bhe operated at a cost of
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® LOOKING AHEAD
Greatly increased efficiency of many
oxidation processes to result from
the reduction or elimination of
diluting gases . . . Processes hereto-
fore considered impractical, due to
expense or difficulty in obtaining
proper heating, to be brought into
the pay-off bracket Oxygen
finding more and more applications
throughout all industry, with oxygen
taps becoming nearly as prevalent
as water and compressed-air sources.

$2.75 per ton of the gas in a plant
with an output of 1000 tons per day
and up to $5.21 per ton if the plant is
designed for only 120 tons per day.
Such figures are entirely new to the
art. Plants of these magnitudes are
still new to American industry, and
costs as low as those mentioned are
quite out of line with past experi-
ence. Large forces are involved in
such an expansion and large results
can be expected from it.

In Scientific American for Sep-
tember, 1946, page 101, some of the
implications of enlarged oxygen
supplies for the mechanical indus-
tries were examined. These were
found to be developments and
growth of traditional uses, enlarge-
ments principally of present de-
mands. While the present mechani-
cal uses may change in some re-
spects, their relative magnitudes are
unlikely to be completely upset. The
steel industry consumes about 40
percent of present oxygen output in
its operations, particularly scarfing
(29.5 percent). Another 25 percent
goes for steel fabricating, and indus-
trial maintenance uses about 8 per-
cent more. The remainder is divided
into many small uses. The sum total
is some 40 to 50 thousand tons per
month.

Contrast to that the consumption
planned for the single chemical plant
already mentioned of some 2000
tons of 95 to 97 percent oxygen per
day, 60,000 tons per month.

LIQUID FUEL FROM GAS—Conver-
sion of natural gas, which is still
abundant in this country, is looked
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upon as the most practical way to
meet the diminution of our oil re-
serves under the continued drain of
our use of liquid fuels. The several
possible reactions available to per-
form this transformation of gas to
liquid fuels are based on an initial
conversion of the hydrocarbon of
the natural gas (largely methane)
to carbon monoxide and hydrogen
by reaction with oxygen; subject-
ing the mixed gases to further re-
action gives heavier hydrocarbons
together with more or less minor
amounts of oxygen-bearing com-
pounds that have value in other
ways than as fuel.

For efficient operation of the ini-
tial reaction, as well as the subse-
quent conversion of its products,
the mixture of active gases should
be as free as possible from dilution
by nitrogen. These reactions are to
be employed on a huge scale first in
the Texas natural gas field to pro-
duce some 5800 barrels of gasoline
and 1200 barrels of Diesel fuel daily.
In addition, substantial but reason-

ably

controllable
chemical compounds containing oxy-
gen will be available as by-products
from the same operation. Estimates
place the total output of alcohols,

quantities  of

aldehydes, ketones, and organic
acids from this single plant in the
neighborhood of 160 million pounds
per year without affecting fuel pro-
duction.

INCREASES OUTPUT — As has al-
ready been noted, oxygen is prefer-
able to air in chemical processes be-
cause it avoids diluting the reacting
mixture with nitrogen, thus increas-
ing the output of given equipment,
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The control
panel of an existing
low-pressure
oxygen plant capable
of producing a
volume equivalent
to 21 tons per
day (above).
The reversing
exchanger tubes of
a high-pressure
oxygen plant
with a similar rate
of production (left)

or allowing its size to be reduced
for the same output. A second sig-
nificant advantage of oxygen is that
many reactions can proceed when
oxygen is used that become sluggish
or stall entirely with air. Reporting
on the subject of “tonnage oxygen,”
Downs and Rushton suggest six fields
of chemical application that will be
affected by the use of cheap oxygen
in huge quantities. In Chemical
Engineering Progress, they list these
immediate possibilities:

“Oxygen, or oxygen-enriched air,
undoubtedly will be employed on a
very large scale for improving proc-
esses or products, or in the manu-

facture of new products in the proc-
ess industries. Potential examples
are:

“l. For the production of gas
from coal by continuous complete
gasification for use as city gas of
current or increased thermal con-
tent.

“2. For the production of gas with
a composition suitable for synthesiz-
ing hydrocarbons, oxygenated prod-
ucts, and ammonia from coal and
natural gas.

“3. For the oxidation of ammonia
(to oxides of nitrogen and ultimately
nitric acid) and sulfur dioxide (to
trioxide and ultimately sulfuric
acid), and for partial oxidation of
organic compounds to derivatives.

“4, For roasting and burning sul-
fide ores, pyrites, and other sulfur-
containing compounds.

“5. For smelting iron ores and for
refining iron in Bessemer converters
and open hearths.

“6. For combustion of fuels where
unusually high temperatures are ad-
vantageous, as in calcining, and per-
haps even for the direct combina-
tion of nitrogen and oxygen.

“Tt is possible that cheap oxygen
may even revive the Deacon process
(recovering chlorine from hydro-
chloric acid by air oxidation) and
that hydrogen peroxide may be
found more economical to make
from hydrogen and oxygen than by
other indirect methods.”

HIGHER HEATING VALUE—Clear-
ly, the complete gasification of coal
is simplified and made practical if
the partial combustion of the coke
to carbon monoxide, a reaction es-
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sential to supply heat for the si-
multaneous water-gas reaction, can
be carried out without diluting the
product gas unnecessarily with
nitrogen introduced with air. Re-
placing air by oxygen, or even en-
riching the air used, in this opera-
tion greatly improves the reaction
taking place and renders it more
effectively controlled. At the same
time it obviates, or substantially re-
duces the percentage of, diluting
nitrogen in the product gas and thus
correspondingly raises its heating
value.

The gas mixtures used in synthesis
of liquid fuels and derivatives
of hydrocarbons consist princi-
pally of carbon monoxide and hy-
drogen with possibly some hydro-
carbon if natural gas has been the
raw material. These mixtures re-
quire the simultaneous operation of
the water-gas reaction between
steam and carbon or hydrocarbon,
and some direct oxidation to supply
the heat needed to keep the water-
gas reaction going. The situation is
much the same as for complete gasi-
fication of coal except that here the
efficiency of the subsequent syn-
thetic reactions depends closely on
the concentrations of the constitu-
ents of the gas mixture and the
absence from it of any diluent. If
ammonia is to be made, the mixed
gas to be prepared as raw material
consists of three volumes of hydro-
gen and one volume of nitrogen, ob-
tained from water gas and producer
gas by conversion of the carbon
monoxide content to carbon dioxide
which can be washed out. Here
again the close control of the basic
reactions, possible through use of
oxygen alone or as enrichment of
air, adds significantly to the overall
efficiency of the operation.

IN ACIDS—Oxidation of ammonia
for the production of nitric acid is
made considerably more efficient if
the product of oxidation is not di-
luted with nitrogen. This is advan-
tageous in raising the capacity of
the equipment by an amount corre-
sponding to the nitrogen omitted,
and it further improves the effi-
ciency of absorption of the nitro-
gen oxides and the capacity of the
absorber. '

Sulfuric acid production also
benefits substantially by the same
concentrating process. When air is
used in the ordinary manner, the
maximum concentration of sulfur
dioxide possible in the raw gas is
14 percent to leave 7 percent oxygen
in the mixture to convert sulfur
dioxide to trioxide, which combines
with water to form sulfuric acid.
Although this is a theoretically pos-
sible mixture, practice is to use
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about half that concentration of sul-
fur dioxide (7.5 percent). This per-
centage is arrived at as most prac-
tical because the mixture in any
case contains 79 percent inert nitro-
gen. Any enrichment of the air
supply by introducing oxygen gives
a tremendous increase in output of
both sulfur burners and sulfuric
acid plants, whether contact or
chamber plants.

This does not consider the possi-
bility opened by oxygen enrichment
of burning lower grade pyrites than
is feasible with air. Not only pyrites.
but numerous other sulfur-bearing
ores support combustion in practi-
cable furnaces only when of a rela-
tively high grade. For this reason,
many large ore bodies are not prac-
tical to smelt by the usual processes,
but require additional heat to be
supplied by a supplementary fuel
fire to maintain their combustion.
Thus, the availability of oxygen for
enrichment of smelting air would
lower the cost of treating low-grade
sulfide ores (including many now
uneconomical to smelt) and would
at the same time raise the value of
the sulfur dioxide by-product of
the smelting process.

METALS PRODUCTION—Enhanced
output and efficiency of iron- and
steel-producing equipment would
naturally follow enrichment of their
air supplies with oxygen. Here again
the benefit would be achieved by
raising temperatures through re-
moval of diluent nitrogen, by in-
creasing the speed of reaction be-

_tween more concentrated reactants,

by reducing the quantity of exit
gases and hence their heat-carrying
capacity, and, by this means, rais-
ing the temperature and reaction
rate in the active zone. Not only is
output increased in this way, but
a number of alloys such as 50 to 60
percent ferrochrome can be made in
blast furnaces that now require elec-
tric furnaces.

High temperature operations of
various kinds are improved by the
possibility of raising flame tempera-
tures with oxygen or enriched air.
Such differences are significant
where radiation of heat is involved
since the rate of transfer under
such conditions varies as the differ-
ence between the fourth powers of
the temperatures.

Quite obviously, a vast new field
of chemical operation as well as
metallurgical processing is opened
by the new era of “tonnage oxygen”
that is now at hand. The difference
in degree between past and future
is reasonably equivalent to a dif-
ference in kind. Certainly the con-
trast is clear between the average
output of two to three thousand tons
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of 99.5 percent oxygen per year of
each of 222 present plants and pros-
pective capacities of 120 to 1000 tons
per day of 95 to 97 percent oxygen.
So too is the difference between
$75 to $125 per ton of 99.5 percent
gas and the prospective $2.75 to
$5.21 per ton for 95 to 97 percent
product. Fulfillment of present plans
will mark the beginning of new and
efficient chemical production of
many kinds.

® ® @®

SLIME PREVENTIVE

Developed For Indusiry,
Found Beneficial to Fish

DURING extensive testing of pyridyl
mercuric acetate for controlling the
slime that plagues paper makers,
the discovery was made that the
small concentrations (about 1 in
7,000,000) of the fungicide that
escaped into a stream actually pro-
moted the health of the fish in its
waters.

Slime in paper mills originates
from the growth of bacteria and
fungi, and these are made much less
vigorous by the addition of the
pyridyl mercury compound. In the
same way, the health of the fish
seems to be promoted by the sup-
pression of the growth of micro-
organisms in their watery homes.
Following the first observation of
this effect, tests were made to con-
firm it under more closely con-
trolled conditions, with the result
that a fraction of a part of the fungi-
cide per million of water is sug-
gested for protecting young fish in
hatcheries.

STORED VEGETABLES

Kept from Sprouting by
Application of Hormone

IMPORTANT cause of spoilage of
vegetables in storage is their
sprouting under the moist conditions
necessary for proper keeping, even
though the temperature is kept quite
low in the storage space. This ten-
dency of root vegetables, and
tubers particularly, can be con-
trolled to a considerable degree by
the use of plant hormone sub-
stances which suppress sprouting.
Latest successful tests show that an
easily applied methyl] ester of alpha-
naphthyl-acetic acid is effective in
preventing sprouting spoilage of po-
tatoes, carrots, and turnips. This
compound is closely related to the
alpha-naphthyl-acetic acid which
prevents premature dropping of
apples and other fruits from the
trees.
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Testing the pool unit of the oil pool analyzer

PREDICTIONS
by
Electronics

Reducing Years To Minutes, an Electronic Analyzer Permits Engineers
To Review Over and Over the Productive Life of an Oil Pool, Testing
Various Operating Techniques. Data so Obtained — Unfailing Predic-

tions of How a Pool Will React to Any Given Circumstances — Enable
Production-Men to Extract the Greatest Amount of Oil Most Efficiently

By JOHN MARKUS

Associate Editor, Electronics

LIQUID black gold—oil deep in the
bowels of the earth—is as invit-
ing a treasure to man as the yellow
metal itself. But perserverance in
searching and drilling alone cannot
insure anywhere near maximum re-
covery of the precious oil from be-
tween the particles of sand in under-
ground pools. So science comes to
the rescue with its electronic in-
struments for exploring oil sites,
for guiding drills, and finally for
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determining the best way to get the
most oil out in the shortest time.
Engineers know that if you take
the oil out of a given pool too fast,
the pressure drops and no more
oil comes up. So they compute, by
means of involved mathematical
equations, the rate of oil withdrawal
that will best maintain an oil pool’s
pressure. But there have been two
handicaps to this procedure; a staff
of expert mathematicians had to

® LOOKING AHEAD

Extension of principle to complex
industrial heat-flow problems .

Means of determining where and how
to place heating ducts in buildings
for highest efficiency . . . Engineers,
physicists, and geologists relieved
of involved mathematical chores.

labor for long periods of time to
solve the complex equations, and
some problems were so involved
that even the best mathematicians
could do no more than approximate
the answers. '

Today oil men have a robot mathe-
matician, an electronic device called
the oil-pool analyzer, which, in
mere minutes, can work problems
that calculators normally might
take months to solve. Researchers
had found that heat flows through
a solid body much as electricity
flows through a network of con-
densers and resistors, and that oil
and water, under pressure in sand
deep underground, behaves sim-
ilarly. The flow of electricity can
therefore be translated mathemati-
cally to represent the flow of either
heat or liquids; this constitutes the
principle of the oil-pool analyzer
developed by Dr. W. A. Bruce in
the laboratories of The Carter Oil
Company.

Accuracy of the analyzer has been
proved by feeding into it early data
on oil fields which had been worked
for some time. The predicted be-
haviors agreed exactly with what
had happened in actual practice.
Thus, the analyzer can look ahead 10
or 20 years, to tell at what rate oil
may be withdrawn—or water or gas
may be injected—so that enough pre-
sure will be left to produce a high
ultimate yield.

The analyzer’s chief use is in guid-
ing production engineers as they
plot the rates of withdrawal of oil
in new fields. It also will be of val-
ue to universities where new gen-
erations of oil scientists are being
trained, to state regulatory com-
missions interested in conservation.
and to industries having complex
heat-flow problems.

An oil pool in miniature is the
technician’s device for representing
a real oil field in the laboratory.
Round tabs on a board indicate pro-
ducing oil wells. The wells of this
oil-pool unit are really electrodes
connected in groups at the back of
the board to simulate actual groups
of wells draining an area of an oil
pool. Some are producing wells,
while others are injection wells
through which vast quantities of
water may be pumped back into the
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earth Lo restore partially the pres-
sure lost by oil withdrawal. A
glycerine-water solution, in which
the electrodes stand, conducts elec-
tricity just as the sand far below
ground conducts water and oil. The
solution also resists the flow of elec-
tricity as the sand resists the flow of
fluids.

ANALYZER FED FACTS—Into the
oil-pool analyzer go such facts
about a field as the number of wells,
production rates, pressure history
of the field from the start, amount
of fluids withdrawn, and an estimate
of the amount of water or gas that
may be injected. With this informa-
tion to work on, the analyzer will
forecast reservoir pressures far into
the future, or tell the rate of oil
withdrawal or the rate of water or
gas injection that will make it pos-
sible to maintain a working pres-

sure.
There is a remarkable parallel be-
tween the way an electrical con-

' d g ot -

A section of the panel of the oil pool analyzer has been pulled forward to show

denser can store an electrical charge
and the way sand can store oil. The
analyzer uses a bank of condensers
to represent the capacity of the sand
to store fluids. But stored oil is of no
value unless it will flow to the wells.
The analyzer takes flow into account
by a set of electrical resistors. These
units resist the flow of electricity
just as sand impedes the flow of oil.
A number of resistor-condenser
units can be connected together to
represent a large and complex
liquid-filled porous medium, with
the currents discussed in terms of
barrels per day and the voltages in
terms of pounds pressure per square
inch.

Another big faetor in the problem
is time. The faster oil is withdrawn
—and with it gas and frequently
water—the faster the pressure will
drop. In the timer cabinet, the analy-
zer squeezes months into seconds.
It is set so that 2% seconds equal
one month of the field’s history and
prediction. Thus the machine works

/ g

some of the controls that can be set to simulate conditions of an oil reservoir
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out a ten-year analysis of the pool
in 300 seconds. The analyzer can look
ahead to tell what the pressure will
be for each month for an assumed
production rate.

With all the basic facts introduced,
the analyzer can proceed with its
problem. The machine’s heart and
brains are its electronic tubes that
control withdrawal of current from
the condensers (representing oil or
water withdrawn from the pool),
and control current fed into the
condensers (representing water in-
jection wells). Similar allowances
can be made for gas withdrawal and
injection.

Other electronic tubes measure
voltage on the condensers (under-
ground pressure of oil and water)
and amperes of current flowing (rate
of flow of water and oil). These
split-second computations, which
tell how much fluid is flowing how
fast, are the key to the analyzer’s
answer.

FINDINGS CHARTED—The machine
translates its findings electronically
into lines on a chart that will go
back to the geologists and engineers
as a guide for future operation of
the field.

When the pool contains a single-
phase liquid and does not develop a
gas phase during the time under
consideration, the entire problem
can be set up in the analyzer, and
studies made of the relationship be-
tween production and pressure or
injection of water and pressure.

When the reservoir either has a
gas cap originally, or develops a gas
cap phase later, it is necessary to
determine the original volume of
the oil zone and consider the be-
havior of gas in the reservoir. This
problem is treated by the successive
approximation technique, in which
the pressure-water influx relation-
ship as shown by the analyzer is
compared with material balance cal-
culations, which in turn permits an
adjustment of the pressure-water
influx curve.

SUCCESS IN ARKANSAS—The real
proof of an analyzer’s validity lies
in its ability to follow a compli-
cated pressure-production relation-
ship with values for the condensers
and resistors compatible with known
geological data. A particularly satis-
factory result was obtained in the
Midway pool in Arkansas, where
predictions were based on a rela-
tively short history. The pool was
discovered in January 1942, and pre-
dictions made in April 1943 indicated
almost perfectly the effect caused by
water injection. After a year of op-
eration, however, the production and
injection conditions were changed

MAY 1947



With all the necessary information applied to the analyzer’s control panel, the
machine will simulate, on a miniature time base, the changes that would occur

in an underground reservoir,

so much that it was necessary to
make a new prediction assuming
the changed conditions; this was
also followed perfectly through late
1944 and early 1945.

The solution of a problem en-
countered at the Midway pool in
Arkansas illustrates the scope of the
analyzer in dealing with complex
problems. The Midway pool by
April 1943 had 40 wells producing
175 barrels per day each. With this
production, the pressure was falling
at the rate of 0.5 pound per square
inch per day. Two questions arose:
(1) How much cutback in produc-
tion would be necessary to arrest
the pressure decline, and (2) how
much water injection would be
necessary in the event it was at-
tempted to maintain pressure by
water injection on the flanks of the
pool?

The problem was analyzed, and it
was found that reduction below 150
barrels per day would only tem-
porarily arrest the pressure decline
if no water injection were used. It
was further found that if the pro-
duction rate of 175 barrels per day
were maintained, about 5000 barrels
per day of water injection would be
needed to hold the pressure con-
stant. Measured pressures today
show how well the analysis antici-
pated the behavior of the pool as
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it was operated with water injec-
tion.

Thus is electronics squeezing years
into minutes, running life cycles of
wells over and over again, and not-
ing how much oil comes out each
time, so that the one best operating
technique for a particular well or
field can be followed in practice.

In other industries, similar elec-
tronic analyzers can likewise speed
up time, permitting engineers to
peer far into the future. These elec-
tronic brains will answer such ques-
tions as how many dollars worth of
fuel is saved in a home in ten years
by installing storm windows, or how
much fuel is saved in an average
year by dropping the thermostat
setting at night in a building. The
more complicated the problem, the
greater are the possibilities for real
savings by finding electronically the
best operating conditions.

® ® *®

MAGNETIC SOUND FILM

Used in Making
Home Talking Movies

APPLYING a magnetic coating to
movie firm, for simultaneous re-
cording of sounds during taking of

home movies, is now a practical pos-
sibility. The magnetic track, only
0.0005 inch thick and 1/20 inch wide,
is put between the sprocket holes
and one edge of the film during
manufacture, and is unaffected by
developing solutions. The mag-
netic head used both for record-
ing and playback is spring-pressed
against the film while it rides on a
flywheel stabilizer. This head is
easily mounted on conventional
projectors, and can be connected
to an ordinary audio amplifier and
loudspeaker. With this technique,
developed by the Armour Research
Foundation, all sounds from 50 to
5000 cycles are satisfactorily han-
dled on 16-mm film; for 8-mm film
that moves at half the speed of 16-
mm film, the upper frequency limit
is about 2500 cycles, which is still
adequate for clear and natural
voice, but not as good for music.

RADAR ON AIRLINERS

Will Detect Bad Weather
And Aid in Navigation

MODERN commercial radar equip-
ment is being installed in eight
Boeing Stratocruiser luxury air-
liners now under construction for
American Overseas Airlines. Storm
areas and regions of dangerous icing
will be revealed by a radar an-
tenna in the nose, pointing forward,
and shorelines will be mapped from
many miles out to sea by a 60-inch
diameter antenna in the belly, point-
ing downward.

PHONES IN TAXIS

Reduce Rates and
Improve Cab Service

NEARLY 8000 taxicabs in the United
States, comprising over 200 different
fleets, have already received au-
thorization to use two-way radio-
telephone equipment, and applica-
tions for thousands of additional
units are rapidly being processed
by the Federal Communications
Commission. Largest grant went to
a fleet of 1600 cabs operating in San
Francisco and Los Angeles.” Many
users are reporting that the radio
equipment pays for itself in less
than a year in cutting down idle
cruising time in the larger cities
and in providing better, cheaper
service in smaller communities do-
ing a telephone rather than pickup
business. Customers no longer have
to pay meter charges on the run
from the taxi terminal to their
homes, as the radio dispatcher is
generally able to find an idle cab
within a few blocks of the customer;
and the resulting lower charges have
greatly stimulated business.
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HARDENABILITY

A Revolutionary Basis for Steel Specifications

THIS 1s the story of a mere tech-
nical trend that is becoming a
revolution—of a concept of steel
metallurgy whose commercial ex-
ploitation by industry as a whole
is completely changing the basis on
which the giant steel industry does
business with the rest of American
industry.

The concept is the “hardenability”
of steel or, more significantly, the
different hardenabilities of differ-
ent steels. The revolution is the
growing practice of selecting and
specifying steels on the basis of
their hardenabilities, replacing the
time-honored procedure of ordering
steels to a specified standard com-
position. It is of great importance
commercially, because it is saving

By FRED P. PETERS

Editor-in-Chief, Materials & Methods

mass-production industries like the
automobile manufacturers thousands
of dollars annually on heat treating,
inspection, and other production
costs, while permitting the steel in-
dustry also to save much money
previously spent in “adjusting” steel
compositions during manufacture, so
that the traditional “chemical analy-
sis” specifications of the customer
could be matched.

As a commercial situation, har-
denability has evolved its own some-
what hieroglyphic terminology, in-
cluding “H” steels, end-quench tests,
Jominy bars, hardenability “bands,”

and so on. These are not nearly so
formidable as they sound and should
not be allowed to remain a barrier
to the understanding and use of
hardenability specifications by the
people who can benefit most from
them.

For approximately half a century,
chemical analysis has been the chief
basis by which steels were graded,
bought, and sold. A steel user would
decide that he required a medium-
carbon, non-alloy steel for his prod-
uct, and would then proceed to order
so many tons of that standard steel
whose composition seemed closest
to giving him the properties he de-
sired. For example, he might have
decided that this was S.A.E. 1040
and when his steel was delivered, it

Céurtesy Joseph T. Ryerson rnd Son, Inc.

Quenching a Jominy hardenability test sample. The quenching fixture is located close to the furnace (extreme right) to keep heat
losses as low as possible while the specimens are being transferred from the furnace to the quench bath during the course of the test

210

SCIENTIFIC AMERICAN *

MAY 1947



Courtesy American Rolling Mill Company

In parts which must undergo heat treatment, such as this steel wheel shown re-
ceiving a full oil quench, hardenability is a factor of considerable importance

would indeed be found to contain
between 0.37 and 0.44 percent car-
bon, 0.60 and 0.90 percent manga-
nese, and so on, as set forth in the
S.A.E. specification under which he
ordered it.

AIDED MASS-PRODUCTION—The
use of these standard specifications
was a boon to industry, since it
permitted the steel industry to mass-
produce, at consequently lower cost
to their customers, a relatively
small number of standard steels.
These steels, thus standardized, cov-
ered most of the requirements of
the steel-using industries, which in
turn were sure not only of receiv-
ing without undue delay whatever
amounts they needed of them, but
also that they would be reproducible
from lot to lot or order to order.
The steel mills employed thousands
of chemists simply to make check
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analyses of heats of steel both dur-
ing and at the completion of manu-
facture, and many of their customers
also made chemical analyses of the
steel on delivery, to be sure the
steel fell within the specification.
The number of steels coming
under the standard steel specifica-
tion system steadily increased, par-
ticularly in conjunction with the
spectacular expansion of the auto-
motive and aircraft manufacturing
industries. At the same time, these
fields were coming to place ever
greater dependence on alloy steels,
for alloy steels as a group possess
greater hardenability than carbon
steels. (Hardenability should not be
confused with hardness; harden-
ability in the sense in which metal-
lurgists and the steel industry use it
means not how hard a steel will be-
come on heat treatment, but rather
how deeply the full hardening effect

® LOOKING AHEAD ®

Money, time, and temper saved by
assuring that material has correct
properties for the job . . . Adjusting
composition during manufacture . . .
Inspections and re-heat treatments
by the fabricator greatly reduced
. . . Steel performance rather than
precise composition finding ever-
increasing favor.

will penetrate large-size pieces and
parts under normal heat treatment.)
Steels of high hardenability were
required for heavily stressed engine
and transmission parts because such
parts were large in section, and
needed their maximum heat-treated
properties throughout the section—
not just near the surface; alloy
steels, being higher in hardenability,
gave this extra depth of hardening
in oil-quenching treatments, without
resorting to the drastic practice of
water-quenching, which in large
parts may cause cracking and dis-
tortion.

Since this characteristic of extra
hardenability was one of the chief
factors in the selection and applica-
tion of constructional steels for
engine and machinery parts, it was
natural that metallurgists should be-
gin to make intensive studies of
hardenability, and especially as it
is related to (1) the chemical com-
positions of steel, the traditional
basis for their specification, and (2)
other properties, such as tensile
strength, ductility, and so on. They
found that (a) hardenability is very
closely related to the exact, ac-
curately determined composition
(including elements present in
“trace” amounts), (b) it is, however,
considerably affected also by such
non-chemical factors as grain size
of the steel as seen under the micro-
scope, method of deoxidation dur-
ing manufacture, and so on, (c¢) it
is only loosely related to the com-
position ranges provided in the
standard steel specifications, and (d)
changes in hardenability generally
run parallel to changes in other
mechanical properties for a given
type of steel.

METHOD INADEQUATE—On this
basis, therefore, it was becoming
clear that the most important factor
in the selection of machinery steels
was only inadequately reflected in
the chemical composition method by
which they were traditionally speci-
fied. Out in the auto and tractor
and aircraft engine plants, these in-
adequacies of the traditional system
were bing felt in very practical and
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painful ways. Of several lots of the
same steel that successfully fell
within the composition range of the
covering specification, some lots
would have much higher harden-
ability than others; and the hard-
enability of a few batches might
even be so far out of line as to
make them unsuitable for processing
in the automatic, production-line
heat treating set-ups increasingly
used. Steel users therefore began
to demand narrower composition
ranges in the specs or asked for
special grades to meet their own
hardenability requirements, and the
steel makers’ costs began to rise in
proportion.

Then almost simultaneously sev-
eral people perceived that the error
lay in the basis for the standard
specifications, and that if the steel
maker were given plenty of latitude
with respect to composition so long
as he delivered steel within a nar-
row specified hardenability range,
practically everybody would be
happy. Thus were born the so-called
“H” steel specifications of the
American Iron and Steel Institute
and the Society of Automotive
Engineers; specifications which are
the official culmination to date of
the trend toward use of harden-
ability as the prime factor in choos-
ing constructional steels.

At present the “H” steel specifica-
tions cover a relatively small group
of steels. For each of these, a broader
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chemical composition range than
the conventional specification is pro-
vided and a hardenability range or
“hardenability band” becomes the
specifying factor. These bands en-
able the user to specify minimum
and maximum limits of harden-
ability for a given type of steel, so
that he may have better control of
hardness variations from lot to lot,
and a minimum or an elimination
of re-heat-treatments in produc-
tion. In ordering his steel, the user
simply orders, for example, so many
tons of 8620H, instead of just 8620
and specifies the hardenability re-
quirements it must meet. When he
receives it, the steel will be uni-
formly within the hardenability
range or band for 8620H but may be
inside or just outside the compo-
sition range of the standard 8620
chemical composition specification.

Testing hardenability of steel has
thus become virtually as important
as determining its chemical analysis
has been to both steel makers and
steel users for the past several
decades. Indeed, the hardenability
test has already taken its place be-
side the hardness tester (Rockwell,
Brinell, and so on) and the metal-
lurgical microscope as the most im-
portant means of evaluating steels
for production, acceptance check-
ing, or vresearch. Thousands of
hardenability tests are now made in
this country every month, and there
is accumulating a vast body of data

Courtesy Joseph T. Ryerson and Son, Inc.

Schematic diagram of the quenching fixture used in conducting
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on the hardenability of individual
steels which will without question
be used in extending the “H” type of
specification to many other steels in
addition to the few now covered by
them.

HOW STEEL IS TESTED — These
tests are all made by a standard
procedure, called the ‘“end-quench”
test, developed a few years ago by
two General Motors metallurgists,
Jominy and Boegehold. The test
consists of water-quenching one end
of a properly heated standard flanged
one-inch diameter bar of the steel
in question (often called a Jominy
bar) and measuring how far from
the quenched end the steel is fully
hardened. In addition to providing a
means of checking or comparing the
depth-hardening characteristics of
different lots of steel, the Jominy
test gives much other useful in-
formation about the heat-treated
properties of an individual steel—
the maximum hardness that it could
probably achieve under the most
favorable hardening conditions, the
mechanical properties it will de-
velop under those same conditions,
and so on. At the present time, it is
easily the best all around test for
evaluating steels on a probable per-
formance basis available to indus-
try.

From all over the country and
from steel users in several indus-
tries have come reports of better
quality, fewer rejects, and lower
operating costs because of attention
to the hardenability of the steel
used, and especially through the use
of the new ‘H’ steel specifications.
One large producer of agricultural
equipment, for example, states:

“Before going to the ‘H’ steels, we
accumulated considerable data on
the alloy steels which were being
supplied to us on a chemistry speci-
fication. We were able to work up
hardenability bands to cover all the
steels that had been supplied to us
over a period of time. We were then
able to sell our engineering depart-
ment on the proposition of chang-
ing our specifications to permit the
wider chemistry that would, in turn.
enable us to secure narrower ranges
of hardenability and better produc-
tion control. We have continued
making hardenability tests on each
heat of steel, and we can say that
every heat of steel that we have
purchased on the ‘H’ specification
has come within the specified band.
We are definitely obtaining a closer
range of hardenability by the use
of the ‘H’ steels.”

EXAMINATION NEEDED—The use
of hardenability bands rather than
straight chemical composition limits
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Courtesy American Iron and Steel Institute

Hardenability band for an H steel

(solid line)
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DISTANCE FROM QUENCHED END OF SPECIMEN SIXTEENTHS

shows a narrower range than

does the band of its counter-part (dotted line), specified by chemical composition

will impose upon the consumer of
steel the necessity for examining
each steel part made in his shop, de-
termining the hardnesses of critical
areas of those parts, and comparing
them with the hardnesses shown on
the end-quench test curve for the
same steel. In spite of the seeming
complexity of this job, it is one that
can be done without elaborate equip-
ment, and which will pay substantial
dividends to the men or companies
who adopt the idea and carry it out
faithfully.

On his part, the steel maker, by
obtaining wider- leeway in the speci-
fied percentages of carbon, manga-
nese, nickel, and chromium, can
deliver a steel more closely con-
trolled as to its really important
physical properties than he could
under the chemical composition
method of specifying. The reason for
this apparent anomaly is the fact
that he can balance his composition.
as a result of test analyses run while

®

CARBIDE GUIDE-REST

Lasts Eight Times as
Long as Cast Iron Piece

CEMENTED carbides, well estab-
lished in use for cutting tools and
wire-drawing dies, are rapidly in-
vading the field of hard, wear-re-
sistant parts and machine com-
ponents.

For example, a New England ma-
chine-tool builder recently reported
rapid wear on the cast iron guide-
rest in a circular die roll threader,
caused by the rotation of hard steel
blanks during the roll threading op-
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the steel is still molten and before
it is poured, to bring the steel within
the desired hardenability range. He
could not do this if he had to be
sure to stay within a narrow com-
position range.

Within a relatively short period,
as a result of joint committee ac-
tivity of the American Iron and
Steel Institute and the S~ .ety of
Automotive Engineers, other impor-
tant alloy steels will become the
subject of “H” specifications, and
eventually the hardenability bands
will be formally and officially agreed
upon and standardized. This will
complete the first major step in
transferring the selection and speci-
fication of metals and their alloys
from the venerable chemical com-
position base to the more significant
basis of performance characteristics.
Metallurgists with an eye on the
future say other materials and other
properties are sure to follow along
this progressive path.

®

eration. Wear was so severe that the
guide-rest had to be reground to the
required flatness after each lot of
3000 pieces.

In an effort to eliminate exces-
sive regrinding and setup time, the
guide-rest was tipped with Carbo-
loy cemented carbide. Production
between regrinds rose to an average
of 74,000 pieces. Moreover, each re-
grind of the guide-rest required the
removal of only 0.001 inch of car-
bide.

The problem of marring of the
guide-rest surface by scored threads
was eliminated, the carbide guide-

rest surface being so hard that
scored surfaces of threads were not
reproduced on it.

SPRING MATERIAL
Is Resistant To
”“Set”” and Corrosion

DEVELOPED for use in mainsprings
of watches, a new alloy is a cobalt-
base product, containing 40 percent
cobalt, 20 chromium, 15.5 nickel,
15 iron, 7 molybdenum, 2 manga-
nese, 0.15 carbon, and 0.03 berrylli-
um. Tests have shown watch springs
made of this alloy, called Elgiloy,
to have several times the life of
ordinary carbon steel mainsprings,
not only because of greater strength
and resistance to “set,” but also be-
cause of its exceptional corrosion
resistance. They are for all practical
purposes unattacked by even corro-
sive atmospheres—atmospheres that
“eat up” a carbon steel spring in a
matter of months.

The new alloy is surprisingly easy
to fabricate, either hot or cold, and
does not require quench-and-temper
heat treatment as does carbon steel.
The Elgin National Watch Company,
who developed the material, have
used it in mainsprings for nearly
a year without a single failure.
Studies are currently underway on
other applications for the material
in various high-temperature uses
such as in jet engine parts.

ELECTROSTATIC PAINTING

Proves Economical
On Large Scale

ELECTROSTATIC spraying, widely
used during the war for rapid ap-
plication of paint finishes on small
parts, is now increasingly used for
larger units. Typical of the latest
of these large-scale systems is the
mechanized installation for electro-
statically spraying steel wall panels,
about 93 inches high and 24 inches
wide, with attractive finishing coats
at the Martin-Parry Corporation.

The success achieved is repre-
sented by Martin-Parry’s compara-
tive figures. With ordinary spraying,
60 gallons of paint was required to
coat about 500 panels. After adopt-
ing the electrostatic spraying meth-
od, the same quantity of paint would
suffice for 944 panels. An overall
saving of more than one third was
reported in the quantities of mixed
paint used. Labor costs have gone
down, too. Whereas 21 men were
needed to operate the previous sys-
tem, the present force consists of
only eight men, turning out 25 per-
cent more production. Floor space
needed for the present system is
one third less than that previously
required,
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WHERE DO

Plastics
GO FROM HERF?

Present Suppliers of Coal-Derived Chemicals Cannot Keep Pace With

the Combined Requirements of the Rapidly Expanding Plastics Indus-
try and With Other Equally Fast-Growing Non-Plastics Markets.
As A Result of This Fact, Are the Present Ambitious Plans for
Plastics in the Coming Year Doomed to Only Partial Fulfillment?

S THERE a ceiling on plastics ex-

pansion? As far as end products
are concerned, there was the feel-
ing, until the very recent past, that
everything and anything could be
made of plastics. Fortunately, this
“Plastics World” idea is gradually
being abandoned as the industry
gains more and more experience in
just what can and cannot be done
with these materials. Some applica-
tions have been discarded entirely
because they represent uses in
which plastics can, at best, be only
substitutes. But just as fast as these
poor applications have been weeded
out, they have been replaced—more
than replaced, in fact—by new out-
lets in which plastics meet the op-
erating conditions better than do
other materials. In many instances,
plastics have created applications
for themselves, applications which
were unthought of before the ar-
rival of plastics with their unique
characteristics.

A somewhat similar misconcep-
tion has existed—and still exists—
regarding the basic materials from
which plastics are produced. It has
been assumed that since the chemi-
cals on which plastics production
depends are derived from such
abundant materials as air, water,
and coal, the supply is virtually un-
limited. A common impression is
that the chemist dumps coal into a
hopper and, by some miraculous
transmutation, extracts plastics at
the other end of the machine. The
fact that these natural materials
can not be used directly for the
processing of plastics is entirely
overlooked. Actually, only a small
fraction of the coal mined is of use
for plastics production and the dol-
lar value of the chemicals derived is
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only a fraction of the total cost of
the coal. It is obvious, then, that be-
cause of these economic factors, the
derivation of coal chemicals for use
in producing plastics materials must
be secondary to other uses of coal.
Thus we have the strange situation
of the great plastics industry de-
pending on the by-products of other
industries for its essential supplies.

Today 1. .- the steel industry that
provides most of the basic chemi-
cals for plastics materials. The great-
est sources are the coal tars and
light oils that are by-products of
the coking process; and the steel
plants are, of course, the major
producers and users of coke, al-
though a small amount comes from
artificial gas producers. These tars
and light oils can be refined to ob-
tain such coal chemicals as benzol,
phenol, cresylic acid, and naphtha-
lene. Simple dependence on the
steel industry would be bad enough,
but there are other complicating
factors; plastics processors, for ex-
ample, are not the only bidders for
the available supply of chemical-
laden tars and oils.

The ceiling on plastics produc-

By CHARLES A. BRESKIN

Editor, Modern Plastics

tion depends, then, on the following
factors: 1. The total amount of coal
chemicals available from present
sources. 2. The relative proportion
of these materials that plastics can
expect to obtain in‘'a competitive
market. 3. The development of new
sources for the necessary base
chemicals.

In an expanding economy that
sees an increasing demand for plas-
tics products, it is reasonable to as-
sume that there will be a con-
comitant increase in the demand for
steel. This would be fortunate, for
the expansion of steel production
would increase the supply of coal
chemicals. The situation is be-
clouded, however, by the fact that
the chemical supply does not in-
crease in direct ratio to steel pro-
duction. An accompanying chart
shows the relationship between steel
ingot production on the one hand,
and coal tar and benzol (one of the
chief chemical derivatives of light
0il) on the other. While steel pro-
duction was increased during the
war by 50 percent over its pre-war
high, coal tar production went up
less than 30 percent.

WHY TAR IS SHORT—Authorities
offer a number of explanations for
this situation. Among the reasons
is the faster-than-normal operation
of coke ovens due to heavy demands

Steel Coal Tar
Year Ingot From Coke Benzol'
tons gal. gal.
1937 57,000,000 603,000,000
1944 89,000,000 772,000,000 178,000,000
1945 80,000,000 696,000,000 156,000,000
1946 66,000,000 600,000,000 135,000,000
*Not including motor grade

Steel production compared with coal tar and benzol outputs
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for steel, for fast operations reduces
the amount of coal chemicals ob-
tained. Then, too, coke ovens are
worn out from excessive operation
which, in turn, has decreased the
vield of coal chemicals. Use of poorer
quality coal for coking also results
in a lowering of the average num-
ber of gallons of coal chemicals ob-
tained per ton of coal. (The average
for good coal is eight gallons with
the quantity ranging from six to 12
gallons, depending upon the vola-
tile matter of coal.) Perhaps the
greatest single factor contributing
to the lower ratio for coal deriva-
tives is the use of bee-hive coke
ovens for a portion of the coke
needed when demand for steel is
above normal requirements. No
chemicals are recovered from these
ovens.

Many of these factors were, of
course, the products of war-time
emergency measures. It can be an-
ticipated, for example, that the ratio
of coal tar produced per ton of coke
may increase slightly when new
ovens come in and slower coking is
again practiced. That increase, how-
ever, may be offset by new processes
using oxygen in blast furnaces,
which will decrease the total amount
of coke required for steel produc-
tion.

The second possibility for raising
the ceiling of plastics production

i
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Some of the most essential chemicals of plastics manufacture corﬁ
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would be the purchase of a greater
proportion of the total coal chemical
supply for plastics processing. This
may develop into a monumental
economic struggle, because many
other industries have an equally
urgent need for coal chemicals.
Even considerations of national de-
fense and international politics
enter the picture.

While it isn’t feasible in this lim-
ited space to discuss all the chemi-
cals derived from coking, the
general situation should be clear
from a consideration of the competi-
tion for one major chemical—benzol.

BENZOL WIDELY NEEDED—Benzol
has many important uses within the
plastics industry, being a necessary
ingredient of polystyrene and of
phenol.

Polystyrene is an increasingly
popular plastics which has expanded
phenomenally from a production
of 750,000 pounds in 1939 to 60,000,
000 pounds in 1946, and is expected
to reach 200,000,000 pounds annu-
ally by 1948—a production that
would account for 35,000,000 gallons
of benzol. Because of its low price
and its low specific gravity, it is
popular for such applications as in-
terior refrigerator parts, household
equipment, toys, containers, and so
on. Formulations can be built that
have special characteristics such as

e from such coking ovens as these

high heat sesistance, high-frequency
dielectric qualities, and great flexi-
bility. It has possibilities for im-
pregnating, bonding, and laminating,
for coatings of all types, and for ad-
hesives and extrusions. As a foamed
or fibrous substance, it has been
suggested as an insulation material.

Phenol is perhaps the most fa-
miliar of all the plastics—the estab-
lished material for housings of
business and adding machines, many
telephone sets, radio set housings,
and innumerable other articles in
common use. Phenolics always have
accounted for a large percentage
of plastics business and, though re-
cently other materials have attained
a slightly greater volume, the de-
mand for phenol is still expanding.
Part of this is due to a trend toward
heavier and larger molded pieces,
coupled with doubled or tripled
processing speed attributable to the
greater use of electronic preheating
and plunger molding. Thus, phenolic
production rose from 65,000,000 pounds
in 1939 to 140,000,000 pounds in 1946,
with a predicted level of 170,000,000
pounds in the current year—a pro-
duction requiring 20,000,000 gallons
of benzol.

NON-PLASTICS COMPETE—Com-
peting with polystyrene and phenol
for the limited benzol supply are
such non-plastics markets as syn-




thetic rubber, dyes, medicinals, rub-
ber, camphor, detergents, insecti-
cides (D.D.T.), and other products.

The synthetic-rubber industry
grew to spectacular size during the
war to supply the requirements of
a nation and military machine cut
off from its supply of natural rubber.
With the re-opening of trade with
the East Indies and Southeast Asia,
it was natural that production of
synthetics should decline sharply.
Still, in 1946, more than 600,000 tons
of GR-S rubber were manufactured
in this country. Two factors mili-
tate against a much greater decline:
First, the improved quality and de-
creased price of the synthetic prod-
uct have given it a good competi-
tive position with regard to natural
rubber. Second, and most important,
the synthetic rubber industry is an
‘important element in the defense
program. With China, Indo-China,
and India in ferment, and with
international tension still high
throughout the world, it is unlikely
that the United States will allow
too large a segment of this essential
industry to fall into disuse. If pro-
duction is maintained at a level of
500,000 tons, the benzol require-
ment will be 43,750,000 gallons.

It is estimated that the dye indus-
try can use 20,000,000 gallons of
benzol if it is available. Another
20,000,000 gallons would find a ready
market in detergents, D.D.T., and
miscellaneous products. Adding the
plastics and non-plastics uses de-
tailed above, the demand for benzol
next year might well reach a total
of 138,750,000 gallons. As shown in
the accompanying table, benzol pro-
duction in the United States in 1946
was 135,000,000 gallons. It is appar-
ent that the nation is fast approach-
ing a precarious balance between
supply and demand. Expansion of
the wusing industries beyond the
levels anticipated in the near fu-
ture would be impossible without
an increase in the supply of benzol.

It is believed that a considerable
quantity of benzol could be obtained
at a price slightly above the pre-
vailing level by scrubbing coal gas
more thoroughly and further re-
fining the better grades of motor
benzol for recovery of chemical
grade benzol.

BENZOL AND TOLUENE—Petro-
leum offers another possible source,
since benzol can be obtained at the
same time as toluene in the petro-
leum cracking process. Toluene was
obtained from petroleum in great
quantities during the war, but it was
not seen fit to take out the benzol
at that time. So far, there has been
no great enthusiasm shown by the
oil companies for the development
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of benzol productien, but it is be-
lieved that experimental work has
been carried on to a point where
production could be undertaken
within a reasonably short time if
the oil companies were assured of
a permanent future market at a
price higher than that now prevail-
ing.

Little is known about the develop-
ment of the natural gas process for
obtaining benzol or phenol, but it
might not be too bad a gamble to
wager that, when coal-processed
benzol falls too far short of filling
demand, natural gas may become
the provider. A limiting factor is
the possible future exhaustion of
natural-gas supplies.

There is always the possibility
that plastics materials producers
will find other source materials to
use in place of, or to supplement,
benzol. Finally, work on extenders
may develop to a point where much
less phenol is required. Most com-
panies have been furnishing ex-
tended phenol compounds over the
past few months to conserve their
phenol supply, and it is possible
that this practice will continue in-
definitely with the extended resins
selling at a lower price.

Although the plastics industry is
by no means doomed to a stunted
growth by the lack of raw materials.
it is about to venture into new and
uncharted territory. The next year
or two wi'l be the critical period,
while the industry apbroaches the
limits of existing supplies and po-
tential new suppliers of basic ma-
terials wait to see the extent of de-
mand and the stabilized price level.

® * ®

ACRYLIC LIDS

Provide Strong Tops For
Merchandise Cabinets

A wHOLE NEw field of possible
p'astics applications is opened up by
the transparent acrylic lids that are
now being used on the Biltwel frozen
food cabinets made by Fraser and
Johnston Manufacturing Company.

The purpose behind the develop-
ment of these lids was better mer-
chandising. The freezer company
wanted some type of covering that
would invite the shopper to reach
into the cabinets for frozen peas.
strawberries, corn, and so forth.
Acrylic material was finally selected
in preference to glass for a number
of reasons.

In the first place, acrylic lids,
drawn from 3/16 inch Lucite by
K-Plastix, are strong enough to sup-
port a shopping bag filled with over
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Two plastics lids hinged together

10 pounds of groceries, even when
this weight was placed at the very
center of the lid—the weakest sec-
tion. The second advantage of
acrylic was that it fogged only
slightly around the edges when
formed into the domed shape de-
sired. Then, too, the acrylic has the
dimensional stability necessary for
this application and is easily cleaned.

DISPLAY BOTTLE

Made of Acrylic, Is
Light-Weight, Resists Breakage

TYPICAL of the wider use that is be-
ginning to be made of plastics in
large-scale displays is a Royal

Crown Cola display shaped like a
bottle. The bottle is fabricated by

Large . . . but light and strong
Arnold Plastic Company of one-
quarter inch acrylic, and is proc-
essed on the inside with decals to
simulate a label. The cap is also
of acrylic, opaque material in this
instance.
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Diesel

Power

By N. C. DEZENDORF

Electro-Motive Division

Director of Sales and Service,

Comes

of QGeneral Motors Corporation

® LOOKING AHEAD ®

The railroads’ complete abandon-
ment of steam for Diesel power just
over the horizon . . . Diesels used in
many fields from which their former
size and weight per horsepower have
long barred them . . . Diesel-pow-
ered passenger automobiles more
than an engineer’s day-dream . . .
Competitive balance restored to
transportation.

THE DIESEL engine today is on the
threshold of achieving many of

the objectives its enthusiasts have

been claiming for it during the past
40 years. This is the opinion of
Charles F. Kettering, head of Gen-
eral Motors Research, who has been
intimately associated with Diesel
engine development since 1928.
Events of the near past and in the
making bear out this prophesy.

Probably no source ‘of power, ex-
cept the atom, has been given greater
publicity than the Diesel engine. It
is a household by-word denoting the
last word in internal-combustion
machines. People for years have
awaited the arrival of Diesel pow-
ered automdbiles while condemning
the seeming slowness of manufac-
turers in making this development
available to them. School boys who
now are grandfathers were taught
that the efficiency of the Diesel
engine far out-distanced that of the
simple steam engine by as much as
5 to 1, and even surpassed the steam
turbine by from 10 percent to 50
percent depending on the type of
application. Little wonder that the
public gave the Diesel so much at-
tention.

The first commercially success-
ful American Diesel engine was
built in St. Louis in 1898. It was a
60-horsepower, two-cylinder affair
weighing about 300 pounds per
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of Age

Now That Many of the Factors Which Formerly Militated Against Its
Wider Application Have Been Overcome by New Refinements, the Diesel
Engine Appears to be Ready to Realize its Fullest Potentialities

horsepower. Dr. Rudolph Diesel had
patented his engine in 1892 but did
not construct a successful model un-
til 1897. The enterprising St. Louis
builder did not let any grass grow
on his enthusiasm for this new
source of power before he decided
to do something about it. Within
a few years literally hundreds of
engine builders in America and
Europe were applying for licenses,
and were building various types of
Diesel engines for specific power
uses.

But with all of this publicity and
the enthusiasm of so many builders,
the Diesel engine was able to achieve
only limited application. Two bar-
riers prevented the widespread use
of this efficient power plant—weight

All fllustrationa courtesy General Motors Corporation

and cost. These barriers presented a
challenge to engineers and engine
manufacturers for many years, a
challenge which has only recently
been met. Until the last 15 years,
the predominant uses of the Diesel
engine were in stationary power
plants—such as pumping stations,
electric power generation, and mill
cperation—and for marine purposes.
These applications were character-
ized by slow engine speeds and con-
stant loads. Given these conditions,
many Diesel engines had established
noteworthy records of economy and
reliability. The barrier of weight,
and with it, size in higher horse-
power ranges, prevented its applica-
tion to most mobile uses. Engines
of 200 pounds per horsepower were

LR 1] :r'
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Diesel locomotives are now in the mass-production stage
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common in these applications. A
600-horsepower Diesel engine would
weigh about 60 tons.

SOUGHT IMPROVEMENTS — In
1928, Mr. Kettering set out to do
something about the improvement
of the Diesel engine. Development
work by the General Motors Re-
search Division under his direction
resulted finally in the production of
a two-cycle engine with many new
features. The first two engines of
this design, each rated at 600 horse-
power, were placed on exhibition at
the Chicago World’s Fair in 1933. The
importance of this development can
best be illustrated by the fact that
the weight of this new Diesel was
reduced over 80 percent and size
over 75 percent from contemporary
engines of comparable horsepower.
In addition, the new engine possessed
characteristics which adapted it to
varying loads and engine speeds. In
other words, it was made to order
for mobile applications, with weight
characteristics of less than 20 pounds
per horsepower.

There still remains the barrier of
cost. The Diesel engine, even the
two-cycle, 20 pounds per horsepower
engine, is an expensive engine to
build. We are accustomed to hear-
ing gasoline engines referred to as
“high-compression” engines and it
is true that the compression ratio
of gasoline engines has been gradu-
ally increased in the interest of
greater economy and better per-
formance. Yet a high-compression
gasoline engine has a ratio of only
6 to 1 in comparison with 16 to 1
for the average Diesel. In other
words, the Diesel engine must be
built to withstand more than three
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Engineer’s cab of a Diesel loco-
motive (above) is clean and com-

fortable. Engine room with 1500
horsepower Diesel engine (left)
times the cylinder pressure of

the gasoline engine. This means
larger bearings, heavier crankshafts,
stronger metals, and more accurate
machining to finer tolerances. Fuel
injectors are more costly than car-
buretors. Hence, modern Diesel
engines may cost several times the
amount of gasoline engines of com-
parable horsepower. This limits the
application of them to uses where
fuel and maintenance economies can
offset higher first costs. In general,
Diesel engines of modern design
are finding their best mobile applica-
tions in heavy-duty trucks, tractors,
buses, boats, and railroad locomo-
tives. Today, the Diesel engine is
rapidly becoming the heavy-duty
work horse of America.

ON HIGHWAYS — Unfortunately,
the statistics available concerning the
number of Diesel-powered vehicles
in operation are meager. However,
the growth of Diesel-powered trucks,
tractors, and buses has accelerated
during recent years. In 1938, only
one truck in every 10,000 was Diesel
powered. By 1941, it had increased
to one in every 1000. Today there
are two to every 1000 and the pro-
portion will increase as full-scale
production is reached. It is a safe
prediction that the majority of heavy
duty, long-distance trucks will be
Diesel-powered as quickly as they
are made available by the manu-
facturers.

Tractor statistics are almost non-
existent. A survey made by the
United States Public Roads Admin-
istration*in 1941 showed 3200 Diesel
powered tractors in operation out of
a total of 121,000. In recent years,
nearly all of the tractors used in
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heavy construction and road . build-
ing have been Diesel powered.
There are some 80,000 buses
licensed in the United States and
the number has remained fairly
constant since 1938. During that time
the proportion of them powered by
Diesel engines has grown from
of 1 percent in 1938 to 2 percent in
1941 to 10 percent in 1946. A large
proportion of street buses in metro-
politan cities and the long distance
inter-city buses are Diesel powered
today and the trend will continue.

AFLOAT — Use of Diesel engines
in the marine field expanded so
rapidly during World War II that
by the end of hostilities the United
States Navy had more Diesel horse-
power in operation than steam. Most
of this Diesel horsepower was in
the smaller, more agile boats such as
tow boats, landing craft, submarines,
sub-chasers, destroyer escorts, and
destroyers. It is a little-known fact
that the advent of the General Mo-
tors Diesel engine in 1933 freed the
submarines of the United States
Navy of dependence upon a Diesel
engine made under German patents,
and that this new engine was so
much smaller and lighter than the
European engines that it immediate-
ly doubled the range of the Ameri-
can submarine. Because so much
more space and weight 'could be de-
voted to fuel, we actually had sub-
marines in World War II that could
go from Seattle to Tokyo and return
without refueling.

Development of the so-called
high-speed Diesel, operating at
speeds up to 2000 revolutions per
minute in the smaller landing craft
and up to 800 revolutions per min-
ute in the engines for the larger
boats such as submarines, LST’s, and
destroyers, hastened the marine ap-
plication.

The Navy experience has resulted

MAY 1947



in a distinct trend toward Dieseliza-
tion not only of smaller commercial
craft but also of larger boats.
Freighters of 5000 tons are being
repowered with groups of Diesel
engines driving generators which
supply electric current to motors
that operate the propellers. There
is a strong trend toward Diesel
engines for river towing and push-
ing craft because of their greater
speed and economy.

ON THE RAILS — The most spec-
tacular results from the application
of Diesel power have occurred in
the railroad industry. The growing
fleets of Diesel-powered passenger
trains such as the Zephyrs, the
Twentieth Century Limiteds, the
Super Chiefs, the Cities of Los An-
geles, San Francisco, and Portland,
the Rockets, the Capitol and Na-
tional Limiteds, the 400’s, and more
than 150 other trains in daily serv-
ice throughout the country have op-
erated at capacity while establishing
enviable records of clean, on-time
performance, unequalled in railroad
history.

In the transcontinental field, the
Diesel-powered Santa Fe and Un-
ion Pacific premier trains were the
first to reduce schedules from 56
hours to 3934 hours. These trains
have operated continuously since
1938 with hardly a vacant seat. The
Great Northern has just Dieselized
its daily Empire Builder between
Chicago and Seattle, and in the
East, the B and O offered the first
all-Diesel trains from Chicago to
Washington and New York in 1936.
Since then, the 20th Century Lim-
ited has been powered by Diesels
which have rolled up more than one
million miles in the past 19 months
of operation. In the South, the Sea-
board, the Atlantic Coast Line, the
Florida East Coast, the Southern,
and the L and N have all swung to
Diesels for passenger train opera-
tion.

As spectacular as some of these
applications of Diesel power to rail-
road service have been, even greater
results are to be expected in the
near future. During 1947 it is planned
that every principal through pas-
senger train between Chicago and
the Pacific Coast will be Dieselized
with further reduction in scheduled
time and with much more frequent
service. In the East, both the New
York Central and the Pennsylvania
have announced the order of suffi-
cient Diesel equipment to Dieselize
all of their first-class through pas-
senger trains between New York
and Chicago and St. Louis. Many of
these trains will be Diesel-powered
during 1947. In the Southwest, the
Missouri Pacific is expanding its
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Diesel fleet and will improve sched-
ules of both passenger and symbol
freight trains. The M.K.T. and the
Texas and Pacific also will receive
new mainline Diesel power. The
Cotton Belt and the Kansas City
Southern intend to amplify their

‘Diesel equipment and improve their

services.

STEAM ELIMINATED — But the
most dramatic development—and
the one fraught with the most sig-
nificant and far-reaching possibili-
ties—concerns plans for 100 percent
Dieselization. During the past year
the Electro-Motive Division has
been invited to co-operate with ten
important railroads in the prepara-
tion of studies to Dieselize all or im-
portant sections of their lines. Some
of these studies are so well advanced
and have been so well received
by railroad managements that the
eventual carrying out of them is
already assured.

While the benefits of Diesel power
to the traffic man and shipper are
already apparent, the eventual com-
plete Dieselization of important
railroads will bring a few more sur-
prises. The economies possible from
the complete elimination of steam

facilities are so great that railroads,

which have found it difficult, if not
impossible, to stay solvent whenever
traffic falls off over a protracted
period of time, will be able to with-
stand much more severe traffic fluc-
tuations and still remain healthy.
In favorable years, sufficient earn-
ings will be available to undertake
badly needed improvements to plant
and equipment, and thus improve
services in the interest of shippers
and the travelling public. No medi-
um of transportation can maintain
its position successfully against new
forms of competition if it lacks the
earning power to modernize its
equipment and promote its services
to the maximum. The shift in traffic
which occurred from the railroads
to trucks and buses was caused as
much by neglect on the part of the
railroads in matching the services
offered by these new forms of trans-
portation as by the subsidies in high-
way construction which are usually
blamed for it.

The rapid expansion of airplane
usage occurred at a time when the
railroads were confronted with
financial problems of the first mag-
nitude. Many were in bankruptcy
or receivership. They were there-
fore prevented from matching many
of the improvements in service—
aside from speed alone—which at-
tracted both travellers and shippers.
As a result, much traffic was di-
verted to airlines, in addition to
that which would have been at-

tracted naturally by the faster speed
at higher cost.

The Diesel passenger, freight, and
switching locomotives have proved
themselves to be the most effective
tools ever offered railroad manage-
ments for modernizing their services
and for restoring the competitive
balance against other forms of trans-
portation in favor of the railroads.
The rapid increase in the use of
this power has resulted from the
demonstration of its ability both to
improve services and to reduce op-
erating costs. These demonstrations
up to now have been limited to direct
operating economies while maintain-
ing all of the expensive steam facili-
ties.

No tool—no matter how efficient
or how superior to other tools—will
by itself bring about great changes
or improvements in methods. Man is
a creature of habit. It takes a long
time to make him fully alive to the
potentialities of a new tool. A steam
man is slow to become a Diesel man.

The Diesel engine in its present
state of development is still a new
tool as applied to mobile services.
How effectively management ex-
tends itself to utilize to the maxi-
mum the full potentialities of this
engine will determine how rapidly
the heavy-duty transportation fa-
cilities of this country are modern-
ized and placed in a position to
compete successfully with other
forms of transport.

® ® ®

NYLON STAPLE

Can Increase Strength
Of Many Fabrics

SOCKS that almost eliminate darn-

. ing, infants’ soft sweaters that can

be sterilized by boiling, and uphol-
stery with amazing wearing quali-
ties are in prospect as a result of
limited commercial production of
nylon staple fiber scheduled for mid-
1947. The fiber to date has been
produced only experimentally. Other
prospective uses are for seersuckers,
sheer lawns, bedsheets, and rugs
with crush-resistant pile that with-
stands constant foot traffic.

The new textile fiber, made of
nylon in short and fuzzy lengths, for
use alone or blended with other
staple fibers, is expected to have a
fundamental influence on the textile
industry because of its unique prop-
erties. Nylon’s strength is about five
times that of untreated wool, its
abrasion resistance about three times
as great. Its stability in washing,
combined with wool’s resilience and
resistance to wrinkling, make the
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two fibers natural complements.
Because nylgp is non-irritating to
the skin, wool-type garments of the
spun fiber will be especially wel-
comed by people who are allergic to
wool.

Blended with cotton, spun nylon
contributes not only longer wear,
but quicker recovery from wrink-
ling, faster drying, and a softer,
fuller hand.

The synthetic fiber’s resistance to
moths and mildew are other quali-
ties that broaden its practicality in
many of the uses forecast for fash-
ions and home furnishings.

TORQUE TESTS

Aid In Bettering
Motor Car Performance

AUTOMOBILE manufacturers, anx-
ious to improve the performance
and lengthen the life of their prod-
ucts, are leaning more and more
toward torque testing as a means of
obtaining data on engines, axles.
and so on. The Buick Division of
the General Motors Corporation, for
example, is running engines through
exhaustive tests, using dynamom-
eters and the Hagan Corporation’s
Thrustorq units to measure force
and horsepower.

In developing this procedure, it
was felt desirable to test engines at
approximately the same angle at
which they will operate in the fin-
ished automobile. As a result, the
present dynamometer installation
is tilted 10 degrees from the hori-
zontal. This permits operation of
the engine at angles up to 20 degrees
without a serious angular deflection
in the universal joint which trans-

An engine dynamometer equipped with torque tester.
may be tested at the same angle at which they would operate in completed cars
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mits engine power to the dynamom-
eter. If desired, the dynamometer
could be mounted at any angle
from horizontal to vertical.

Buick is using the Thrustorq for
both endurance and power runs.
Standard practice involves running
the engine for 100 hours and then
taking it off the stand. It is
then completely disassembled and
checked for wear. After the check-
up it is again placed back on the
stand and run to failure at continu-
ous speeds well above those ex-
pected to be developed even in
abnormally high-speed operation of
the finished automobile. The
Thrustorq, which measures force
as the product of an accurately-
measured air pressure acting on a
precision diaphragm, has several
advantages—it has no knife edges
to wear, causing inaccuracy; it can
be mounted in any position and at

The highly-sensitive double Thrustorq is
operated by means of compressed air

it is inclined so engines
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any angle, and readings from the
tests can be made at any desirable
remote point. Also, it can be hooked
up with any reasonable number of
force or torque indicators.

Two other major tests are now
being planned at the Buick Division,
each to be equipped with Thrustorq
units. One will be in connection
with a Gleason axle-testing machine.
In this test, two axles will be hooked
together, force being applied in op-
posite directions. The force applied
by the Gleason machine will be
measured by the Thrustorq. This test
will be carried to failure of the
axle. A 60 square inch Thrustorq
capable of measuring torque from
200 to 185,000 pound-inches will be
used.

The second major test installation
will be a new chassis dynamometer
testing machine. In using this ma-
chine, the car is anchored so that
it cannot move; the wheels, how-
ever, turn at road speed, the re-
sulting torque being absorbed by
the dynamometer and measured on
the Thrustorq.

By these various new tests, say
Buick engineers, we hope to develop
better carburetion, better engine de-
sign, better valves, better axles and,
in general, better performance.

ELECTRONIC SPECTROGRAPH

Facilitates Study of
Rapid Chemical Changes

DEVELOPMENT of a cathode-ray
spectrograph, which makes a con-
tinuous analysis of rapidly changing
colors and permits detailed study
of the chemical changes these colors
reflect, was revealed recently at a
meeting of the American Institute
of Electrical Engineers.

The electronic instrument is ex-
pected to be valuable in jet engine
and rocket research, chemical and
industrial plants, radar, and tele-
vision, as well as in basic scientific
research.

The instrument combines a spec-
trograph, which breaks a ray of
light into a band of color for chemi-
cal analysis, and a cathode-ray tube,
which converts the color-band into
a single wave-like line on a colored
screen, with the pattern of the line
indicating the nature of the original
compound giving off the light.

It is expected to prove useful in
studying optimum combustion con-
ditions for jet engineers, particu-
larly when it is desired to use the
instrument in the small amount of
space available in airborne missiles.
Since the spectrograms or color
bands have already been converted
into electrical form by the instru-
ment, they may be transmitted over
a wire or by radio to a cathode-ray
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A rubber sleeve, acting in shear between torsion bar and encasing cylinder, as shown

in the simplified sketch, offers auto comfort superior

screen miles away and there pro-
jected as a picture.

The instrument should find wide
application in the many chemical
and industrial process controls
where a continuous indication is re-
quired of the state of the product
being tested. For example, a reac-
tion may be carried to the correct
point, as shown by the spectrogram,
and then automatically stopped. This
can be done whenever the pattern
on the screen reaches a predeter-
mined shape. The indicator may, in
these cases, be located in the con-
trol room of the plant, while the
analyzer is in a remote location.

RUBBER SPRINGS

On Motor Vehicles Will
Result in Smoother Rides

RIDING comfort of passengers in
automobiles and buses can be im-
proved with rubber springs and
better suspension designs, it was
demonstrated at a recent meeting of
the Metropolitan Section, Society of
Automotive Engineers.

Advantages of rubber over steel
springs is the softer ride it gives,
said A. S. Krotz, of the B. F.
Goodrich Company, and R. W.
Brown, of the Firestone Tire and
Rubber Company. Rubber offers
that “riding-on-air” feeling because
it absorbs a great deal more energy
than do steel springs so that the
rubber suspension, not the passen-
ger, takes the jolt of a bump on the
road.

Resiliency of rubber makes this
possible. It deforms under loads and
then returns to its original form.
Being incompressible, no amount of
flexing will change its form.

Another reason why rubber looms
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to that of steel springs

as a leading spring material for to-
morrow’s passenger cars is the fact
that it not only acts as the spring,
but also anchors moving parts.
Weight and cost of bearings and
linkage—required for steel springs
—are eliminated.

WOOD DECAY

Can Be Controlled,
Forest Pathologist Says

POSSIBLY as much as 10 percent of
the wood from all trees cut in our
forests annually is used to replace
wood that has decayed in service.
Much of this loss can be prevented,
according to studies made by Dr.
Ray R. Hirt, forest pathologist of
The New York State College of For-
estry, Syracuse University.

Because of the shortage of well-
seasoned lumber, much that is poor-
ly seasoned is now on the market
and is being used in the construc-
tion of houses and other buildings.
Serious decay may result because of
the high moisture content of this
lumber, says Dr. Hirt.

He states that wood rot results
in damage amounting to millions of
dollars annually, and that this is a
double economic loss because all the
lumber that can possibly be cut will
be needed for new construction in
the next ten years to meet housing
demands.

Tremendous progress was made
during the war in the development
of fungicides for treatment of wood,
rope, and fabrics used in military
equipment. By forcing these fungi-
cides under pressure into wood,
lumber may be protected for many
years against decay. Pressure-
treated wood is not yet available
in quantity on the market. Although

painting with wood preservatives is
less effective than pressure treat-
ment, nevertheless, it gives worth-
while protection if done thoroughly.
Moreover, brushing preservatives on
wood can be done when the timbers
are being placed in service.

Not all wood preservatives can
be successfully covered with paint.
Among the newer preservatives for
wood that can be painted over are
those using copper and zinc naph-
thenate and chlorinated phenols as
a base.

The proper use of wood preserva-
tives in modern construction should
be regular procedure among build-
ers and contractors, says Dr. Hirt.

ETHYL ALCOHOL

From Oil Proves Purer
Than Brewer’s Product

BASIC ingredient for hangovers,
ethyl alcohol, now being made for
industrial use from petroleum gases,
is shown by chemical tests to have
fewer impurities than the beverage
alcohol made by fermentation. The
synthetic alcohol, made from waste
petroleum ethylene gas, was proved
by ultra-violet absorption, an ex-

tremely sensitive test, to have
negligible proportions of impuri-
ties. *

In the same report, by the Stand-
ard Oil Company of New Jersey,
announcing this development, it was
predicted that other sources of al-
cohol would be tapped in the future
to meet the tremendous demand for
this chemical. Within the next few
years it is expected that alcohol will
be made from waste liquors of paper
mills, sawdust, and by the Fischer-
Tropsch process.

COLOR DYNAMICS

Can Create Greater Comfort
In Railway Cars

EMERGING from the realm of experi-
mentation into that of practical engi-
neering, the use of color dynamics
is today taking its place beside re-
clining chairs, broad vision windows,
and rubber air springs to increase
the comfort of the modern railroad
passenger car. Light shades of yel-
low, green, and blue will predomi-
nate in modern passenger car de-
signs, but to avoid monotony differ-
ent tones of these colors will be
used.

The ceilings will be lightest, with
slightly darker tones for the walls.
Light ceilings seem to recede from
the eye, giving the impression of
spaciousness, which is augmented
by the darker walls, designers say,
but the contrast is not enough to
require any appreciable adjustments
of the eyes when viewed for a longer

221



Made in one seamless piece, the seaworthy utility craft demonstrates its maneuverability at full speed

period of time; sharply contrasting
colors produce eye fatigue.

To complete the eye-level en-
semble in the car, gold-tone murals
or gold-tone mirrors will be placed
on the walls at each end of the
car, blending with any of the basic
car colors. Dropping below the eye-
level, stronger colors will be used
because they help to set off furnish-
ings, and being below the eye-level
will not be gazed upon constantly.

Seats will be in tones of cedar er
red, floors in blues, greens, or reds
rnatching or contrasting to the wre-
dominant color scheme used in the
cars, and aisles will be in mahogany
bordered with cream inlays.

Through the use of color psy-
chology it is possible to make these
cars, designed by the Pullman-
Standard Car Manufacturing Com-
pany, seem larger, brighter, and
more restful, the designer claims,
and once the passenger has selected
his seat and his eyes travel to the
walls and ceiling, the colors bring the
comfort and cheerfulness of sun-
shine into the car, aiding full re-
laxation.

FIBERGLAS BOAT

Is Light, Inexpensive,
And Easily Maintained

FOR BOATING enthusiasts of moderate
income, an inboard-motor utility
craft is made of a combination of
Fiberglas and plastics, cured in one
seamless piece. The boat is driven
by a specially designed 26-horse-
power marine engine light enough
to be lifted with one hand. Water
tests show that it is capable of
speeds in excess of a mile per hour
per horsepower, and is handleable
and seaworthy at maximum speeds.

With a length of 16% feet and a
beam of 5% feet, the boat will carry
six adults. It weighs less than 600
pounds as compared with 1800
pounds for wooden craft of similar
size, and is portable on the simplest
automobile trailer. Its seamless con-
struction, absence of pressure joints,
and the fact that the color is em-
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bedded in the glass-plastics material
make painting or caulking perma-
nently unnecessary.

Spring or fall overhauls are com-
pletely eliminated. The hull is im-
pervious to worms, the bugaboo of
wood bottoms in warm waters.
There is no storage problem, for
drying will not cause shrinkage or
resulting leaks.

Designed by Gar Wood, Jr., of
the Wood Marine Engineering Com-
pany, the boat will be available in
several color combinations.

DECIMAL DIMENSIONING

Finds Growing Favor
In Aeronautical Industry

AFFORDING major benefits of the
metric system without simultane-
ously creating wholesale disruptive
conversion headaches, decimal dim-
ensioning is being used increasingly
by the American aeronautical in-
dustry.

A survey by the Aeronautical
Drafting Committee of the Society
of Automotive Engineers, made
among airlines operators and manu-
facturers of planes, powerplants,
propellers, and accessories, discloses
that 80 percent now employs decimal
dimensioning or -contemplates its
early adoption. Users explain that
the practice of expressing limited
measurements in decimals rather
than fractions of inches contributes
to speed and to accuracy both in
design and in manufacture. Deci-
mals are carried to two, three, or
more places to satisfy varying tol-
erance requirements.

The survey reveals that 76 per-
cent of the aeronautical industry has
considered the use of decimal di-
mensioning, that 63 percent uses it
already, and that 37 percent is us-
ing it for some purposes. In the
propeller branch of the industry, 80
percent of manufacturers uses the
decimal dimensioning system ex-
clusively.

The practice is characterized as
making the dimensioning of draw-
ings much easier and more rapid,
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and as being especially helpful in
eliminating the time-consuming, er-
ror-producing operations of con-
verting decimals to fractions and
back to decimals again. Further-
more, tolerances may be indicated
merely by extending digits after the
decimal point.

RESONATING NUCLEI

Reveal Their Chemical Composition
In a Magnetic Field

THE FEASIBILITY of using the fre-
quency and magnetic reaction of
atom nuclei in quantitative and
qualitative analysis is being probed
by Dr. Felix Bloch at Stanford Uni-
versity. Based on the principle that
the atom nucleus of every element
has a characteristic, precise fre-
quency to which it resonates under
the influence of radio-frequency
current in a given magnetic field, the
experiments consist of enclosing the
test materials in tiny glass vials and
placing them in the field of a power-
ful electro-magnet. Then the radio-
frequency current is induced into
the nuclei, making them spin very
much like a gyroscope. A sensitive
receiving set determines, when the
nuclei are spinning at a rate of ap-
proximately 42,500,000 revolutions
per second at right angles to the
field, the frequency given off by
the nuclei. And it is this frequency
at which the nuclei resonate which
gives the key to the composition.

At present, Dr. Bloch explained,
his experiments have centered on
testing hydrogen nuclei, which, al-
though light, have a high nuclear
magnetism. These tests have proved
effective and signals strong enough
to be recorded have been secured
when the protons existed either in
solution or in paraffin.

Cautious in predicting the practi-
cal applications of this method of
analysis, Dr. Bloch states that “the
system at this stage isn’t foolproof
and 100 percent accurate as yet, as
it must be in order to be of practi-
cal, scientific value in qualitative
and quantitative analysis.”
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New Products
and Processes

PUSH-PULL LATCH

Fits Standard Doors,
Is Easily Opened

REPRESENTING a departure from con-
ventional design, a door latch which
is simply pushed to open doors swing-
ing outward, or pulled to open doors
swinging inward, offers new conven-
ience and safety. In case of emergency
pressure from the elbow, knee, or body
will open the latch; because the work-
ing parts of the latch are precision-

Door-latch installation is simple

formed, only light pressure is required.
Manufactured by Parlyn, Ltd., it is
easily installed in standard-size doors.
The unit is fitted into a saw-cut 21 by
2%, inches, and is then made secure
by turning two bolts which expand the
latch in the cut. Slight inaccuracies in
the cut will not affect operation. Latches
are available in a wide variety of fin-
ishes, and in three styles: without lock,
with trip lock, and with cylinder lock.

MIDGET DRY BATTERY

Provides Light-Weight
Source of High Potential

DESIGNED as the high-voltage source
for a compact, portable, and completely
self-contained  radioactivity = meter,
miniature 300-volt dry batteries weigh
only one pound apiece. With dimen-
sions of 2-11/16 by 2-11/32 by 3-15/16
inches, these high-potential, low-drain
batteries, known as Eveready Number
493, have a life expectancy of as high as
350 hours, and are the product of the
National Carbon Company.

In addition to supplying the high-
potential for portable radioactivity
meters, known as Geiger counters, these
batteries will find application in a va-
riety of other fields. In commercial and
press photography, for example, a set
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of six of these batteries will provide
sufficient energy for as many as 2500
flashes in multiple flash tubes of the
gas discharge type. They should prove
valuable also in photo multiplier tubes
for the measurement of small quanti-
ties of light. Other possible applications
include a voltage source for small,
lightweight insulation testers, excita-
tion voltage supply in portable tele-
vision pick-up devices, bias supply in
high-gain direct current amplifiers, or
in any circuit requiring a high poten-
tial where drains are measured in
microamperes.

WIRE DICTATING MACHINE

Has High-Speed Rewind
To Facilitate Corrections

SPECIFICALLY designed and built as a
dictating machine for general business
use, a magnetic-wire recorder, com-
plete in one unit, combines both re-

To load, a magazine containing spools
of wire is set in place on top of unit

corder and play-back. The voice of the
speaker is recorded on a strand of
stainless steel wire moving between
two spools. The same wire passing
through the magnetic field with the
control switched to the “listen” posi-
tion reproduces the voice with all the
clarity of the original. The spool of
wire may be stored away and repro-

duced years later with no impairment
of reproduction, or it may be reused
by simply recording over the original
message.

One of the features of this machine,
called Sound-On-Wire, is forward and
rewind speeds of 20 feet per second,
ten times faster than the recording
speed. This added speed facilitates the
whole dictating operation by cutting
down the time spent in going back
in the message to make “erasures.”
When a correction is desired, the wire
is reeled back at this accelerated speed
and the operator simply re-dictates. No
intermediate step is required, as the
wire is automatically cleared when it
passes through a demagnetizer coil be-
fore reaching the recording head.

The magazine holding the wire is
self-contained and can be transferred
from one machine to another for play-
back or recording. The controls are so
simplified that no instructions are re-
quired to operate it.

With the use of a small earphone
about the size of a modern hearing-aid
ear piece, the transcribing operator
can adjust the volume so that the re-
produced sound cannot be heard by
others in the room. A convenient pedal-
type control enables the operator to
start and stop playback by applying
light foot pressure.

In addition to general office service,
Sound-On-Wire, a product of the
Standard Business Machine Company,
is adapted to many special uses such
as recording radio programs, business
meetings, and telephone conversations.

CORRUGATED PLASTICS

Add Beauty and Strength
To Structural Applications

INDUSTRIAL and architectural designers
in decorative and structural fields will
find new applications for transparent

The transcribing operator
the comfortable, light-weight earphone

can use
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acrylic plastics in corrugated sheets.
In this form, Plexiglas combines the
decorative advantages of a transparent
corrugated material with the safety,
flexibility, and ease of handling found
in the usual flat acrylic plastics. A thin
sheet of the plastics is made rigid by
corrugating and can therefore be used
where a much thicker sheet of the
flat material would tend to sag or bend.
In trains and buses, for example, bag-
gage racks made of .080 inch thick
plastics are able to withstand the im-
pact of 25 pound lead weights and to
support these weights without visible
deflection. Also, corrugation reduces
the area exposed to surface abrasion
and effectively diffuses any scratches
which do occur.

For lighting shields, free standing
screens, inner partitions in home or of-
fice, diffusing windows and display fix-
tures, corruguated Plexiglas is de-
scribed as not only displaying superior
structural advantages, but adding a
lustrous modern note of beauty as well.

FATIGUE TESTER

Needs No Attention
During Operation

FILLING the demand for a bench-type
fatigue testing machine with the “con-
stant-force” loading feature, a new
machine affords flexure fatigue tests
on sheet stock of any material—metal,
plastics, wood—and requires no atten-
tion during the test. The unique design
eliminates the need for any electronic
equipment, complex linkage, or special
device to maintain a constant force
while the specimen is under test.

This testing device uses a revolving
eccentric mass as a means of loading
the specimen, avoiding cams or eccen-
tric connecting rods which require re-
adjustment during the test as the stiff-
ness of the specimen changes. With this
constant force machine, the load auto-
matically remains constant regardless
of the changes in the amount of deflec-
tion of the specimen. A predetermined
load is alternately applied to the speci-
men, and the resulting deflection is in-
cidental.

The value of dynamic testing with
this machine developed by The Bald-
win Locomotive Works, as compared
with any static test, is obvious. The
specimen undergoes the same stresses
the material would sustain in actual
use and the point of failure is accu-
rately determined. Because of its com-

B

Testing to the point of fatigue failure,
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paratively small size, 15 by 12 by 32
inches, the fatigue testing machine can
be placed in a cabinet during a test so
that temperature and humidity can be
controlled. The machine weighs 115
pounds, has an alternating force ca-
pacity of 20 pounds and a speed of 1800
cycles per minute.

MELAMINE TABLEWARE

Resists Breakage
In Roughest Service

HEAVY—DUTY plastics tableware has
been designed especially for use by res-
taurants, institutions, cafeterias, hos-
pitals, and hotels, with ease of han-
dling and conservation of space in
mind. All pieces stack; plates and cups
are suspended on molded-in flanges,
and do not rest directly on one an-
other. Consequently, there are no un-
sightly rings and sanitary air drying is
made possible. Constructed of the
American Cyanamid Company’s Mel-
mac plastics, the tableware withstands
boiling and can be cleaned in auto-
matic dishwashing machines. Because
of the shock-resistant characteristics
of the melamine plastics, dishes resist
breakage, even when submitted to the
most severe restaurant or cafeteria
service. The plastics is odorless, taste-
less, and highly resistant to attack by
fruit juices or other foods.

All units are supplied in a range of
standard colors—blue, cream, green,
light tan, red, and yellow.

SILENT RIVETER

Hydraulically Operated,
Flattens Rivets with Single Blow

USED PRIMARILY in manufacturing
plants where work can be brought up
close to the machine, a silent riveter

Noiseless riveter in operation

looks like a huge C-clamp, and slips
over the parts to be joined, holding the
head of the rivet in place while the
other end is flattened with the tremen-
dous pressure of a single stroke. Hy-
draulic pressure of several thousand
pounds per square inch is transmitted
from the generating equipment to the
riveter by means of an oil-resistant
wire-reinforced synthetic rubber hose
manufactured by the United States
Rubber Company.

AUTO REFINISHING

Takes Only Five Hours
On Production Basis

MAKING it possible for the automobile
owner to have his car repainted in any
one of 3700 original factory finishes in
less than five hours, a high-speed, low-
cost auto refinishing process uses a low
bake enamel which was developed by
the Sewall Paint and Varnish Division

CYCLE COUNTER

registers number of cycles
to specimen failure.

SPECIMEN GRIP s adjustable laterally,
permitting use of auxiliary loading arms. ==

§——SPECIMEN

== RECIPROCATING
YOKE

ANLANNRENANNRNN

AN SN

LOADING ARM

Lot

[« CLAMPING SCREW
for moving eccentric mass
in or out, thus changing
force.

SYNCHRONOUS MOTOR ~~

keeps revolving mass at constant speed, is automatic-
ally shut off when motion of loading arm reaches a
predetermined amplitude.

DRIVE SHAFT also functions as
inertia force compensator. acting as
a cantilever spring.

ECCENTRIC MASS
is sole source of force
excitation.

Simplified diagramatic drawing of the fatigue tester

impose a bending
moment of 60 inch-pounds on the tapered specimen (left). The five-inch auxiliary
loading arm (at the right) affords a maximum bending moment of 100 inch-pounds

the machine will
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of the American-Marietta Company.
The paint has special oxidizing charac-
teristics which permit the finish to
dry completely within 45 minutes. Tem-
peratures in the bake oven range
from 165 to 180 degrees, Fahrenheit,
causing a curing action in the enamel:
as soon as the car is removed from
the oven and cooled, it is ready for
service.

Refinishing can be done on an as-
sembly line basis, each of eight opera-
tions requiring at least 20 feet of floor
space. After the metal work is repaired
and sanded, the car is washed and
cleaned of all dirt and grease, windows
and chrome are masked, and the car
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is primed with a coat of special lacquer.

The car is then ready for water sand-
ing, making use of fine abrasive paper.
After the car has been carefully in-
spected to be sure that all masking
tape is securely in place and that all
imperfections have been filled and
sanded, the entire surface is carefully
blown off by high-pressure air to re-
move all traces of dust and moisture.
It is then ready for the paint booth
where two operators with high pres-
sure spray guns, working at opposite
sides of the car, apply the desired color.
Ventilation in the booth is supplied by
two blowers, each equipped with filters
to keep the booth absolutely dust-free.
Doors from the spray booth open di-
rectly into the ovens where the car
is baked.

TRACTOR SCOOP

Easily Attached,
Operates Hydraulically

ATTACHABLE to most hydraulic-lift
tractors, an earth-moving scoop that
can be mounted in less than five min-
utes is simple to operate, easy to
maneuver in tight places, and sturdily

Takes less than five minutes to attach

built for hard use. In less than 15 sec-
onds it will scoop up a load of ten cubic
feet of dirt. Under reasonably favorable
conditions it is possible to excavate a
basement 20 feet by 30 feet by 6 feet
deep in less than a day with this scoop.

Digging ponds and ditches, repairing
washouts, landscaping, leveling, and
similar tasks can be done with equal
ease.

This hydro-scoop, manufactured by
the Stockland Road Machinery Com-
pany, mounts on the rear of the tractor,
rather than being pulled behind it.
The scoop is raised or lowered by the
tractor’s hydraulic lift unit, and can be
tripped or dumped with an easy, one-
hand movement, while the tractor is
moving.

STABILIZER AND LUBRICANT

Can Also Serve
for Waterproofing

DIBASIC lead salt of stearic acid, a soft,
pure white, unctuous powder with all
the apparent lubricity of normal lead
stearate, is insoluble in water and in
most of the common organic solvents.
It reacts with warm turpentine forming
a waxy compound with an approximate
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Precision Adapter for Drill Presses
Perfects Alignment—Prevents Drift!

The new Aetna Adapter, of aluminum alloy, fits the col-
umns of most small drill presses—assures accurate milling
and accurate deep hole drilling—without a drill jig. It
firmly and accurately holds interchangeable drill bushings
close to work.

Precision alignment is accomplished through an eccentric
aligning bushing, which once set needs no further adjust-
ment. Filler bushings cover the entire bushing range up
to %”. Stops to locate the piece to be drilled, are attached
tothe press table or directly to theadapter. Milling chatter
is avoided. Chip interference is eliminated. Overlapping
holes can be drilled without punch marks, or indication

of run-out, with drills as small as 1/32” diameter. 14"
holes can be drilled more than 6” deep with as little as
.006” drift.

Accuracy in work is achieved best by alert workers. That’s
why many plant owners make chewing gum available to
all. The chewing action helps relieve monotony—helps
keep workers alert, aiding them to do a better job with
more ease and safety. And they can chew Wrigley’s Spear-
mint Gum right on the job—even when hands are busy.

You can get complete information from
Aetna Mfg. Co., 250 Chicago Ave., Oak Park, 11l

B

“‘j Ingenious New ___ ,
| Technical Methods |
‘ To Help You :
" Simplify Production

L

L'd J2TAP T1255 & THREAD

Example of piece
drilled with Aetna Adapter

AB-59
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5 percent solubility therein. This com-
pound is in turn soluble in mineral
spirits which suggests its use as a pro-
tective coating for unpainted metal, in
the waterproofing of fabrics, and so on.
It is soluble in some plasticizers. Its
basic lead content, its low refractive
index, and its solubility in these plasti-
cizers make it an excellent plasticizer
for some types of clear vinyl plastics.

When so used, the dibasic salt has
two-way utility, being an excellent
heat and light stabilizer. It has some
degree of solubility in tricresylphos-
phate and several other plasticizers.
Moreover it is very soluble in mixtures
of either tricresylphosphate or dioctyl-
phthalate and some of the aromatic
petroleum type plasticizers. It produces
clear amber films when the aromatic
petroleum type plasticizer is used to the

extent of 50 percent or more, or com-
prises the total plasticizer content.
Called DS 207, it is also an effective
lubricant—an excellent replacement
for the lubricants commonly employed
with vinyl compounds to improve flow
characteristics for molding, extruding,
and related processes.

DS 207 makes superior leaded greases
when mixed with lubricating oils. The
greases are excellent protectives against
corrosion, due to the basic character-
istics of the dibasic lead stearate. DS
207 greases are uniform in composition
which insures positive protection
against wear of the machine parts to
which they are applied.

The compound, produced by the Na-
tional Lead Company, has possibilities
as a constituent of cutting oils. Other
potential uses suggested by its compo-
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sition are as a drier in some types of
paint, and as an additive to improve
the brushing characteristics of oil
paints.

GRINDING ATTACHMENT

Can Be Adapted To
Most Machine Tools

FOR USE on lathes and other machine
tools, an electric grinding attachment
is designed primarily for precision ex-
ternal grinding, and is equipped with a
four by one-half inch grinding wheel
which is driven by a constant speed
continuous duty one-quarter horse-
power motor. This permits taking
heavier sustained cuts than would be
practical with a universal type motor
of the same rated horsepower. Avail-
able with frame sizes to fit various
sizes of lathes, this grinding attach-
ment can easily be adapted to milling
machines, shapers, planers, and so on.

The grinding wheel spindle runs on
pre-lubricated sealed precision ball
bearings which require no adjustment

Wheels available for various materials

or additional lubrication. Effectively
protected from abrasive grinding wheel
dust, the bearings will retain their pre-
cision indefinitely. Tension adjustment
is provided for the V-belt which con-
nects the motor with the grinding
wheel spindle, and both the grinding
wheel and the V-belt are enclosed in a
single guard.

Spring stops for grinding straight and
spiral fluted reamers and cutters, dia-
mond dressers for truing the grinding
wheel, and holding fixtures for the
dressers can be furnished for use with
this grinding attachment, a product of
South Bend Lathe Works. Wheels are
available in several grades for grinding
various materials, including tungsten
carbide, tool steel, machine steel, cast
iron, brass or bronze, aluminum, Bake-
lite, hard rubber, and soft rubber.
Special cup wheels are supplied for
reamer and cutter grinding.

CAPSULE-SIZE PHOTOTUBE

Permits More Compact
Photoelectric Devices

SMALLEST ever offered commercially,
a new phototube about the size of a
.22-caliber long rifle cartridge, has a
maximum diameter of only 1/4 inch
and an overall length just under 1-13/32
inch and is activated by light entering
through a tiny window at its larger
end. Comparing favorably with larger
phototubes in sensitivity, the tiny new
tube, produced by the Radio Corpora-
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Activated by light through end window

tion of America, is expected to find
many applications in business and in-
dustry, particularly in devices and ma-
chines where the size of former photo-
tubes has been a problem.

In multiple-circuit control devices,
the new tube makes possible either
smaller devices or more circuits in the
same space. In animated signs, for ex-
ample, where each phototube is indi-
vidually wired to a light in the corre-
sponding position on the signboard,
many more of the 1P42 tubes, as the
new tube is called, may be used in a
given area. When light, projected
through slides or film, falls on and ac-
tivates the more closely spaced tubes,
sharper and clearer pictures can be
reproduced on the lighted signboard.

NON-ARCING GLUE

Eliminates Burns
In Dielectric Curing

PHENOLIC glue, especially formulated to
be non-conductive in a high-frequency
field, will not arc when a squeeze-out
of the resin forms contact with an elec-
trode in a radio-frequency dielectric
heating installation, nor when the elec-
trodes are brought into contact with
the glue line, thus eliminating one
of the chief disadvantages of dielectric
glue curing.

Known as Cascophen RF-228, this
product of the Casein Company of
America allows the use of maximum
power, speeding the curing process. It
is supplied in liquid form with a sepa-
rate powder catalyst. The set film pH
is substantially neutral and forms a
durable, waterproof, fungusproof, and
boilproof bond. The liquid resin is
stable in storage for 10 to 12 months
at 70 degrees, Fahrenheit, in tightly

such burns

glue avoids

Dielectric
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closed containers. The resin is an alco-
hol-water solution, and is not harmed
by freezing. The catalyst is stable in
storage, but should be kept in an air-
tight container, away from heat.

ADJUSTABLE PLATFORMS

Replace Scaffolds
In Many Operations

HYDRAULICALLY operated adjustable
work stands, originally designed for
the elimination of costly, cumbersome
scaffolding and special workstands for
war-time aircraft maintenance, are now
available for general industrial use.
A 16-square-foot work platform, with
a maximum static load capacity of
1500 pounds, is hydraulically elevated
or lowered to any working level from
3 to 24 feet, according to the individual
model. The units feature the exclusive
and patented use of automatic and self-
adjusting steps which maintain their
position parallel to the ground regard-
less of the working angle of this stand
produced by Airquipment Company.
Scaffolding strips, stand extensions,
and hoist attachments further enhance
the general utility features of the
stands, called Aerostands, and all
models are equipped with guard rails
and skidproof surfaces on platforms

Maximum load is 1500 pounds

and steps. Frames are constructed of
welded tubular steel mounted on swivel
casters with caster locks. Truck locks
are provided to hold stands stationary
when in service. Tow bars, scaffold
strips, stand extensions, and hoist at-
tachments are optional equipment.

FORK TRUCK

Will Lift 3000 Pounds
To a Height of 18 Feet

HAVING an elevating reach of 18 feet
above floor level, a novel fork-type
industrial power truck has new fea-
tures of design and construction which
make it especially useful for high-tier-
ing materials and merchandise. It is
unusually compact, with increased
speed and flexibility for maneuvering,
and lifting and lowering loads. The
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truck picks up loads on its bare fork
or on pallets in the same manner as
with standard models. Its capacity is
rated at 4000 pounds for lifting to a
height of 11 feet, and 3000 pounds to 18
feet. It is electrically driven, with
three separate motors; one for travel-
ing, one for operating the elevating
mechanism, and the third for tilting
the upright columns. Tilting limit is
15 degrees backward and five degrees
forward from vertical.

Lifting speed with capacity load is 13
feet per minute, lowering speed 20 feet

Speedy, compact, and maneuverable

per minute; truck’s traveling speed five
miles an hour.

Body of the Elwell-Parker truck, in-
dependent of the uprights and fork, is
only seven feet eight inches long. Over-
all width is three feet two inches, en-
abling it to maneuver in narrow aisles.

One pair of columns, 11 feet above
the floor level forms a primary frame
the bottom of which is pivoted at the
forward base of the truck body. A sec-
ond pair of columns, virtually the same
length as the primary, forms the tele-
scoping frame. The secondary frame
operates on ball-bearing rollers in al-
loy steel tracks which form part of the
primary frame. The secondary frame
is not actuated below heights of 11
feet, in fact, its presence is not appar-
ent until the fork is lifted beyond that
height.

FIREPROOF SHEETING

Conserves Fuel,
Is Easily Installed

SHEET-STEEL fire-arresting insulation,
only .006 inch thick, has been proved
to withstand temperatures up to 1000
degrees, Fahrenheit. Easily installed in
any building, the sheet insulation is al-
so completely resistant to vermin and
termites. Because it reflects 95 percent
of all radiated heat, installation of this
material, known as Ferro-Therm, cuts
fuel costs as much as 30 percent and,
during summer, reduces inside tem-
peratures as much as 10 degrees. This
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fireproofing, produced by the American
Flange and Manufacturing Company,
is available in sheets 24 by 32 inches;

"a carpenter can install an average of

800 square feet per day.

NON-WOVEN FABRICS

Of Rayon Staple Are
Strong and Easily Colored

A DEVELOPMENT in the use of viscose
rayon staple is making possible the
manufacture of several different types
of non-woven fabrics. Among the in-
dustrial forms are ribbons, tapes, fil-
ters, lens wiping tissue, bindings and
interlinings, insulation covering, tags
and special wrappers, containers, and
bags. In the household they are found

as wall coverings, curtains, drapes,
napkins and table cloths, towels, and

wiping cloths.

Non-woven fabrics are essentially

multiple webs of rayon or other fibers

in which the fibers are bonded together

by various means. Prominent among
the methods of accomplishing the bond

is by blending potentially adhesive
fibers, such as Vinyon or plasticized
cellulose acetate, with non-adhesive
fibers, like cotton, wool, or rayon in
the formation of the web, and subse-
quently activating the adhesive fiber
by means of ‘heat and pressure to lock

the fibers in place and strengthen the

fabric. By varying the relative fiber

content, weight of web, and bonding

conditions, many interesting, novel,
and desirable changes in hand and

SENSATIONAL WAR BARGAINS
in LENSES and PRISMS

ASSEMBLE YOUR OWN BINOCULARS
Complete Optics! Complete Metal Parts!

(Delivery on Binocular Sets Beginning January 30th)

Save More Than 12 Regular Cost

ARMY’S 7 x 50 BINOCULARS
Here’s an unusual opportu-
nity to secure a fine set of
Binoculars at a substantial
saving of money. Offered here
are complete sets of Opties
and Metal Parts for the
Army’s M-16 7 x 50 Binocu-
lars (M-16 is not the water-
proof model). These compo-
nents are new and ail ready
for assembly. We supply full
instructions. Limit—1 set of
Metal Parts and 1 set of
Optics to a customer.

METAL PARTS—Set includes
all Metal Parts — completely
finished for assembly of
7 x 50 Binoculars. No machining required. Bodies
have been factory hinged and covered. A sturdy
brown leather Binocular Carrying Case 1S In-
cluded with each set of Metal Parts.

Stock #£824-S..7 x 50 Metal Parts..$35.00 Postpaid

OPTICS—Set includes all Lenses and Prisms you
need for assembling 7 x 50 Binoculars. These Op-
tics are in excellent condition — perfect or near
perfect — and have new low reflection coating.

Stock #5102-S....7 x 50 Optics....$25.00 Postpaid

NOTICE! If you buy both the Binocular Optics and
the Binocular Metal Parts, your purchase becomes
subject to 20% Federal Excise Taz. Be sure to add
amount covering tar to your remittance or your
order cannot be filled.

ARMY’S 6 x 30 BINOCULARS

No Carrying Case with any Sets shown below.
(None yet available in Surplus Market.) M-13A1
sets are waterproof model. M-3 sets are not water-
proof. Limit — 1 set to a Customer on all Sets
shown below.

COMPLETE OPTICS & METAL PARTS — Model
M-13A1, 6 x 30 Binoculars. Everything you need—
ready for assembly. When finished will look like
a regular factory job costing $102 to $120. The
Optics are new, in perfect or near-perfect con-
dition. Have new low reflection coating. Metal
Parts are new and perfect, all completely finished.
No machining required. Bodies factory hinged and
covered. Complete assembly instructions included.
Stock #830-S ... ..iiiiiiiiniane $40.00 Postpaid,
plus $8.00 tax — Total — $48.00.

COMPLETE OPTICS & METAL PARTS — Model
-3, 6 x 30 Binoculars. The Optics in this set
are new, perfect or near-perfect. Prisms have new
low reflection coating. Factory mounted Eye Piece
and Objective Assemblies not coated. Metal Parts
are perfect, new, ready for assembly. When fin-
ished, this will look like a regular factory job,
except a name has been filed off a cover plate.
No machining required. Bodies factory hinged
and covered.
Stock #831-S .......... ..$35.00 Postpaid,
plus $7.00 tax — Total —_— $42 00

METAL PARTS ONLY — Model M-13A1, 6 x 30
Binoculars. No Optics. Same Metal Parts as de-
scribed for Stock #830-S

Stock #832-S..6 X 30 Metal Parts..$25.00 Postpaid

METAL PARTS ONLY — Model M-3, 6 x 30 Binoc-
ulars. No Optics. Some machining ¢cn these Metal
Parts required. Bodies hinged and Prism Shelf
holes placed, but you must tap them. Prism
Shelves have been machined. Six lead spiral
focusing threads have been cut. Some less diffi-
cult components you must thread and machine
yourself, but all material you need is furnished
except body covering material and Optics.

Stock #833-S..6 x 30 Metal Parts. $12.00 Postpaid

Order by Stock No.

TO KEEP POSTED on all our new
Optical Items, send 10¢ and your nanie
and address to get on our regular
““Flash’’ mailing list.

ARMY’S 6 x 30 BINOCULARS (Cont’d)

OPTICS FOR 6 x 30 BINOCULARS (No
Metal Parts.) Slight seconds. Cemented but
not coated.

Stock #5123-S ............ $10.00 Postpaid

SAME OIl;TICS AS Stock #5123-S (6 x 30),

but coated.
Stock #5124-S --$12.75 Postpaid

If you buy both the Binocular Optics and
the Binocular Metal Parts, your purchase
becomes subject to 20% Federal Excise Tax.
Be sure to add amount covering tax to your
remittance or your order cannot be filled.
Optics and Metal Parts are Available for
Monoculars (12 a Binocular). For Complete
Details, Write for Bulletin #+14-S.

AIR FORCES GUN SIGHT—With Polarizing Var-
iable Density Attachment. (Polarizing attachment
s.lone is worth many times the price of entire

nit.)
btock 1£908-S .$5.00 Postpaid
Same Unit Without Polanzmg "Attachment
Stock #916-S .$2.50 Postpaid

SCHMIDT OPTICAL SYSTEM. B]ack plastic body,
size 3-15/16” by 51%”. F.L. with amazing
speed of F.O.9. Used in Navys Infra-Red Sniper-
scope and Signalling Units. Govt. cost $134. Limit

—1 to a customer.
Stock #720-S .. $6.00 Postpaid

MOUNTED PROJECTING LENS SYSTEM. F.L.
91.44 mm. (just right for 35 mm. Projectors).
Speed of F 1.9. Outside dia. of mount at one end
60 mm. Length of mount 64 mm.

Stock #£4033-S ......cciiiiiiiiiinnn. $3.00 Postpaid

MOUNT FOR ABOVE PROJECTING LENS SYSTEM
Stock F#715-S ..iiiiiiittiiiiiiiiiens $1.50 Postpaid

BATTERY COMMANDER’S PERISCOPE With Tri-
pod — 6 Power Instrument. Excellent condition.
Length 2712 inches—diam. 115 inches. Cost U. S.
Govt. approximately $175.00.

Stock #717-S ...... 06000000 $20.00 F.0.B. Audubon

RAW OPTICAL GLASS—An exceptional oppor-
tunity to secure a large variety of optical pieces,
both Crown and Flint glass (seconds) in varying
stages of processing. Many prism blanks.
Stock #703-S 8 Ibs. (Minimum weight)

$5.00 Postpa’d
Stock #£702-S 1% lbs. .......... ....$1.00 Postpaid
21%” DIA. ACHROMATIC TELESCOPE OBJECTIVE
—F.L. 20 inches. (Not a war surplus item). The
Govt. used very few long focus Objective Lenses
so_we had these made for you. First class lens
smtable for Spotting Scopes, Terrestrial Telescopes,

tc. Not coated.

Stock &:41) LY B 580 anonnaaoncoaeaang $10.00 Postpaid
BOMBER SIGHTING STATION — A double end
Periscope Type Instrument of highest precision.
6 ft. tall, shipping wt. 360 lbs. Orig. cost $9,850.
Consists of numerous Lenses, Prisms, Mirrors,
Gears, Motors, Metal Parts and Electrical Gadgets.
Stock #914-S 50.00 F.O0.B. Oklahoma

TANK PRISMS—Plain or Silvered. 90-45-45 deg.
534” long, 2'3” wide, finely ground and polished.
Stock 1+3004-S—Silvered (Perfect) ..

Stock #3005-S—Plain (Perfect) ..
Stock #3100-S—Silvered (Second)
Stock #3101-S—Plain (Second) ..$1.00 Postpaid

WE HAVE LITERALLY MILLIONS OF WAR
SURPLUS LENSES AND PRISMS FOR SALE AT
BARGAIN PRICES. WRITE FOR CATALOG
¢“S§” — SENT FREE!

Satisfaction Guaranteed

EDMUND SALVAGE CO., P. 0. AUDUBON, NEW JERSEY
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CHANGING ~

TIMES-

> TIMES

Today, war worries have been succeeded
by an atomic turmoil. Far-reaching
changes have always followed wars—
and the man who has kept pace always
comes out on top.

Come what may, one need is never
completely filled—the need for compe-
tent executives to direct business and
industry. In tumultuous times like those
of today, this demand multiplies. Right
now, the outlook for ambitious men is
brighter than ever before—if they have
the training to take advantage of op-
portunities.

The training needed is not narrowly
specialized, but goes broad and deep,
probing the basic principles that underly
all business. It provides the knowledge
that enables men to direct the activities
of others not in one department or one
kind of business, but in @2y business. It
supplies the “know how” that enables
top executives to manage any business.

How to get such executive training

Training of this kind is provided by the
Modern Business Course and Service of
the Alexander Hamilton Institute. The
Course covers the four major functions
of business—Production, Marketing, Fi-
nance and Accounting. It turns out not
accountants, or salesmen or production
men, but executives!

EXECUTIVES! -

42-'

SHOULD

BE SUCCESSFUI.

FOR

Takes months instead of years

This knowledge takes years to acquire
by ordinary methods. Through Institute
training, the process is concentrated and
thus finished in a matter of months. It
does not interfere with a man’s present
position, being taken at home, during
spare hours. More than 430,000 men
have subscribed; many call it “a turning
point in their lives.”

Many prominent contributors

One reason why the Institute Course is
so basic, thorough and scientific is found
in its list of prominent contributors.
Among them are such men as Thomas
J. Watson, President, International Busi-
ness Machines Corp.; Frederick W.
Pickard, Vice President and Director,
E. I. du Pont de Nemours & Co.; Clifton
Slusser, Vice President, Goodyear Tire
& Rubber Co., and Herman Steinkraus,
President, Bridgeport Brass Company.

“Forging Ahead in Business’—FREE!

You can read the Institute’s stimulating
story in the 64-page booklet “Forging
Abead in Business.” Convenient, time-
saving, it is offered without cost or obli-
gation. Simply fill in and mail the coupon!

Editorial purpose of Scientific American
is to provide its readers with thought-~
provoking feature articles and shorter
items on all phases of industrial tech-
nology. In every case the material is
drawn directly from industry itself.
The Editor will be glod to refer in-
terested readers to original sources
and, when available, to additional
literature, giving further details of
a more specialized nature.

texture may be obtained “to order.”

The use of rayon staple in non-
woven fabrics is considered essential
for many of the applications being de-
veloped for this material, as well as
some of those in which it is replacing
woven fabric and fine texture specialty
papers. The ease with which rayon
non-woven fabrics may be dyed or
printed, and the brilliance with which
rayon takes color make the use of
rayon especially attractive.

Examples of these materials may be
found in the products of Chicopee
Manufacturing Company, Minnesota
Mining and Manufacturing Company,
Visking Corporation, and others, who
co-operated with the Industrial Divi-
sion of American Viscose Corporation’s
Textile Research Department in de-
veloping the use of rayon staple in non-
woven fabrics. While relatively a new
product with these companies, numer-
ous uses in varied fields have already
been established.

TYPEWRITER ERASER

Returns Automatically
To Knob After Using

FITTING snuggly into a recess in a spe-
cial platen knob on a typewriter, a cir-
cular eraser is always at the typist’s
fingertips. Known as Type-Eraser, it is

Typewriter eraser in use

ALEXANDER HAMILTON INSTITUTE
Dept. 35, 71 West 23rd St.
New York 10, N. Y.

In Canada: 34 Wellington Street, West,
Toronto 1, Ont.

Please mail me, without cost, a copy of
he 64-page book—“FORGING AHEAD
IN BUSI I\%

Name ceveeeencenrnesnrncnns

FirmName...ooeveieeiarennenns
Business Address
POSION oo vsvsmessransumesnmresss .
Home Address.....cccommenninicncnnanes

Fill in and mail this
coupon today, and a
free copy of “Forging
Ahead in Business”
will be mailed to you.

lexander Hamtlfon _'l}ngtﬂi-i_*ui‘e.'-"

Fits into recess in platen knob
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attached by a nylon cord to a spring
reel in the knob, and returns automati-
cally to its recess when released after
using. It is manufactured by Charles
G. Hurrle to fit most standard models
of typewriters.

COMPOUND APPLICATOR

Electrically Driven,
Fits Any Buffer

A BUFFING compound applicator that
has an intermittent feed control op-
erating at the rate of 14 strokes per
minute, affords a feed ranging from
0015 to .015 inch per stroke. The ap-
plicator, manufactured by the George
L. Nankervis Company, can be mounted
on any automatic machine (either
right- or left-hand) and can be adapted
to everything from simple to complex
multiple-stage buffing operations. It is
driven by a totally enclosed geared head
motor, and 110, 220, or 440 volt motors
are available.

The quick-action compound appli-
cator clamp, with adjustable features
to compensate for variable thicknesses,

T Y

Light weight permits adaptation

and standard carrier will accommodate
any length stick of compound up to
four inches. Special carriers for wider
cakes are available.

Total weight of the applicator is only
20 pounds; this light weight permits
adaptation to floating heads without
disturbing balance.

POCKET FILTER PLANT

Guarantees Safe
Drinking Water

CONSTRUCTION crews, sportsmen, trav-
elers, and other small groups traveling
away from approved public water sup-
plies can be assured safe drinking wa-
ter by a new small, portable filter plant.
The device which gives this protection
from water-borne disease such as
typhoid and dysentery—germs of which
are often present even in water sources
that look clean—is a pocket-size water
filtering unit called Mini-Filter.
Originally developed during the war
for the Armed Services, the filter
plant, produced by Wallace and Tier-
nan, includes a hand pump and filter,
together with a purifying kit of Aqua-
Tabs, all in a small unit weighing less
than five pounds. The principle of op-
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Entire unit weighs under five pounds

eration is the same as that used by
municipal filter plants, and it eliminates
the need for taking chances on water
quality or boiling drinking water to be
safe.

MOLYBDENUM TUBING

Is Commercially Available
In Many Sizes

AVAILABLE immediately on a produc-
tion basis, seamless molybdenum tub-
ing is now being made in sizes ranging
from .040 to .500 inch outside diameter
and in lengths up to nine inches. Other
diameters may be had on special order.

Moly tubing, offered by the Callite
Tungsten Corporation, can readily be
machined, is easily worked and shaped
within reasonable tolerances, and can
be welded to iron, nickel, and similar
materials. It is not affected by hydro-
fluoric acid, potassium or sodium hy-

droxide, and only slightly by nitrogen.

LOW-COST MICROSCOPES

Designed For Use
By Students and Amateurs

CREATED' specifically for schools and |

hobbyists, a line of low-cost micro-

scopes is produced in two styles: the |

achromatic model with a power range

of from 75x to 400x, and the student
model with a power range of from 65x

to 200x. Both models, products of Testa

Two models are available

Manufacturing Company, are available
for immediate delivery. Accessories in-
clude a number of interchangeable ob-
jectives and eye pieces, dark-field il-
lumination, and polarizing attachment.

Qi Bonr

FOR QUALITY WORK

The quality built into South Bend Pre-
cision Lathes enables them to produce
quality work with efficiency under all
conditions. Regardless of the type of
machining — collet, between-centers,
fixture, or chucking—close tolerances
can be maintained and a maximum
volume of fine work produced with a

minimum of effort.

BENCH LATHE PRICES
9" x 3 Model C, 6 speed. .. $145.00
9’ x 3’ Model B, 6 speed. ... 195.00
9’ x 3’ Model A, 12 speed . . . 270.00
10’ R. x 3’ Quick Change . ... 681.00

FLOOR LATHE PRICES
13" x 5’ Quick Change Lathe $1090.00
13" x 5’ Toolroom Lathe ... .1418.00
14Y2" x 5’ Quick Change Lathe 1309.00
14Y2'' x 5' Toolroom Lathe . . . 1662.00
16’ x 6’ Quick Change Lathe . 1567.00
16’ x 6’ Toolroom Lathe . ... 1958.00

All prices f.o.b. factory, less electrical equip-
ment. Bench Lathe prices quoted less bench.

WRITE FOR CATALOG 100-F

Describes South Bend "
Quick Change and
Toolroom Lathes with
9't0 16" swings; Pre-
cision Turret Lathes
with 2’/ and 1" collet
capacities. Also at-
tachments and tools.

Building Better Lathes Since 1906

SOUTH BEND LATHE WORKS

D | 458 EAST MADISON STREET
T SOUTH BEND 22, IND.

SOUTH BEND LATHES
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SATURN 3-inch TELtoue. -

A fine precision refractor designed for am-
ateur use, for schools, resorts, and homes.

2526 GROVE ST.

BERKELEY, CALIF.

MAGIC ELECTRIC WELDER

110 volt AC-DC; welds, brazes, solders, cuts
all metals; easy to use; full directions. Com-
plete with power unit, flame and metallic arc
attachments, carbons, fluxes, rods, mask. Used
by the Navy. For professional or hobbyist.

Only $19.95.
MAGIC WELDER MFG. CO.
239 Canal St.  Dept. PA-5 New York City

vhe BREATH L IFE

The soul of the universe is in
the air you breath! Learn of
the unsuspected power that exists
in every simple breath. Write
today to: Scribe K.K.Y.

95¢ ROSICRUCIANS
(AMORC)

San Jose « California

WITH VEEDER-ROOT COUNTING DEVICES
VEEDER-ROOT INC. "53¢ ?

INVENTORS

Learn how to protect your invention. The
patent laws were enacted for the benefit of
the inventor to give him protection for the
features of his invention which are patentable,

The United States Patent Office advises the
inventor toengagea competent, registered patent
attorney to represent him. We offer the inventor
experienced, conscientious counsel and prompt,
confidential service,

A specially prepared booklet containing de-
tailed information on patent protection and pro-
cedure with “Record of Invention’” form will be
forwarded upon request —without obligation.

CLARENCE A. O’BRIEN
& HARVEY B. JACOBSON

Registered Patent Attorneys
75-D District National Building
Washington 5, D. C.

Please send me booklet containing information re-
garding patent protection and procedure with ‘‘Record
of Invention’ form. This request does not obligate me.

CURRENT BULLETIN

BRIEFS

Conducted by K. M. CANAVAN

(The Editor will appreciate ‘it
if you will mention Scientific
American when writing for any
of the publications listed below.)

A NEw INDUSTRIAL CATALOG SERVICE FOR

SoutH AMERICA is an eight-page
booklet describing a new catalog serv-
ice which will keep information on the
products of American manufacturers
accessible, at all times, in the offices of
potential customers in ten South Ameri-
can countries. Classifications will in-
clude: extractive industries, such as
mining, oil, and lumber; manufacturing
industries, both mechanical and proc-
ess; service industries, such as power
and transportation; and engineering
firms, designers, and consultants.
Sweet’s Catalog Service, 119 West 40th
Street, New York 18, New York—
Gratis.

EnTOMOLOGY is a 12-page 1947 catalog
* of supply services for secondary
school teachers, students, and collectors.
It describes equipment for collecting,
mounting, and displaying insect speci-
mens. Books and manuals on ento-
mology, from beginners’ guides to pub-
lications on special phases of the sub-
ject, are briefly reviewed. Request
Catalog No. 479. Ward’s Natural Science
Establishment, Box 24, Beechwood Sta-
tion, Rochester 9, New York.—Gratis.

THE Grass LINING is a periodical pub-

lished as a service to the dairy, food,
beverage, and chemical process indus-
tries. In each issue it covers various
phases of the application of glass to
industrial processes, with emphasis on
chemical and physical durability, struc-
tural advantages, and sanitary aspects
of glass-lined tanks and other glass
equipment. The Pfaudler Company,
Rochester 4, New York.—Request this
periodical on your business letterhead.

LearNING To WELD. Written for anyone

interested in making a start in arc
welding, this 32-page illustrated book-
let covers: protective clothing and
equipment; striking the arc; various
welding positions; types of welds; fit-
up of parts; procedures for various
welds including fillets in horizontal,
flat, vertical, and overhead positions,
butt welds, lap welds, corner and edge
welds; welding cast iron; hard surfac-
ing. The Lincoln Electric Company,
Cleveland 1, Ohio.—25 cents in the
U. S. A.

Horn ConsTrRUCTION DAaTa AND HanD

Book is a 96-page pocket-sized
booklet packed with data of value to
anyone interested in construction work
involving building materials of any
kind. Some of the subjects covered in-
clude caulking and glazing compounds,
floor materials, paints and other sur-
face coatings, roofing products, water-
proofing processes, and so on. A num-

AMAZING NEW
Pocket or RADIO!

Purse Size
SMALL AS A PACK OF
CIGARETTES! Weighs
only a few ounces—Beau-
tiful black chrome plastic
case. Uses new crystal
diode. Hi-Q-slide dial. No
tubes, batteries or electric
“plug-ins’’ required! Re-
ceives local broadcasts and

Guaranteed to Play

when used according to
with each radio! You

sent

instructions I
can use it at home, in many offices, hotels,

cabins, in bed etc.—lots of fun—real en-

tertainment!
SEND ONLY $1.00 (iashy mioney
s order, check) and
pay postman $2.99 plus delivery fees on ar-
rival or send $3.99 for postpaid delivery.
Complete as shown ready to play with self
contained personal phone. For gifts—children
will love it—grownups too! An exceptional
value—order yours and enjoy the many good
radio programs coming! Don’t be without
your Pa-Kette Radio another day! (All
foreign orders $5.00 U.S. cash.)

PA-KETTE ELECTRIC COMPANY
Dept. SF-4 Kearney, Nebraska

For Scientific & Technical Books
Try our Book Department
SCIENTIFIC AMERICAN

THE BINARY SLIDE RULE

equals a 20 Inch
Straight Slide Rule in
precision, Has C, CI,
, K, Log, LL1, LL2,
LL3, LL4, Binary, Add
and Subtract Scales.
Gives Trig. Functions
from 0 to 90 degrees
and reads to 1 Minute.
The Engine - divided
Scales are on white
enameled metal. Per-
manently accurate. Dia.
814”. Large figures and

. ?raduatlons __eliminate
eyestrain. Exceptional value and utility. Price,
with Case and Instructions, $7.25. Circulars free.
Your money back if you are not entirely satisfied.

Gilson Slide Rule Co., Stuart, Fla.

Slide Rule Makers since 1915,

Yes, it is safe to say that perhaps 8 out of 10
families in your neighborhood read at least
two or three popular magazines.

This magazine plans to establish in
every community a service for handling NEW
ONE YEAR subscriptions for SCIENTIFIC
AMERICAN. This service, operated independ-
ently by a reliable resident, will include also
the handling of new and renewal subscrip-
tions for all other publications. It will be

welcomed by magazine readers as a depend-
able local source through which they may
btain their

Perhaps you can qualify for one of these
appointments. A neighborhood magazine
subscription service need not interfere with
any full-time work youv are engaged in,
although many have developed into profit-
able full-time enterprises.

You can obtain full particulars without
cost or obligation by writing to

INDEPENDENT AGENCY DIVISION
Room 1201, 250 Park Avenue
New York 17, N.Y.
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ber of weights and measures tables
are supplemented by such information
as figuring quantities of brick, estimat-
ing cement and concrete requirements,
uses and grades of plywood, setting
tile, weight of building materials per
cubic foot, proportions for concrete, and
the like. A. C. Horn Company, 43-37
Tenth Street, Long Island City 1, New
York.—Request this booklet on your
business letterhead.

LamiNaTED Woop RoLLs is a four-page

bulletin which tells how a four-year
production process has been reduced to
three weeks, thus speeding linen and
wall paper manufacture. These new
laminated rollers are made of thin,
hard maple boards, glued with water-
proof adhesives. Timber Engineering
Company, 1319 18th Street, NW., Wash-
ington 6, D. C.—Gratis.

DEHUMIDIFICATION EqQUuPMENT. In 36

pages this bulletin describes several
standard types and sizes of equipment
including Lectrobreathers for prevent-
ing the entrance of moisture into stor-
age tanks and Lectrofilters for removing
oil vapor from compressed air or gases.
Information is, given on how to solve
drying problems. Request Bulletin 105.
Pittsburgh Lectrodryer Corporation,
Box 1766, Pittsburgh 30, Pennsylvania.
—Gratis.

GrIFFIN Hack Saw BLADES AND BaND

Saws. Containing descriptions of the
Griffin line of hack saw blades and
band saws, this 16-page booklet also
gives suggestions for selection and use
of the blades, as well as tables of
standard band-saw blade lengths and
pitch, and speed recommenations for
cutting various metals and materials.
John H. Graham and Company, Inc.,
105 Duane Street, New York 8, New
York.—Gratis.

Macic Wanp WELDING MANUAL is a 24-

page guide of complete, practical in-
structions in welding, brazing, and
soldering. Telling how and when to use
each process, each technique is clearly
defined. Also included is information
on the portable Magic Wand welder.
Patent Specialties, Inc., 4020 Tenth Ave-
nue, New York 34, New York.—Gratis.

MAKING YouR HoME MORE ATTRACTIVE
Wite “PrrrsBurGH” Grass is a 28-
page profusely illustrated booklet which
shows the various ways in which glass
can be effectively used in living rooms,
halls, solariums, dining rooms, kitchens,
bathrooms, and bedrooms. A special
section shows how glass can serve a
functional purpose in house construc-
tion. Pittsburgh Plate Glass Company,
632 Duquesne Way, Pittsburgh 22,
Pennsylvania.—Gratis.

TEMPERING IN “SURFACE” STANDARD

RATED FURNACES is a four-page illus-
trated bulletin outlining different types
of furnaces recommended for temper-
ing of various kinds and shapes of fer-
rous objects. Types of furnaces include
forced convection, oven, and pot. Re-
quest Bulletin SC-133. Surface Combus-
tion Corporation, Technical News Bu-
reau, Toledo 1, Ohio.—Gratis.
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The Editors Recommend

PROCEDURES IN EXPERIMENTAL PHYSICS—
By John Strong, Ph.D. A wealth of useful data
of a practical kind for the constructor, experimenter,
and skilled craftsman. $7.45

HIGH FREQUENCY INDUCTION HEATING —
By Frank W. Curtis. Answers many questions con-
cerning induction heating and its utility in industrial
processes. Thoroughly practical in scope. $3.10

TOOL MAKING — By C. M. Cole. Instructions
for making and using all kinds, from personal tools
to arbor presses, lathes, planers, etc., in different
metals. $4.10

POTTERY PRODUCTION PROCESSES—Edited
By J. J. Svec. For amateur and professional alike,
this compact volume gives specific instructions. Par.
ticular attention is called to troubles most likely to
develop. $2.10

YOUR HAIR AND ITS CARE—By Oscar L.
Levin, M.D., and Howard T. Behrman, M.D.
Scientific facts about hair—how to save and beautify
it, treat infections, and so on. Real facts—not a
““cure-for-baldness’’ screed. $2.10

NORTON’S STAR ATLAS AND TELESCOPIC
HANDBOOK—By Norton and Inglis. New tenth
edition of a standard work, with main charts re-
drawn for epoch of 1950. Standby for amateurs
past the cradle roll. $5.10

PLASTICS — By J. H. DuBois. Third edition,
again revised and enlarged, with two four-color
plates. This is an important book on the whole
general subject of plastics, plus much brand new
material on synthetic rubber, manufacturing processes,
and plastics moldings. $5.10

REVISED LAPIDARY HANDBOOK—By .
Harry Howard. Practical instructions in gemstone
cutting and polishing, for both beginner and the
advanced hobbyist. $3.10

SIMPLIFIED PUNCH AND DIE MAKING — By
Walker and Taylor. Comprehensive reference boek
for tool engineers as well as those just getting
started. Emphasis is on what-to-do and how-to-
do-it, from the simplest to the most complex
dies. #5.10

THE MEANING OF RELATIVITY — By Albert
Einstein. Second edition with added chapter de-
scribing advances since publication of first edition
some 25 years ago. Requires knowledge of advanced
mathematics and physics; not a popular exposition.

$2.10

TECHNIQUE OF GLASS MANIPULATION IN
SCIENTIFIC RESEARCH — By Julius D. Held-
man, Ph.D. Text covers properties of glass, glass-

working eqipment, basic operations, seals (includ-
ing metal-to-glass), and exercises aimed at per-
fecting technique. $3.70

A PRACTICAL COURSE IN HOROLOGY — By
Harold C. Kelly. Definite, outright, practical in-
structions on watch making, repairs, and adjustment.

£2.85

SLIDE RULE SIMPLIFIED — By C. O. Harris.
How to use a slide rule, without any of the mysti-
fication that often surrounds this important tool of
the.engineer. Excellent illustrations make everything
clear. $4.10 including a slide rule; for book alone.

$2.85

Best Sellers

In Science
ELECTRIC MOTOR REPAIR — By Robert
Rosenberg. Practical instructions, with excellent

drawings and text separately bound so that book
can be left open to a certain drawing while fol-
lowing the printed instructions. $5.10

MACHINERY’S HANDBOOK — 13th Edition.
‘“Bible of the mechanical industry.” 1911 pages
of latest standards, data, and information required
daily in shop and drafting room. £6.10

THE EINSTEIN THEORY OF RELATIVITY —
By L. R. and H. G. Lieber. An intermediate book
from which engineers and the like can get close
to an understanding of relativity. Partly in lan-
guage but largely in mathematics of college grade,
mainly calculus. $3.10

ATOMIC ARTILLERY AND THE ATOMIC
BOMB — By John Kellock Robertson. Standard
best seller for years, describing electrons, protons,
positrons, photons, cosmic rays and the manufac-
ture of artificial radioactivity—now with a chapter
added on the bomb and the difficulties of its pro-
duction. $2.60

FINISHING METAL PRODUCTS — By Simonds
and Bregman. Siress is directed toward commer-
cial aspects of product finishing from the stand-

point of sales, costs, and product function. Specitic
guidance for those faced with selecting finishing
methods, materials, and equipment. $4.10

PRINCIPLES OF PHYSICS, VOL. III—OPTICS
= By Francis Weston Sears. One of the most
modern works on physical optics available today.
At college level, it covers the subject with emphasis
on physical principles rather than practical appli-
cations. $5.10

1F YOU MUST GAMBLE—By Maurice Lenihan.
Statistical safety, as practiced by insurance com-
panies, applied to bridge, dice, roulette, horses,
and so on. No guarantee of successful ‘‘systems,’” but
sound advice lightly handled. $2.10

EXPERIMENTAL PLASTICS AND SYNTHETIC
RESINS—By G. F. D’Alelio. Explicit directions
for making most of the well-known plastics and
resins, using a minimum of laboratory equipment.
Many of the processes can be translated directly
into industrial applications. $3.10

FUNDAMENTALS OF OPTICAL ENGINEERING
== By Donald H. Jacobs. This work starts out
at the very beginning, is mainly non-mathemati-
cal, and is probably the best suited of all exist-
ing books as an introduction to optical design.
Author is a physicist at Bureau of Standards. $5.60

WITH THE WATCHMAKER AT THE BENCH —
By Donald DeCarle. Simple, practical, straight-
forward instructions on the repair of timepieces,
with direct implications to the manufacture and
repair of delicate instruments of all kinds. $3.10

THE PROLONGATION OF LIFE—By Dr.
Al d A. Bog lets. Competent evaluation
of present knowledge of the mysteries of human
aging, including full discussion of ACS—anti-retic-
ular cytotoxic serum. $1.60

FEATURES OF THE MOON — By J. E. Spurr.
New volume that includes all of the former ‘The
Imbrium Plain Region of the Moon,” plus an ex-
tended study of the whole Moon. 453 large pages,
14 Mt. Wilson photographs, 95 drawings. $5.10

(The above prices are postpaid in the United States. Add, on foreign orders, 25¢ for

postage on each book, except as noted.

All prices subject to change without

notice. Books listed are offered for retail sale only, not to the trade.)
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INVENTORS

PATENT LAws ENCOURAGE the de-
velopment of inventions. The Rules of
Practice of the U.S. Patent Office ad-
vises—unless an inventor is familiar
with such matters—that he employ a
competent registered attorney, as the
value of patents depends largely upon
the skilful preparation of the speci-
fications and claims. Write for fur-
ther particulars as to patent protec-
tion and procedure and “Invention
Record” form at once. No obligation.
McMORROW, BERMAN & DAVIDSON
Registered Patent Attorneys
175-X Victor Building, Wash. 1, D. C.

—ARMY AUCTION BARGAINS—

Cadet cart, box, black ........... $ .30 each
Antique oil cp ....... ... 25
Krag rear sight, new ............. 1.00 *
Shot gun nipples ................. 25
Army jack screw, 22" closed ...... 175
Revolver holster, black, cal. 38 .... .45 “
Mauser ‘98 book .............. ... 45
Angular bayonet, cal. 45 ......... 90
Lead ladle, 62" bowl ........... 1.80 *
Flint pistol barrel, 6" rusty ....... 35
Flints, assorted .............. .. 12 for $1.00
Assorted screwdrivers ............ 12 for 1.00

Prices do not include postage.

Articles shown in special circular for 3c stamp.
1945 catalog, 308 pages, over 2,000 illustrations
of guns, pistols, sabers, helmets, medals, but-
tons, etc., mailed in U. S. for one dollar.

FRANCIS BANNERMAN SONS
501 Broadway, New York 12, N. Y.

THE HENRY SYSTEM
Of Finger Print
Classification
and
Identification

is now in use by most
of the Police Departments in the
United States. It is also the system
which applicants for many Civil
Service positions must master before
they can successfully fill all require-
ments.
The only book based on the Henry
System is Frederick Kuhne’s

“THE FINGER PRINT
INSTRUCTOR”

In this 182-page book, written by a
noted finger print expert who was
for many years in the Bureau of
Criminal Investigation, New York
Police Department, will be found
complete instructions on every phase
of the work from taking the prints
to final identification. Numerous
photographs and reproductions of
prints make all details clear.

Used by many governmental and
industrial personnel departments

and by the F.B.I.
$4.25 postpaid (Domestic)
$4.60 postpaid (Foreign)

Order from SCIENTIFIC AMERICAN
24 West 40th Street, New York 18, N, Y.
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Our Book Corner

THE BOOK DEPARTMENT of Scientific American is conducted, with the co-
operation of the Editors, to make available for you a comprehensive book
service. Each month the Editors select and review in these columns new books
in a wide range of scientific and technical fields. In addition, they are ready
at all times to advise you regarding the best available books on any subject.
You are invited to use this service freely. Tell our Book Department what
kind of books you want, and you will be furnished with the names of available
books, including prices. When inquiring about books, please be specific;
remember that we can be of the greatest help only when you tell us just what
you are looking for. Books listed in these columns may be ordered from our
Book Department. Add 25 cents per book for mailing outside U. S. All re-
mittances are to be made in U. S. funds. Prices given are subject to change

without notice.

TO MAKE CERTAIN that books ordered by or for men in the Army, located in
the United States, or men in the Navy, Marines, or Coast Guard, located any-
where, will be delivered, insurance fees should be sent with orders, as follows:
To $5 in value, 3¢ additional; from $5 to $25, 10¢; from $25 to $50, 15¢.

INDUCTION HEATING

By Osborn, Brace, Johnson, Cable,
and Eagan

IVE educational lectures on various

aspects of high-frequency heating
are here collected in a highly practical
and informative text. The lectures
cover principles and theory, circuits
and frequency generation, practical ap-
plications of motor-generator and high-
frequency induction heating, and a
comparison of induction heating with
other methods of heat treatment. Each
author has delved deeply into his par-
ticular phase of the subject and has
come up with a vast array of workable,
proved data. The illustrations are
especially appropriate; they present a
vivid view of methods and end re-
sults. (172 pages, 6 by 9 inches.)—
$3.10 postpaid.—A.P.P.

THE PROBLEM OF FERTILITY
Edited by Earl T. Engle

FERTILITY in animals, including Homo,
is being studied in parallel and con-
verging ways by Dbiologists, veter-
inarians, and physicians, to mine out
basics. This book contains 16 papers by
investigators in this field. It would be
of interest to students of the subjects
named and probably not to readers
seeking direct aid applicable to pos-
sible problems of their own infertility.
(254 pages, 5% by 8l inches, 3 illustra-
tions.) —$3.85 postpaid.—A.G.I.

THE OFFICIAL PICTORIAL
HISTORYOF THEAAF

By the Historical Office of the Army
Air Forces

FOLLOWING the development of Ameri-
ca’s’ military air power from the ob-
servation balloons used during the
Civil War for artillery spotting to the
B-29s and jet fighters, this book
chronicles pictorially every step in the
evolution of what is now the Army Air
Force. Divided into six parts, it deals
successively with (1) 19th Century

Because of increased production costs
of books, publishers’ retail prices to-
day are subject to constant change. It
may be necessary, therefore, for our
Book Department to advise book pur-
chasers of increased costs, even when
orders sent are based on current quo-
tations.

The Editor

SCIENTIFIC AMERICAN -

lighter-than-air craft; (2) Develop-
ment prior to World War I; (3) Aerial
history of World War I, (4) The Air
Corps in the between-wars period;
(5) Aerial History of World War II;
(6) Technical developments covering
the entire history of American military
aircraft. Of special interest is the fifth
section, which deals in detail with the
operational history of each of the
American air forces during World War
II. The book contains over 600 excel-
lent photographs and drawings; every
type of aircraft ever purchased for
American military use is pictured here.
(213 pages, 8 by 11 inches.)—$10.10
postpaid.—N.H.U.

CHEMICAL SPECIALTIES

A Symposium compiled by

H. Bennett

HE PREFACE of this book sets forth

in its first paragraph the tremen-
dous scope its contents are intended to
cover: “Invaluable assistance to all
those who intend to prepare their own
chemical specialties and to build up a
successful chemical specialty business.
It will teach the rudiments of chem-
istry to the business man and give the
necessary business information to the
chemist.” That is a rather pretentious
program for a book of any kind and it
is scarcely significant that this one
fails to live fully up to that hope. Ac-
tually the book assembles a great deal
of valuable information on its subject.
While it can hardly be expected to
teach the businessman chemistry, it
provides a great many formulas for
making a variety of those materials
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embraced within the broad term
“chemical specialties.” It also describes
methods of mixing ingredients and
packaging the various products. On the
business side, it brings together in-
formation from a variety of sources
that should be useful to anyone en-
gaged in a business of this kind. An
appendix gives sources of many of the
materials specified in the formulary
section. Undoubtedly the book will be
valuable to many people in the field
of chemical specialties. (826 pages, 5l
by 8% inches, illustrated.) —$12.70 post-
paid—D.H.K.

DROUGHT—
I1ts Causes And Effects

By Ivan Ray Tannehill

w RITTEN mainly for meteorologists—

not true popular writing—this book
by a widely known Weather Bureau
chief is a study of an economic prob-
lem which is not yet solved. Our
droughts result from changes in the
Pacific. This we cannot now hope to
alter but the aim is to learn all the
causes well enough to permit predic-
tion, an aim not yet attained. Under-
standing the complete puzzle is the
present approach. Non-meterorologists
who will expect to study and not easily
romp through this book should be able
to examine its argument and the in-
teresting discussions surrounding the
main one. (264 pages, 5% by 734 inches,
118  illustrations.)—$3.10 postpaid.—
AGI

THE BOOK OF HOUSES

By John P. Dean and Simon Breines

ANYONE planning to build a home in
the $5000 to $10,000 price range will
find much food for thought in this prac-
tical guide which covers briefly but
rather completely the basic factors to
be considered in home construction. It
also deals with financing costs, legal
details, safety factors, and so on. The
150 photographs and 100 floor plans,
plus a number of other illustrations
showing desirable and undesirable
orientations of the house on the lot,
should make this a book of wide appeal.
A short chapter gives a nod to pre-
fabrication. (144 pages, 8 by 11 inches.)
—$2.10 postpaid.—A.P.P.

FOREST SOILS
By Lutz and Chandier

EXTBOOK on fundamentals of soil

science particularly with regard to
forestry, designed for use in colleges
and universities. Authors are respective-
ly professor of forestry at Yale and
professor of forest soils at Cornell. (514
pages, 5% by 8% inches, 52 illustra-
tions.) —$5.35 postpaid.—A.G.I.

INORGANIC CHEMISTRY
"W. Norton Jones, Jr.

THE METHOD used here to present a
first year college chemistry course
to students who have not necessarily
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studied high-school chemistry is based
on the premise that the facts of chem-
istry are more readily grasped when
offered in the light of theory, and that
retention and deduction of facts re-
lating to the elements is greatly im-
proved when constant reference is
made to modern concepts of electronic
structure and to the periodic relation-
ships of the elements. Thus, atomic
structure of elements and their periodic
classification are presented early, and
are constantly referred to throughout
the text. Historical background, which
might tend to cause confusion, in a
short chemistry course, is -held to a
minimum, and the material, instead
of following the meandering course of
chemical history, is carefully organized
in logical order. (817 pages plus 49
pages of problems and questions, 6%
by 9% inches, illustrated.) —$4.35 post-
paid—N.H.U.

BUTALASTIC POLYMERS:
THEIR PREPARATION AND
APPLICATION

By Frederick Marchionna

EING a “treatise on synthetic rub-

bers,” this book does an important
job in collecting a vast amount of in-
formation about a new industry. The
three sections discuss the natural divi-
sions of the industry: the monomers
and their production and properties;
the polymerization processes by which
these simple substances are converted
into elastomers; and the fabrication
and processing of the polymers so pro-
duced into commercial goods. In addi-
tion to the text itself the copious
bibliographies given at the ends of the
several chapters will prove especially
useful to anyone interested in this
field, whatever may be his point of
view. (645 pages, 6 by 9 inches.)—
$8.60 postpaid.—D.H.K.

MAN'S FIGHT TO FLY
By John P. V. Heinmuller

ONG associated with aircraft instru-

ments, the author has timed many
famous flights for the Fedezation Aero-
nautique Internationale. His book shows
the benefit of this first hand knowledge.
It gives excellent accounts of the most
famous world-record flights and con-
tains a fine chronology and a good in-
dex. An indispensable work of refer-
ence to anyone interested in the ro-
mantic histdry of aviation. (Revised

edition, 370 pages, hundreds of illus- |

trations and photographs.) —$2.60 post-
paid.—A.K.

THE PRODUCTION AND
PROPERTIES OF PLASTICS

By S. Leon Kaye

DETAILED and thorough is this techni-
cal treatment of the chemistry,
properties, design, and production of
plastics. But despite the studious han-
dling of the text the author has man-
aged to explain so completely the tech-
nical terms used that the result is a
reference work which will find wide

Easy to Plate CHROMIUM
GOLD, SILVER, NICKEL, COPPER
.« « For Pleasure and Profit!

It you have a workshop—at home
or In business—you need this new
‘Warner Electroplater. At the stroke
of an electrified brush, you can
electroplate models and projects—
you can replate worn articles, faq-
cets, tools, fixtures, silverware, ete.
with _a durable, sparkling coat of
metal . . . Gold, Silver, Chromium,
Nickel, Copperor Cadmium.Method
is easy, simple, quick. Everything
furnished—equipment complete,
ready for use. By doing a bit of work
Jor others, your machine can pay for
tself within a week. So make your
shop complete by getting a Warner
Electroplater right away. Send to-
day for FREE SAMPLE and illus-
trated literature. ACT AT ONCE!
® HOME SHOPS WARNER ELECTRIC CO., DEPT.M-9

® SALVAGE #ARTS 1512 Jarvis Avenue, Chicago 26, .

FREE Defails & Sample!

¥ WARNER ELECTRIC C0., 1512 Jarvis Ave.,Chicago 26,Dept. M -9
1 Gentlemen: Send Free Sample and Details to:

1 Name
1 Adadress.

fcuy_ . Zone State.
Fam S S SR S D SR SR SR S Gn SD SR SR &R SN S

)
b4
For
o MODEL MAKERS

® MAINTENANCE
& HOBBY SHOPS

P27,

CHANITE SELF-WELDING FLUX

REPAIRS «all ELECTRIC HEATING ELEMENTS
So simple anyone can make repairs in your
broken or burnt-out electrical appliances —
irons, toasters, stoves & etc. Guaranteed
nothing like it. From our mines to your
appliances. $1.00 per package. $7.50 per

doz. Stick form 25¢. $2.00 per doz.

CHANITE SALES COMPANY
914 South Main Fort Worth 4, Texas

d
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from 35¢ a single issue to 50¢. We have kept the
same low price for 26 years. Now we must raise
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standard of service to you — but to meet rapidly
mounting costs of paper, printing, engraving, and
other details of publishing.
Each month, through our pages, a lot of ideas knock
at your door. In Scientific American you are effi-
ciently informed with profit to yourself and to your
business. Articles show what others are doing to solve
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use by anyone connected with the
plastics industry itself or any industry
in which plastics materials might be
used. In every respect the information
presented goes far beyond the ele-
mentary stage and gives specific details
wherever needed. Coverage is complete
from the early developments of plas-
tics through discussions of various plas-
tics materials to molding and laminating
processes. A detailed chapter is de-
voted to the compilation of data in
connection with the production of a
finished plastics article. This is the most
complete book of its type yet to come
to this reviewer’s attention. (612 pages,
well illustrated, 6 by 9 inches, appen-
dices giving trade names, a glossary,
and a selected bibliography.)—$5.10
postpaid.—A.P.P.

ROCKETS AND SPACE TRAVEL

By Willy Ley

UBTITLED “The Future of Flight Be-

yond the Stratosphere,” this new
edition of Willy Ley’s famous work,
“Rockets,” is a record of man’s attempts
to gain access to outer space, with a
discussion of what problems must be
overcome before he can reach his goal.
Among the additions to the text is a
chapter on the famous experiments at
Peenemuende, where the V-2 was de-
veloped. The appendices also have been
amplified, with new data added on
rocket aircraft and the much-discussed
rocket mail. (374 pages, 6 by 8% inches,
illustrated.) —$3.85 postpaid.—N.H.U.

HIGHER SURVEYING

By Breed and Hosmer

COVERAGE: Triangulation; astronomical
observations; precise, trigenome-
tric, and barometric leveling; stadia;
plane table; relation of geology to
topography; ground, aerial, and stereo
photogrammetry (photographic sur-
veying from ground or air, 154 pages
of this); hydrographic surveying;
stream gaging; construction and finish-
ing maps. Authors are professors at
M.IT. (674 pages, 4% by 7 inches, 245
figures.) —$4.60 postpaid.—A.G.I.

PORTLAND CEMENT
TECHNOLOGY

By J. C. Witt

BASED upon years of experience in
many phases of cement technology,
the present volume covers the whole
subject from the selection and propor-
tioning of raw materials through the
actual manufacture of the cement it-
self, to storing and shipping. It also
deals with plant design, experimental
engineering, analyses and tests, and
concrete materials and their propor-
tions. This is an eminently practical
text and reference book, written for
both technical and non-technical con-
sumption by anyone who has occasion
to acquire information on any phase
of cement manufacture and use. (518
pages, 6 by 9 inches, 37 illustrations, 52
tables, and an excellent bibliography.)
—$10.10 postpaid.—A.P.P.
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Telescoptics

A Monthly Department for the Amateur Telescope Maker

Conducted by ALBERT G. INGALLS

Editor of the Scientific American books ““Amateur 'I'oluego. Making”’
and ““Amateur Telescope Making—Advanced’

VERAGING once a year someone asks
A this department why telescope mir-
rors have to be so thick, and now comes
an inquirer who reasons that if mirrors
were thinner they would have just that
much less weight to support and there-
fore wouldn’t sag any more than thicker
ones, also would adapt themselves to
temperature changes more quickly.

This sent us to a remembered file of
papers centaining an article in the
Journal of the Royal Astronomical So-
ciety of Canada, July-August 1935,
in which Harold C. King, Calgary, Al-
berta, similarly contested the statement
in “A.T.M.,” page 75, that mirror disks
should have thicknesses not less than
one eighth of their diameters, one
sixth still better, and which was never
rebutted. “Some dicta,” he stated, “are
proved to be wrong by their supposed
explanations. If there is anything il-
logical in the explanation there is prob-
ably something wrong with the whole
proposition. Consider, for example, the
dictum that the mirror of a reflecting
telescope must be made of glass which
has a thickness of at least one eighth
of its diameter, and is said to be better
still if it is as thick as one sixth of its
diameter. . . The reason given for this
thickness, in the book ‘Amateur Tele-
scope Making,’ is that if the mirror is
made of glass having a less thickness in
proportion to diameter than one eighth,
it will not keep its figure. That is, it will
warp, the reason for the warping being
that ‘it will bend of its own weight’
Even supposing it to be true that thin
mirrors are found to warp,” he then
continued, “the explanation that this is
caused by its own weight is illogical on
the face of it. It should be obvious that
if the mirror is thin there is therefore
less weight to warp it.”

And so he made a thin mirror, 15"
by 9%”, or a ratio of 1:19, and it gave
excellent star images and suffered not
the slightest change in figure—which
does not, however, prove anything.

If the premise on which the above-
described argument is based is sound

Figure 1: Grinding thin mirror
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logic, then we may continue on past
the 1:19 ratio. If it is good for 1:19 why
isn’t it good for 1:29 or 1:39? Or 1:99?
Why stop even there? Why not toss
out the glass altogether and let the
aluminum coating stand up alone? In
this series of stages has any new prin-
ciple entered in at any point? We see
none.

This, therefore, is disproof by re-

Figure 2: Channeled tool

ductio ad absurdum, but just why does
the thick mirror stand up and the thin
one, weighing proportionately less, fall
down? For answer, we need only look
at an engineering treatise, in the sec-
tion on strength of materials. Consider
the mirror in two extreme positions—
first, flat on its back, then on edge.
Taking the first case, a cross-section
of the mirror has its analog in a com-
mon floor beam having uniform load-
ing, in this case the weight of the mir-
ror disk itself. Various factors enter in
and the analysis could be made com-
plicated but there is no need of it. No
need, either, to cite a flock of formulas.
In Trautwine’s “Engineer’s Pocketbook”

. is the simple statement of principle that

the strengths of beams having similar
cross-sections are inversely propor-
tional to their spans and directly pro-
portional to their breadths and to the
squares of their depths.

Now take the alternative case of the
mirror when tipped up on edge. It
is now a column and here the general
relation involved is a proportion be-
tween the square of the height and the
square of the width. Again the square.

This, then, is the plain answer—in
principle, for circumstances sometimes
will modify it in specific cases.

How, then, did the Calgary critic’s
1:19 mirror get by? Probably because
the 1: 6 or even the 1: 8 ratio contains a
very large, healthy factor of safety
and, many think, wisely so, just as is
the case in most engineering structures
wherever such is possible. And his
1:19 luckily lay within it—in this par-
ticular instance. It might always, or
even often. Maybe three out of four,
or even nine out of ten, mirrors would
get by with a ratio of, say, 1:12. Maybe
thereafter the tides would set in strong-
ly against luck. These figures are based
on no definite experimental data and
are simply guesses.
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INFRA-RED [
FILTERS

Complete in
mounts, ready to
snap on the ob-
jective of any ; A e

standard 7 x 50 " "

Pa

or 6 x 30 bin- o
ocular. Photo #88. Extremely interesting photo-

graphic possibilities. All light operated electronic

relay problems can be solved with this filter. Make
gour own ‘‘Sniperscope’’ from filters originally made
by government for this purpose. Very flnest optical
glass, mounted as shown. Set $1.00

VERTICAL TRAVEL RACK AND

PINION MOUNTING

Arm can be locked at any part of 13
inch vertical travel. Originally used on
e Air  Corps photo map-
per, this precision built
| mechanism makes won-
e _;;i derful  focusing mount
- e for enlarger or copying
camera. Useful also for focusing mag-
nifler or low power microscope or tele-
scope. With clamp base $13. Footed
base $15.

coMPASS . o~ |
AND | j

ALIDADE L.

Made by A. Lietz of San Francisco for hunters.
englneers and surveyors for leveling, laying out
land, mapping, ship and shore use. $16.00

. | PRISMATIC
| COMPASS
3riltiant card
| pivoted on
i sapphire jew-

. el bearing in
bronze housing. Magnifying prism for aligning com-
pass card and line-of-sight index for accurate bear-
ings. Complete in leather case. Each $5.00

Solid bronze six power tank
periscope—was made for use
in fast moving vehicles to sight distant objects;
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The 1:19 that got by was probably
pretty close to the edge of the Ccliff.
It is fun to live dangerously. There-
fore, try ’em as thin as you like—at

REFLECTING TELESCOPE KITS
OUR SPECIALTY

PARABOLIC PYREX MIRRORS made to Order,
correctly figured, polished, and parabolized. Precise

ASTRONOMICAL

TELESCOPES

& SUPPLIES

Drives
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Telescopes Kits
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Tubes
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ASTRO TELESCOPE COMPANY
P. O. Box 1365 — Glendale 5, Calif.
Display Room — Erb & Gray
854 S. Figueroa St.—Los Angeles, Calif.
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Instruments Designed to
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BRANDON SCIENTIFIC DEVELOPMENT

A New York Corporation
P. O. Box 85 Malverne, New York .

STAR
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Something new under the Stars;
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1o Beginners, Students, Ama-
teur Astronomers, Scouts, Sur-
veyors, Teochers. Constructed
of plastics; 7 in. high.

Price $7250
F.O.B. Philadelphia, Pa.

W. H. REDDING

DEPT. C11 » 5105 NEWHALL ST. - PHILA. 44, PAJ.

REVERSIBLE GEARED MOTOR
3L x 1%

Operates on Flashlight batteries, speed de-
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your risk. But glass is cheaper than
sweat and tears.

Commenting on the above comments,
which were shown to him, R. W. Porter
mentioned an experiment described in
Comtes rendus, Vol. 186 (1928) page
311, by Professor André Couder of the
Paris Observatory, a co-author of that
excellent work “Lunettes et Téle-
scopes,” (“Refractors and Reflectors”),
by Danjon et Couder, published 1935.
“He took a Pyrex dish,” Porter writes,
“which was 7%” in diameter and about
2” high, with walls only %" thick, and
parabolized the bottom of the dish. He
then took it from a warm room out
into the cold night and inserted it in his
Newtonian telescope, and could see no
change in definition with temperature
change of 36° F. This,” Porter adds,
“would be a good stunt for the amateurs
to try out. A bar, if supported at its
ends, sags twice as much as if the ends
were clamped to some rigid body and
that condition obtains in the experi-
ment just described.” Maybe because
of this last this was not an extreme
kind of experiment.

The 200” mirror has a thickness of
24”, hence its ratio is approximately
1:8. Even then, it has an elaborate
flotation system. Yet, from the single
point of view of rapid temperature
equalization, the 200” has a thickness-
diameter ratio of 1:40! Its face is only
5” thick and no part of the honeycomb
rib structure that supports that face
(and is cast integral with it) is farther
than 21" from the surrounding air.
This is a true triumph.

AFTER the above was prepared, the
following cognate discussion of a
mirror of thin ratio, 1:13.8, came from
C. S. Walton, 5975 W. 44th Ave., Wheat-
ridge, Colorado, (one of the former
Roof Prism Gang of wartime ATMs;
he, with neighbor Anton Bohm, made
500 prisms of two-second roof-angle
tolerance).

“In June, 1941,” he says, “Anton
Bohm and the writer got the idea of
trying to make a large mirror of glass
much thinner than is wusually pre-
scribed. We got a piece of 114" plate
glass, cut out a 17Y” disk with a bis-
cuit cutter and completed a mirror
which is at last mounted. In the in-
tervening years after final figuring
numerous Foucault, zonal, and Ronchi
tests were made and no change from
the original figure was detected. Now
mounted, the mirror has good defini-
tion and no noticeable astigmatism.”

Walton continues: “Mr. R. E. Glover,
supplied some mathematical data and
remarks on thin-mirror practicability.
‘If this disk, he stated, ‘were supported
in a horizontal plane by a rim under
the outer edge, its own weight of 23.3
pounds would deflect the center of
the disk 0.000,025,3” downward. It is
estimated that, if the disk were pressed
against the polishing lap with a force
of 20 pounds, transmitted to it through
a handle 4” in diameter such as was
used (Figure 1), the deflection would
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be 0.000,023,4”, based on the assumption
that the pressures were applied uni-
formly by handle and lap. Both of
these deflexions are large enough to
have an effect on the corrections, since
they equal about one fifth of the modi-
fication necessary to parabolize the mir-
ror. They are small enough so that,
with care in the design of the mirror
support and, before that, of the polish-
ing handle, they should permit a disk
of these dimensions to be used success-
fully’

“The handle we therefore devised,”
Walton continues, “adhered to the mir-
ror at six points located on the 70 per-
cent zone—that is, at two pitched on
points on each of the three pieces
shown in Figure 1. The mirror was
worked face down and the illustration
shows it on its lap atop an oil drum.

“Tony Bohm and I were after quick
results so he did the roughing out with
his sandblasting equipment [Runs a
gravestone works.—Adv.—Ed.] and
then an old coarse-grit Carbo wheel
used on its side by hand, with plenty
of Carbo grains, brought it to rough
curvature in a hurry.

“We made a concrete tool having
approximate curvature and stuck glass
facets on it with pitch. It turned out
to be a fast cutter and did not seize
easily in the fine-grinding stage. Clif-
ford Crowe chauffered the mirror
around on the lap for about 23 hours
and I took a dozen spells of about three
minutes each at figuring, mostly with a
small polisher, as the big mirror did
not respond to overhang strokes for
parabolization.

“The mirror is mounted in a hex-
agonal, %" plywood tube, on a 27-
point flotation system very closely fol-
lowing Hindle’s chapter in ‘A.T.M.’ It
is rather critical on focus, being f£/5,
and images deteriorate rapidly toward
the edge of the field, but the drive
holds objects in the center and thus
this deterioration is of little incon-
venience. We are inclined to think the
wooden tube is better than other kinds
we have used, from the point of view
of image steadiness.

“For any such telescope I strongly
recommend designing the tube saddle
so that the tube, or else the whole up-
per end of the tube, will rotate, a meth-
od that pays out richly in comfort of
observing at the eyepiece, which may
thus at all times be used in a hori-
zontal position.”

ALTON mentioned the fact that his
tool, built of a mosaic of plate glass
pieces stuck to a background, did not
easily seize to the mirror. This is an
example of the “broken” type of tool
described by Ferson in the chapter on
“Prisms, Flats, Mirrors,” in printings of
“A.T.M.A.” issued since June 1944,
Figure 2 shows a tool facetted by sand-
blasting after a couple of stages of
coarse grinding. This, Walton writes, is
the tool he used in making a Schmidt.
He points out that this tool, and the
mirror also, shows considerable trans-
parency because fine grinding could
be carried on as far as desired without
fear of seizing, thanks to the breaks.
While the broken type of tool is not

~
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charts, Gl for makers,
page for observers, and celestial photos.
Star charts for N. and S. Hemispheres.
$3.00 a year, domestic; $3.50 in Canada
and Pan-American Union; $4.00 foreign.
Single copy, 30 cents. Sample on request.

SKY PUBLISHING CORPORATION
Harvard Observatory, Cambridge 38, Mass.

Quality materials of the RIGHT kind.
6” Kit:—Glass, abrasives, pitch rouge &and
instructions .00
HOBBYGRAF —INFORMAT ION — INSPECTION
Hobbs&grax 15-Diagonals and Supports . . . 30¢

er you the benefit of our 26 years of
experience at this hobby. Free price list.

John M. Pierce, 11 Harvard St., Springfield, Vt.

GOMPLETE HIGH GRADE KITS
OUR SPECIALTY

Each kit has two glass discs
(correct thickness), tem
pitch, 8 assorted abrasives
including rouge (fewer may
not give perfect optical sur-
face), instructions, FREE
ALUMINIZED DIAGO-
NAL, etc.

...... $4.00 Pyrex, $3.50
...... 3.50 Pyrex, 7.30
...10.00 Pyrex, 11.50
...... 15.00 Pyrex, 22.00
...... 21.00 Pyrex, 35.00

PRISMS 11/16” $2.50, 12~ $3.15, 2" $1.50

Pyrex speculums made to order. Your mirror
tested free. We do polishing and parabolizing.

ALUMINIZING

A bharder and brighter aluminum coating that is
uniform and produces a lasting and superior re-
Alecting surface. Guaranteed not to peel or blister.

Mirrors for Cameras, Range Finders
and other optical instruments.
Werite for FREE PRICE LIST

THE PRECISION OPTICAL CO.
1001 East 163rd Street, N. Y. 59, N. Y.

When you write to advertisers
® The Editor will appreciate it if
you will mention that you saw
it in
SCIENTIFIC AMERICAN

ALUMINIZING
SURFACE HARDENED COATINGS

Get The Best
6” = $2.50 14” — $14.00
8” = 3.50 16” — 18.00
10”7 =— 5.00 18” == 21.00
121%” = 8.00 20" — 24.00

24" — $30.00

LEROY M. E. CLAUSING
5507-5509 Lincoln Ave. Chicago 25, Il
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new—professionals often use it—Fer-
son, in making many scores of blocks
of prisms cemented in blocks (thus, es-
sentially flats) during the war, greatly
developed its working philosophy. In
“A.T.M.A.” he points out its superiori-
ties, in a clear train of reasoning with
which experience checked fully. Turned
edge had resulted from grinding with
too much water; necessary, however,
to avoid seizing. If now the wets could
be dried up really to refusal of the
work to move further, he found there
would be no turned edge. And if the
tool were channeled, the wets could
be thus dried up—safely without risk
of sticking. As a by-product, the fine
grit cut faster and pits were less
troublesome—the whole story is too
long to develop here in closer detail.

Your scribe has subsequently used a
tool much like the broken one de-
scribed by Walton—glass facets pitched
to an iron disk. It worked fully as de-
scribed by Ferson but scratched badly
—until the edges of all the facets were
chamfered, and thereafter it scratched
not at all. Another tool was given in-
tegral facets by grinding them in with
the edge of a thick piece of copper
against a straightedge clamped on, us-
ing Carbo. Time, ten minutes a channel
(say, 1/16” deep) and it paid fine
dividends: not a seizdure in a shipload.
You could lift the mirror off without
any effort at all, at any time.

EXUENT pencil mark test was the ver-
dict reached in these columns last
January, on evidence that this other-
wise useful test, described in “A.T.M.,”

page 288 (draw pencil marks across the -

fine-ground tool and mirror and.rub the
two together dry), sometimes leaves
scratches or gouges, possibly by mole-
cular, glass-to-glass cohesion and grab-
bing and probably not, as several have
suggested, by grit in the pencil since
the disks are first rubbed clean with
the hand. Such piteous pleas in ex-
tenuation of this Jekyl-and-Hyde ac-
cused were received that the sentence
is suspended. But a warning—“The
above-described test may cause
scratches”—will be inserted in “A.T.M.,”
page 289, line 2, and the suspect watched
further.

Fred B. Ferson, Ferson Optical Co.,
Biloxi, Miss., advises us how the pencil
test is made in his plant without rub-
bing dry disks together. “We merely
lift off the mirror and draw two lines
across its face. Without bothering to
wash it we brush on a little more emery
and grind half a minute or so. On any
zones not in contact the marks will
show through the back of the glass if
clear and, if not, wetting it will make
it so. Incidentally,” Ferson adds, “emery
does not stick mirrors; that fault lies
largely with Carbo.”

OR WORKING 16” mirrors, now becom-

ing the mode, a modified Draper ma-
chine is suggested, sub-diameter tool
on top. An article describing the basics
of stroke length, stroke offset, stroke
de-centering, and the respective effects
on the curve, is in preparation. For the
machine, see Strong’s famous book,
Figure 10.

Printed in the U. S. A. Press of Wilson H. Lee Company, Orange, Connecticut

MIRACULOUS
OPTICAL
GYROSCOPE!

The Famous Mark 18 Gyro-sight . ..
New — Ready to Run —

— For Only _512-_95 !

THIS magnificent precision instrument is a triumnh of
applied Physics: lts breathtaking ingenuity fascinates
every engincer who sees it. IT WORKS! Operate this
inspircd aircraft gunsight that measures and computcs
automatically—see how sheer designing genius made
gcar-trains and amplifiers unneccssary. GYRO UNIT
COMES OUT easily with all wires intact. Rcmove it
and scc how tiny baH-bearing motor's clcver governor
maintains constant specd from 14-22 V. at only 1/10
amp. AC or DC (no 3-phase or 400 ~ swff!) You'll
marvel at the prccision-balanced gyro. its bcautiful
voke and spccial bearings. Demonstraic how GYRO
MAINTAINS FIXED POSITION IN SPACE, and this
onc has a hand figured spinning mirror supporting
a perfcct optical image at full spced! Encrgizing 6
elcctromagnets with DC will show ercction ratc or
computc Icad and dcflections.

Light up thc twin projection systems and sce both
images fusc into onc. One fixed. onc moving and
variablc. dcmonstrate virtual images TWO SUPERB
ACHROMATS in threaded brass cclls, cemented doub-
lcts. 27 dia. U4 e.f.l. tested perfect for telescope
objectives! (Unusual—sec msxrucuons) 3 Precision
first surfacc flats. aluminized. one 214" x 414”. Reflee-
ting glass. sun filter. Two 22v. lamps in door. change-
able if another voltage is dcsired. no rewiring. Two
reticles. glass enclesed. Stainless gears. PLASTIC GEL

CELL DEHYDRATOR with tell-tale colored silica gcl.

Dic-cast aluminum case HERMETICALLY SEALED.
24" cablc. 10 coded wires. Detailed instruction sheets.
Dciachable recoil shock base, 25-Icaf spring. bronze
slidc on PRECISION STAINLESS ground rods. azimuth
clamp, bolted fo wood shipping base. Elcgant padded
cover for complcte unit—brand new, original package.
Cost Navy hundreds of dollars.  What a Buy at
Only $12.95.Scnd check or moncy order. no C.0.D.’s.
Ship. wt. 13 Ibs. Express Collect.

COLUMBO TRADING CO., Inc.
304 Canal Street, New York .13, N. Y.
28 years on Canal S1.—Five Floors.of bargain values,
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20 TYPES ADDED TO
WAA LIST OF
FIXED PRICE TOOLS

New fixed price policy now applies
to a total of 60 important types and
makes of general purpose tools. See
the next 3 pages for details of this
high speed sales program.

Floor Grinders—With
Wheels over 6” Diameter and
Driving Motors Other Than
110 Volt.

Boring Machine—Horizontal,
Precision, Bridge Type,
Single and Double End.
Chucking Machine—Bullard
Mul-au-Matic Vertical,
Multiple Spindle Type.

Chucking Machine—Six
Spindle Automatic,
Horizontal.

Drilling Machines—Deep
Hole, Pratt and Whitney.
Drilling and Tapping
Machine—Multiple Spindle
Automatic.

Drilling Machine—Multiple
Spindle, Fixed Center-Drills,
Natco.

Gear Tooth Grinder—For
Spur Gears, External and
Internal (Formed Wheel
Type Machine).

Gear Tooth Lapper—
External and/or Internal
Gear Tooth Lapping Machine.

Gear Tooth Shaver—Rack or
Rotary Type, External or
Internal Gear Shaver.

Contour Cutter Grinder.
Grinders, Cam and Crank Pin.

Grinders, Miscellaneous—
Spline and Radius Grinders.

Lapping Machines—Flat,
Norton Hydrolap.

Lathes, Production—Between
Centers Automatic, Hori-
zontal Single Spindle.

Slot Milling Machine.
Milling Machine—Spline.

Milling Machine—Bed Type,
Vertical.

Planer—Craven Bros.

Screw Machine—Multiple
Spindle Bar Type Automatic.

Vertical Shapers and
Slotters.

Speed Lathes—All Types
and Sizes.

The following types of tools
were originally repriced on
October 1st. They are listed
again because additional
makes and models have been
put on the mew fixed price
schedule.

Gear Hobber—Horizontal.
Gear Hobber—Vertical, Muir.
Gear Tooth Grinder—
Generating Type, For Spur
and Helical Gears.

Milling Machine—Bed Type,
Horizontal Spindle, Plain

or Rise and Fall, Simplex or
Duplex.

Milling Machine—Vertical,
Knee Type Except Bench
Models.

Tapping Machine—Vertical,
Single or Multiple Spindle.
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argains like
ready for

HORIZONTAL SINGLE SPINDLE

LATHES, PRODUCTION —BETWEEN CENTERS AUTOMATIC,

Manufacturer: JONES AND LAMSON MACHINE CO., SPRINGFIELD, VT.

this

SPINDLE TYPE

CHUCKING MACHINE —AUTOMATIC, VERTICAL, MULTIPLE

fi; Manvufacturer: BULLARD COMPANY, BRIDGEPORT, CONN.

MODEL SIZE AND CAPACITY SALES PRICi
D “Muit-au-Matic” 34" swing 4 spindle $19393.0
D ‘“‘Mult-au-Matic” 8" swing 6 spindle 6136.0.
D “Mult-au-Matic™ 12" swing 6 spindie 6506.0
F “Mult-au-Maftic” " swing 12 spindle 6380.0

MODEL SIZE AND CAPACITY SALES PRICE
g: ;ay :u:oma;ic g:: swing x g;"" cen{er :o cen:er $ 796.00 —
ay Automatic swing x 33" center to center 843.00
8" Fay Automatic 8" swing X 45™ center to center 889.00 ﬁ‘ SCREW MACHINE —SINGLE AND MULTIPLE SPINDLE
]I;: ;ay :utnmal@c 121 swing x 21" center to center $1195.00 BAR TYPE AUTOMATIC
ay Autom: K
120 Foy Automane T o cantor 1 center L Manufacturer: CONE AUTOMATIC MACHINE COMPANY, WINDSOR, V1
12" Fay Automatic 12" swing x 63" center to center 1465.00
12" Fay Automatie 12" swing x 81" center to center 1636.00 MODEL SIZE AND CAPACITY SALES PRIC
16" Fay Automatic 16" swing x 21" center to center $2079.00 . i § i
16" Fay Automaic 16" swing x 33" center to center 2148.00 SK  Automatic Screw Machine 1-1/2" diameter bar capacity, 6 spindle $3066.00
16" Fay Automatic 16" swing x 51" center to center 2284.00 SN AutomaticScrew Machine 2" diameter bar capacity, 6 spindle 3307.00
SD  Automatic Screw Machine 2-1/4" diameter bar capacity, 6 spindle 3446.00
20" Fay Automatic 20" swing x 25" center to center $1569.00 SE  Automatic Screw Machine 2-5/8" diameter bar capacity, 6 spindle 3932.00
20" Fay Automatic 20" swing x 37" center to center 1638.00 SF  Automatic Screw Machine 3-1/2" diameter bar capacity, 6 spindie 4432.00
24" Fay Automatic 24" swing x 69" center to center 2717.00 i i i i X
WW  Automatic Screw Machine 1-1/2" diameter bar capacity, 8 spindle $3065.00
Manufacturer: LODGE AND_SHIPLEY MACHINE TOOL COMPANY, CINCINNATI, OHIO )[% :u:omagc sScrew macgl_ne ”ﬁ: l;1_|amv.-|ter Iaarcanac!t'y.:su!ngie 1;132.00
“ ie” | " swi " i " utomatic S crew Machine . iameter bar capacity, 8 spindle 360.00
No3A “Duomate | 20 Swingove e, 10" ave ldes " cters | 177200 VB~ AutomaticScrew Machine 1-6/8" diameter bar capcity. 8 spindle 3132.00
No.3A “Duomatic” 20" swing over bed, 10" over slides, 27" centers 1826.00 MM Automatic Screw Machine 1-7/8" diameter bar capacity, 8 spindle 2529.00
g Npt? H it u H "
No-SA “Duomael T e e e e | 157280 Manufacturer: GREENLEE BROTHERS AND COMPANY, ROCKFORD, ILL.
No.3A *“Duomatic” | 20" swing over bed, 10" over slides, 63" centers 1986.00 1" Automatic Screw Machine 1" diameter bar capacity, 6 spindie $2216.00
No.3A “Duomatic” | 20" swing over bed, 10" over slides, 75" centers 2039.00 1-5/8" Automatic Screw Machine 1-5/8" diameter bar capacity, 6 spindle 2636.00
2" Automatic Screw Machine 2" diameter bar capacity, 6 spindle 3269.00
Manvufacturer: SENECA FALLS MACHINE COMPANY, SENECA FALLS, N. Y.
IMP  Lo-Swing [ 41/2" swing over front and rear carriage, 8" centers |  $ 746.00 Manufacturer: THE NATIONAL ACME COMPANY, CLEVELAND, OHIO
IMP  Lo-Swing { 4-1/2" swing over front and rear carriage, 12" centers 769.00 3/8" R-6 Automatic Screw Machine 3/8" diameter bar capacity, 6 spindie $2105.00
LR Lo-Swing | §-1/2" swing over front and rear carriage, 10" centers | 768.00 9/16" RA-6 Automatic Screw Machine 9/16" diameter bar-capacity, 6 spindle 1602.00
LR Lo-Swing | 5-1/2" swing over front and rear carriage, 16" centers 815.00 1" RA-6 Automatic Screw Machine 1" diameter bar capacity, 6 spindie 3036.00
3 | 1-1/4" RA-6 Automatic Screw Machine 1-1/4" diameter bar capacity, 6 spindle 3465.00
L Lo-Swing | 5-1/2"swingoverfrontand rear carriage, 22" centers $ 854.00 . . i i i
LR  Lo-Swing i 5-1/2" swing over front and rear carriage, 34" centers | 965.00 1-5/8" RA-6 Automatic Screw Machine 1-5/8" diameter bar capacity, 6 spindle $4118.00
LR  Lo-Swing | §-1/2" swing over front and rear carriage, 46" centers 1021.00 1-5/8" RB-6 AutomaticScrew Machine 1-5/8" diameter bar capacity, 6 spindle 4118.00
R-14 Lo-Swing | 11-1/2" swing over front and rear carriage, 34" centers | 2627.00 2" RA-6 Automatic Screw Machine 2" diameter bar capacity, 6 spindle 4350.00
2" RB-6 Automatic Screw Machine 2" diameter bar capacity, 6 spindle 4350.00
Manufacturer: SUNDSTRAND MACHINE TOOL COMPANY, ROCKFORD, ILL. 2 RAS 6 Automatic§ T 2 diameter b T $4350.00
i " swi " -6 Automatic Screw Machine iameter bar capacity, 6 spindle 4350.
g :ﬂizm:}:ﬁ I[:;::: gu :w::g ; Iz?n g::'tg: :: gg:}g $ ;;;gg 2-5/8" RA-6 Automatic Screw Machine 2-5/8" diameter bar capacity, 6 spindle 4969.00
8  Automatic Lathe 8" swing x 28" center to center 816.00 2-5/8" RB-6 AutomaticScrew Machine 2-5/8" diameter bar capacity, 6 spindle 4969.00
- 3-1/2" RA-6 Automatic Screw Machine 3-1/2" diameter bar capacity, 6 spindle 5781.00
i | " ewi "
B Apsiorame 1 Swing X1, coner to center Nazs s Manufacturer: NEW BRITAIN-GRIDLEY MACHINE COMPANY, NEW BRITAIN, CONN.
10 Automatic Lathe 10" swing x 34" center to center 1128.00 60 Automatic Screw Machine 5/8" diameter bar capacity, 6 spindle $1778.00
10 Automatic Lathe 10" swing x 46" center to center | 1242.00 204 Automatic Screw Machine 5/8" diameter bar capacity, 6 spindle 1059.00
| 60 Automatic Screw Machins 1" diameter bar capacity, 6 spindie 2741.00
12 Automatic Lathe 12" swing x 22" center to center | $1126.00 X i
12 Automatic Lathe 12" swing x 34" center to center | 1233.00 61  Automatic Screw Machine 1-3/8" diameter bar capacity, 6 spindle $2299.00
12 Automatic Lathe 12" sw ng x 46" center to center 1349.00 61  Automatic Screw Machine 1.5/8" diameter bar capacity, 6 spindle 3373.00
. | 61  AutomaticScrew Machine 2" diameter bar capacity, 6 spindle 3560.00
15 Automatic Lathe | 15" swing x 22" center to center $1102.00 61  Automatic Screw Machine 2-1/4" diameter bar capacity, 6 spindle 3662.00
SCIENTIFIC AMERICAN « MAY 1047
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CHUCKING MACHINE—SIX SPINDLE AUTOMATIC,
HORIZONTAL

Manufacturer: NEW BRITAIN-GRIDLEY MACHINE COMPANY,
NEW BRITAIN, CONN.

FORGING MACHINERY AND HAMMERS -
IMPACT STAMPING TYPE

Manufacturer: CHAMBERSBURG ENGINEERING COMPANY,
CHAMBERSBURG, PA.

MODEL SIZE AND CAPACITY SALES PRICE
SIZE AND CAPACITY SALES PRICE
ggi :ummati:. xnra :nlatinz ghucher 2" swing $2682.00
utomatic. Work Rotating Chucker 3-1/2" swing 2885.00 . " v ]
f MM | A e e R, | mppirpeas . | s
n q I " y a
665 “Aufoneate, Work Hatalisg e Bl 2 swing 3139.00, Elplain Ceco Stamp | 48" RtoL 48" F to B, 42" siroke 2455.00
§75 Automatic, Work Rotating Chucker - |  7-1/2" swing $5313.00 Elpoint Ceco Stamp | B6"Rlol, 36" F fo B, 48" stroke 2471.00
16 _ Automatic, Work Rotating Chucker 9" swing ! 4863.00 - ,
b IR | s =os e i | uin
71 656 Automatic, Work llolat.nﬂ: t 5-3/4" swing 5058.00 Eipale Eeco Stamp - | s RWC@Fl b ; _ o
- Manufacturer: THE BAIRD MACHINE COMPANY, BRIDGEPORT, CONN. Elpubfic Ceco Stamp { 95"RloL GOTF toB, 46" stroke 4642,00
J6H Automatic, Work Rotating Chucker | 1" swing $3880.00 -
— ]

OR MORE BELOW
USED MARKET

— purchasing can be done either
directly with the 33 WAA Regional
Offices or with one of the 3,000
“approved’’ dealers.

e — one low price everywhere — any
: regional office, dealer or site sale.

— no waiting for priorities, complicated
figuring of prices or other delays.

DRILLING MACHINE ~MULTIPLE SPINDLE WITH
CENTRAL DRIVING UNIT

. Manufacturer: NATIONAL AUTOMATICTOOL CO., INC., RICHMOND, IND.

MODEL SIZE AND CAPACITY SALES PRICE These prices apply only to exact model listed and cover types with nonadjustable fixed

center drill spindle or spindles which are all driven by o separate metor mounted directly
above spindle gear box and moving vertically with the geor box.

MILLING MACHINE —-BED TYPE, HORIZONTAL SPINDLE
PLAIN OR RISE AND FALL, SIMPLEX OR DUPLEX

Manufacturer: BROWN AND SHARPE MFG. CO., PROVIDENCE, R.I.

030 ::am (é'implex)" ControbcTBimon 6" table travel x 8" width $ 394.00
1 ain, Electrically Controlled (Simplex) 12" table travel x 10" width 789.00 '
12 Plain, Electrically Controlled (Simplex) | 18 table travel x 12" width 969.00 MODEL, AND PESCRIZHON SALES PRICE
12 Plain, Electrically Controlled( Simplex) 24" table travel x 12" width 1009.00 . i
Mod. B-2A Natco Vert. Multi-Spindle Fixed Centers Drill With Separate Spindle Driving Mator | $1417.00
Monufacturer: CINCINNATI MILLING AND GRINDING MACHINES, INC., CINCINNATI, O. Mod. B-3A Natco Vert. Multi-Spindle Fixed Centers Drill With Separate Spindle Driving Mator | 1780.00
34-36  Plain, Hydromatic 36" table travel x 16" table width $1550.00 Mod. B-4A Natco Vert. Multi-Spindle Fixed Centers Drill With Separate Spindle Driving Mator. | 2196.00
35-48 Plain, Hydromatic 48" table travel x 20" table width 1918.00 Mod. B-5A Natco Vert. Multi-Spindle Fixed Centers Drill With Separate Spindle Driving Motor 4052.00
56-80 Plain, Hydromatic 90" table travel x 24" table width 2807.00 - . o . o,
4-36 Duplex, Hydromatic 36" table travel x 16" table width 2471.00 Mod. 2-AL Natco Vert. Muiti-Spindle Fixed Centers Drill With Separate Spindle Driving Motor $1417.00
Mod. 3-AL Natco Vert. Multi-Spindle Fixed Centers Drill With Separate Spindle Driving Motor 1780.00
Monufacturer: KEARNEY AND TRECKER CORPORATION, MILWAUKEE, WIS. Mod. 4-AL Natco Vert. Multi-Spindle Fixed Centers Drill With Separate Spindle Driving Motor 2196.00
1218 Automatic, Simplex 18" table travel x 12" table width $1206.00 Mod. 5-AL Natco Vert. Multi-Spindle Fixed Centers Orill With Separate Spindle Driving Motor 4052.00
1842 Automatic, Simplex 1 42" table travel x 18" table width ‘ 1623.00 M ; : 1w . -
b ; od. 2-AH Natco Vert. Multi-Spindle Fixed Centers Drill With Separate Spindle Driving Motor $1417.00
WS4 Automatic, Simplex far DA MR T AT 1652.00 Mod. 3-AH Natco Vert, Multi-Spindle Fixed Centers Dritl With Separate Spindle Driving Motor 1780.00
Manufacturer: KENT-OWENS MACHINE COMPANY, TOLEDO, OHIO The above prices do not apply to general purpose adjustable Multi-Spindle Natco drilling
1.8 Plain, Hydraulic, Single Spindle 8" table travel x 9" width | $ 454.00 hi quipped with slip spindle plates or with dard adj ble spindl
2:20-DS  Plain, Hydraulic, Double Spindle 20" table travel x 12" width 1433.00

ALL TOOLS SUBJECT TO PRIOR SALE

Get this h'ev;mca'falovéu iis__f

If you can use any of the 29 additional types of production PLUS—Catalog of sizes, models and iprices of 31 types of
tools on which fixed prices have been established, send production tools previously (October 15) placed on the
today for WAA’s new (January 15) Fixed Price Machine fixed price list. For copies of one or both of these catalogs,

Tool Catalog giving all sizes and simply write, phone or wire the
new fixed prices, nearest WAA office listed on the
4th page of this advertisement.

EXPORTERS: Your business is solicited. Much material which is
surplus in the United States is urgently needed or is readily
saleable in other countries. Watch for other offerings; many of
them may be of interest to your clients.




TO BUY AND
GET DELIVERY

To purchase the machine tools you need, visit any of the WAA office
listed below, your regular machine tool dealer, or any WAA Machin
Tool Site Sale advertised in your local paper. You can arrange on th
spot for immediate delivery. Shipping time must be allowed for, how
ever, when. the particular machine you want is located elsewhere. Bu
you will not have to wait for lengthy clearances of priorities or nation-
wide search of stocks. All machines are available for immediate sale

There is a WAA office near you — Offices listed below with a stay
have the most complete inventories of surplus machine tools—but stocks
are extensive in all offices. Watch your newspaper for special machine
tool sales in your area.

HOW NEW PRICE POLICY WORKS

New prices take into consideration the estimated
cost of engineering and rebuilding the tools. For
example:

Here is how WAA’s new price has been set on
a 20 inch Fay Automatic Production Lathe, 37”
center to center, a Jones and Lamson machine.
WAA code No. 3416-61-62-517.

Price (New) ........cciiiiiiiinrnnnnns $7.059.00

Previous WAA Sales Price............... 3,529.00
(based on depreciation primarily)

Average Market Valve.................. 2,130.00

New WAA Fixed Sales Price............. 1,638.00

Available for Rebuvilding................ $ 49200

e R e e i o

MACHINE TOOL SALES DIVISION
DFFICE 0Ff GENERAL DISPODSAL

_——

WAR ASSETS ADMINISTRATION

Offices located at: Aflanta « Birmingham « *Boston + Charlofte + *Chizago « Cincinnati « *Cleveland
Denver « *Detroit « Grand Prairie, Tex. « Helena « Houston - Jacksonville «+ Kansas City, Ma. « Little Rock

Los Angeles « Lovisville ¢ Minneapolis « Nashville « New Orleans « *New York « Omaha « *Philadelphia
Portland, Ore. ¢ Richmond « Salt Lake City « #Sf, Louls » San Antonio ¢ San Francisco  Seaftle « Spokane « Tulsa






