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FIVE BRANDS
OF “IRONS""'—
ONE BRAND
OF PLASTICS

These five electric irons — made by
five different manufacturers — obvi-
ously differ from one another. Even
the two “home” irons are dissimilar . ..
each embodying its own special fea-

tures.

The three soldering irons, of course,
are vastly unlike, as you can easily see.
However, all five have one thing in
common . .. molded Durez handles.

Why ?

Special Properties Required

Heat resistance, of course, is abso-
lutely essential. Dielectric strength is
another property which these plastic
handles must possess. Then there are

several other characteristics — impact

strength, pleasant “feel,” and excellent
moldability — which are also neces-
sary to meet the exacting requirements

of the manufacturers.

Durez Phenolics Are Versatile

All these properties . . . and many

more . . . are inherent characteristics,
in varying degrees, in every one of the
more than 300 Durez phenolic molding
compounds which have been scientif-
ically developed during the past twen-
ty-six years. They account for the wide
use of Durez throughout the electrical

manufacturing industry.
The manufacture of such products as
radios, electric toasters, vacuum clean-

ers and telephones, for example, con-
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sumes many tons of Durez annual
Therefore, when it’s a matter of ha
dles...or any of a thousand-and-o
other items which require a really ve
satile material . . . make it a point

look to Durez first.

Experienced Assistance
Available

A staff of experienced technicians pl
a wealth of proved product develo
ment data, are available at all times
you and your custom molder. Dur
Plastics & Chemicals, Inc., 19 Wal
Rd.,N. Tonawanda, N. Y. Export Ager
Omini Products Corporation, 40 East 34th
New York 16, N. .
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INDUSTRIAL DRAMA: Oxygen, subject-matter of the
article starting on page 101, is the life breath
of the ubiquitous oxy-acetylene flame. Here such
a flame is being used in the ‘‘wrinkle-bending’’ of
large pipe. The pipe wall is heated and pressure
applied to make bends of any angle in pipe of al-
most any size. Photograph courtesy The Linde Air
Products Company.
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50 Years Agoin . . .

(Condensed from Issues. of September, 1896)

TECHNOLOGICAL UNEMPLOYMENT —“It is, no doubt, trues
that when a new invention is introduced which revolution-
izes some particular art or branch of business, it at first
decreases the number of persons employed in that particular
line; but that is only temporary, for in a short time the
result is a cheapening of the product, a greatly increased
demand for it, because of this cheapening, and then neces-
sarily an increased demand for laborers in that line, and
almost universally at increased wages.”

BOSTON SUBWAY—“Many years ago it became apparent
that Boston required additional facilities for the transporta-
tion -of street car passengers through the lower parts of the
city. . .In order to have the tunnel near the surface, and in
order to avoid lateral pressure, the tunnel has been given
a flat roof, supported by brick arches turned between
heavy I beams. The sides are of similar construction, the
I beans in the sides standing vertically. . .Our cut illustrates
a two-track subway. Part of it, however, will be wide

"THE BOSTON SUNWAY -INTERIOR OF THE TWU-TRACK SUNWAY.

enough for four tracks, side by side. The two-track subway
is 24 feet wide, and the four-track one is 48 feet wide. . .
The ventilation problem has been much simplified by the
determination to use electric traction. It is proposed also
to have a fan for every 600 feet section of the subway.”

AERIAL PHOTOGRAPHY —“William A. Eddy, of Bayonne, N.
J., has succeeded in making several distinct photographic
views of Boston from a great height, by means of a camera
supported from kites. The kites were of the tailless type
used at the Blue Hill Observatory, where an altitude of
7,441 feet was obtained, and were six and seven feet in
diameter. Four to eight of these kites were required to
support the camera, depending upon the strength of the
wind.”

GERMAN INDUSTRY—“Perhaps the most notable fact in the
industrial world just now is the commanding position
which is being won by the German manufacturers. . .Her
industrial triumph, which has come as a surprise to the
world at large, and with a rude, awakening shock to Great
Britain in particular, is no surprise to the' German people
themselves. In school and college, in workshop and factory,
by carefully planned organizations at home ‘and abroad,
they have set in motion a system of industrial forces which

are now working out the desired results with mechanical
regularity and precision. . .Germany owes her industrial
success to her system of scientific training in schools and
colleges, to the close fellowship which exists between her
factories and her schools, and to her elaborate organizations
for the control and development of commerce.”

PATENT MEDICINES —“Of all the so-called patent medicines,
very few are really patented at all, and they are supposed
to be, and often are, of unknown and secret composition.
Protection by patenting,” which involves disclosure of their
composition, is the last thing. their proprietors would think
of. It is such secrecy that is opposed to every fundamental
principle of medical ethics.”

ROLLER SHIP—“Shipbuilding and naval circles are interested
in a new type of vessel which has recently been launched
in France. . It is called the Ernest-Bazin, and, in brief, it
consists of a rectangular iron frame or platform (carrying
deck houses) about 120 feet long and 40 feet wide, mounted
on six hollow lenticular rollers, each some 39 feet in diameter
.. .Only one-third of each roller is submerged. A 550 horse
power engine actuates the screw propeller, which rotates
in an inclined plane between the pairs of rollers.”

TRANSCONTINENTAL —“At noon on the twenty-fifth of
August, a war message and a post office dispatch were in-
trusted by the government authorities to a bicycle relay
for transmission across the great American continent. Thir-
teen days later the last of the 220 couriers reached New
York, the eastern terminus of the trip and unslung the
scarred and weather beaten wallet from his shoulders, the
distance of 3,400 miles having been covered at the average
speed of about 11 miles an hour.”

COINS —“Advices from Washington, D. C., state that ex-
periments with pure nickel and aluminum as substitutes
for the present nickel pieces and one and two cent bronze
pieces will be made at the mints.”

100 Years Ago in . . .

(Condensed from Issues of September, 1846)

FRENCH RAILROADS —“A Paris letter says that when the
2,619 miles of railroad, now constructing, can be added to
the 506 miles already completed, France will possess three
thousand five hundred and twenty-five miles. .Every
city in the kingdom will be within a day’s journey of the
centre of power and movement.”

INVENTION AND PRACTICE—“It is a matter of wonder to
the present generation, that many of our most useful and
indispensable inventions in machinery, were not introduced
to practical use for ten, twenty, or fifty years after they
had been discovered, and their utility demonstrated—among
which are steamboats, railroads, and locomotives.”

FORESTS AND RIVERS — “That remarkable man, Humbolt, has
reduced it almost to a demonstration, that the streams of
our country fail in proportion to the destruction of its
timber.”

BRIDGE — “The railroad bridge at Deerfield, Mass., is said
to be a splendid affair. It is fifty feet above the traveled
stage road bridge, and nearly eighty feet above the waters
of the river. The piers are already erected, and nearly ready
for the superstructure.”
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TWENTY YEARS AGO

the movies learned to talk

THEN Broadway saw a dramatic presentation by Warner Brothers,
using a synchronized system for high-quality sound developed by
Bell Telephone Laboratories and produced by Western Electric.

Epochal for the motion picture industry, the occasion was only
one of many landmarks set up by the Bell System along the

stream of communication development.

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE
99



Previews of the Industrial Horizon

STYMIED PATENTS

SEVEREST physical blow ever suffered by the United States
Patent Office was dealt at the outbreak of the war when
the examining divisions were removed from their specially
designed offices in Washington to an old tobacco factory
in Richmond, Virginia. Divorced from the public research
room and from their invaluable scientific library, the ex-
aminers were forced to struggle along as best they could,
handicapped by inadequate quarters, lack of reference mate-
rial, and the necessity for vastly increased correspondence
plus arduous trips between Richmond and Washington.

All this could be put up with under war-time conditions.
But the situatien is still at a stymie. A start was made
to re-consolidate the Patent Office. Red tape entwined the
procedure. About half the examining divisions were re-
turned to Washington. The rest remain in Richmond. No
one knows what is to happen next. The cumulative effect on
the morale of the examiners is obvious.

More important, however, is the effect of this official
stymie on the issuance of patents themselves. Today indus-
try is grasping for new ideas, new products, essential to
peace-time progress. And with the Patent Office in the
tangle of war-time hinderances, protection for these new
ideas is being held up. When everyone is looking to the
Patent Office for inventions that will speed production and
operate to keep prices down, the Patent Office is found split
in twain, inefficient, and unprepared for its vital part in the
post-war era.

Here’s how the situation stands at the time of writing:
Over 11,000 applications await consideration by the Patent
Office. Each week the Office falls more than 500 cases further
behind. Unless something is done—and done immediately—
to alleviate this situation, it will soon be that only a young
inventor can expect to live long enough to see his patent
issue and to enjoy the benefits of the full life of the patent
grant.

The need is obvious. The course of action is equally so.
The Patent Office must be consolidated, returned to its pre-
war efficiency. If this is not done, the progress of peace-time
technology will be so greatly hindered as to act as a brake
on the wheels of industry.

Our patent system is good. This has been proved beyond
question. But when it is held up mechanically so that it
can function only in an inefficient manner, then the time
has arrived for action. There is no reason why the Patent
Office cannot be restored to its former quarters, with all the
advantages that lie there. Let’s get is done and done now,
so that industry, inventors, and the consuming public alike
can benefit from American genius.

STATIONARY POWER

STEAM, hydro-electric, and Diesel are the three forms of
stationary power that are of main interest to the industrial
user. The first two are old standbys; the third is a relatively
new-comer that has to win its spurs in each individual cas=
before it is accepted.

Already there are between five and six million installed
horsepower of stationary Diesel engines in use in the United
States. They are used by municipal power plants, private
utilities, oil pipe lines, cotton and oil mills, the grain in-
dustry, in the manufacture of ice, and so on. In every case
the Diesel has more than proved its ability to compete with
other forms of power on a cost and efficiency basis.

On the horizon can be seen clearly a continually in-
creasing use of Diesel power in stationary plants.
Modern design shows trends towards engines which are
suited to jobs that could not be done economically by the
older and more cumbersome units. Particularly is this the
case where installation is to be made in city buildings. The
high-speed Diesels now being produced offer advantages of
reduced space requirements as well as a decreasing neces-
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sity for vibration isolation. These factors, coupled with the
simplicity and economy of the Diesel, are bringing this
prime mover into greater prominence in many fields of in-
dustry. Diesel manufacturers are well aware of the possibili-
ties ahead of them; if developments of the Diesel continue
to keep pace with the opportunities for its use, the power-
consuming public will come to depend more and more on
these engines.

LATEX—NATURAL OR SYNTHETIC?

MILK of the rubber tree, latex can now also be called milk
of the synthetic rubber factory. And in considering the fu-
ture uses of latex, distinction must be made between the
natural and the synthetic product.

At the present time—and disregarding the political aspects
of rubber—synthetic latex holds the edge on price and
availability. Whether this will hold true two years, or even
a year, hence is not seen in our crystal ball. However that
may be, synthetic latex has the advantages of resistance to
oils, greases, and many acids.

Pre-war, latex uses were largely confined to foam products
such as cushions, surgical goods, toys, and coatings for tire
cords. Now chemists have developed other uses which in-
clude, besides former applications, paints, textile and paper
coatings, adhesives for a wide range of purposes, mechanical
rubber goods formerly made exclusively from hard rubber,
and a host of other articles that must be water- and air-
tight.

Synthetic-rubber production facilities in the United States,
and the superiorities of synthetic latex, point to a battle
royal between synthetic and natural rubber milk. It is a
battle fraught with many possibilities. Our money rides
on synthetic because of its availability within the confines
of the nation, its inherent advantages, and its innumerable
applications that can (and have) come out of the test-tubes
of the chemical laboratory.

CONCRETE FACTS

CEMENT, aggregate, and water make concrete. But concrete
is not always as simple as that. Witness, for example, the
expanded funds and facilities made available recently by
Portland Cement Association for research and development
in the field of cement and concrete use. The findings that
stem from this work, an acceleration with over 30 years of
background, will be made freely available to engineers,
architects, contractors, builders, and the general public.

FOR FUTURE REFERENCE

RAYON, with production up some 600 percent since 1930, is
looking for new worlds to conquer; watch it hold its place
in tire cord construction and whip the bad name it has made
for itself in men’s clothing, shirts, and underwear. . . Any
industry that uses water and does not concern itself with
problems of preventing pollution of streams, lakes, and
oceans, is heading for real trouble with the public at large
and the health authorities in particular. . . Frozen foods are
seen as a huge future industry, far greater than the re-
frigerator at the corner store; bidding for part of this big
business are improved packaging for the foods, door-to-door
delivery in refrigerated trucks, and expanded locker-plant
facilities.
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Oxy-acetylene flame spinning, supplanting deep drawing for many operations, will close tubing ends or reduce diameters at any
point. Practicality of such methods requiring intensely hot flames depends to a large extent on low-cost oxygen of highest purity

ENGINEERING

Oxygen For Industry

By .EDWIN LAIRD CADY

EVERY hour some 10,000 cubic
feet of oxygen are being pro-
duced in the steel mills and other
large plants which use it. Just a few
months ago, all such gas would have
been brought in cylinders from the
special factories which produce oxy-
gen or, perhaps, would have been
kept at some 300 degrees below zero,

SEPTEMBER 1946 -

The Uses for Pure Oxygen in Industry have been Growing for Years—
Now they are Growing Even Faster. To Meet the Demand for this Hard-
Working Gas, New Methods of Transportation, Plant Distribution, and
Even Manufacture Within the User’s Plant are Steadily Being Developed

Fahrenheit, and transported as liquid
oxygen in tank cars.

This 10,000 cubic feet per hour of
995 percent pure oxygen is not
much as the oxygen business goes.
On the basis of a 2000-hour work
year, it adds up to only 20,000,000
cubic feet a year, or less than one
out of every thousand of the more

SCIENTIFIC AMERICAN

than 22,000,000,000 cubic feet of oxy-
gen which industry used during
every war year.

But the important point is that
generation of oxygen right on the
job can make one more reduction in
the cost of the gas at the flame tip
or the nozzle. And every time the
cost of oxygen at the point of work
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® LOOKING AHEAD o
Costs of oxygen will be cut. . . Large-
scale uses will expand, bringing in-
creased production capacity to blast
furnaces, as one example. . . Liquid
oxygen may become practical for
smaller plant use. . . Oxygen pro-
duced at point of work will expand
possibilities, especially in larger
plants. . . Synthetic jewels from oxy-
hydrogen furnaces. . . New discover-
ies of uses for by-products of gas
production.

goes down, the use of oxygen goes
up. And the industrial use of oxygen
is due for a further boom.

LOW COST: NEW USES—Strange
to say, the basic method of produc-
ing oxygen has not changed much
in the past century. Air is chilled by
expanding it through a series of
heat exchangers, each of which cools
it more until it gets cold enough to
become liquid air. This liquid air is
allowed to rise in temperature at
carefully controlled rates. Each of
the gases of which air is composed
—nitrogen, oxygen, helium, and ar-
gon—boils from the liquid at a dif-
ferent temperature and so may be
collected while the liquid is held at
that temperature. Oxygen comes off
at minus 297.2 degrees, Fahrenheit.

The makers of oxygen have gradu-
ally improved this process, increased
efficiencies, passed savings along to
consumers. And the consumers in
turn have used more and more oxy-
gen. In 1921, a little more than one
billion cubic feet were produced
and the selling price averaged about
$1.30 per hundred cubic feet. With
the average price in 1944 down
near $0.55 per hundred, the volume
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Oxygen-producing
plant (above) consists
of 'air compressor
at left, air purifier
at right, and air
separator in
background. Latter
unit (right) is
comprised of air
drying, liquifying,
and distillation
equipment, plus the
oxygen compressing
system. As yet, such
plants are of greatest
“value to big industry

was up above the 22 billion cubic
feet.

A lot more had happened than the
Adam Smith formula of “down with
the price and up with the volume.”
Makers of oxygen and of oxygen-
using equipment had put into the
field some of the best sales-engi-
neering forces ever to co-operate
with industry. These men worked
out use after use, are still working
them out. The new oxygen uses
made the markets, the markets de-
manded the volume, the volume
brought the price down. Thus was
an industry built out of thin air.

Most of the new uses sprang from
the fact that almost any operation
which needs flame temperatures can
be done better if pure oxygen is

SCIENTIFIC AMERICAN

used in the flame. With pure oxygen,
not only can steel and metals be
burned like fuels to supply the heat
for their own melting, but also the
flame and the application of heat
become more controllable. Heating
becomes less of a black-smith shop
operation and more of a precision-
tool one.

Flame welding and simple flame
cutting were followed by flame
scarfing, gouging; skiving, stack cut-
ting, priming for paints, and a mul-
titude of others. But many a fully
developed operation had to wait for
oxygen’s point-of-use: cost to ‘go
down before it became commercially
practical. Many operations still wait.

TRANSPORTATION HIGH—Stick-
ing up like a mountain which every
such cost reduction must cross is

the problem of transporting oxygen
from its point of production to its
point of use. The situation is so
complex that no one seems to have
any real figures on it. Best obtain-
able estimates are that transporta-
tion costs are at least 60 percent of
all costs to oxygen users. They may
be even much higher than that.
The simple cylinder, familiar to
almost everyone, is the most com-
mon means of transporting oxygen.
It weighs about 150 pounds when
full and 130 pounds when empty.
That means shipping 130 pounds of
steel from the producing plant and
back in order to get 20 pounds—
244 cubic feet at 2200 pounds pres-
sure—of oxygen to the job. This is
equivalent to shipping 260 pounds
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Large, multi-tank trailers

one way, and the figures show that
more than one pound of steel has
to be shipped from the generating
plant to the user for every cubic
foot of oxygen bought in those
cylinders.

Such a cost is not too bad for
garages and small welding plants
which use oxygen for a-few highly
effective operations and can well
afford to pay $1.00 or so per hun-
dred cubic feet and then add the
transportation costs. But in a steel
mill or a large glass-making plant,
the oxygen cost has to get down as
low as 60 cents or even clear down
to 25 cents per hundred cubic feet
before some of the most important
oxygen-using operations can be
practical, and the delivery costs have
to be proportionately low.

One way to reduce these costs has
been the trailer truck which has
built into its body several cylinders,
each of which holds far more than
244 cubic feet of oxygen. These
trailers are made in different sizes
and capacities to suit the needs of
various oxygen users. At least two
trailers are kept at every plant
that buys its oxygen this way; one
trailer at a time is emptied into the
plant distribution system so there
almost always is a full trailer stand-
ing by.

Another advanced method is to
ship the oxygen in liquid form, thus
getting far more into the same ship-
ping space. On a pound-for-pound
basis this method can get down to
one pound of steel for each.pound
of oxygen as compared to the 6.5
pounds to 1 ratio when oxygen in
gas form is shipped in the simple
cylinders. No one knows how far
this liquid oxygen method will be
carried. It has proved highly prac-
tical and economical when the liquid
is shipped in tank cars. Experiments
are under way with handling it in
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are connected to
two trailers are used, one as a standby.

plant oxygen manifolds—usually
Such equipment boosts oxygen uses

cylinders no larger than the com-
mon ones which now hold no more
than 20 pounds of oxygen in gas
form. Liquid oxygen may yet solve
problems and save money in the
smallest of machine shops.

PLANT DISTRIBUTION—When the
oxygen in its containers reaches the
user’s plant it still is not at the point
of use; it has to flow through pipes
or hoses to the point of use. And
this can present problems.

First of all, the oxygen must not
be contaminated. It is 99.5 percent
pure when received. The addition
of any contaminant such as water
vapor sufficient to reduce this to
only 99-percent purity can reduce
by 25 percent the effectiveness of
the oxygen for metals cutting. The
distribution system has to be clean.

Flame hardening
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Secondly, the oxygen must be kept
from leaking. Oxygen in itself is not
dangerous. But if it leaks to where
any oil or grease will come into
contact with it, and especially if it
is released in a room which contains
oil fog from metal cutting machines
or from the lubricants of high speed
shafts, then a fire and even explo-
sion hazard may be created. And, of
course, the oxygen in the pipes com-
monly is at high enough pressure
to be dangerous if the pipes are
mechanically damaged.

The simple cylinders are easy
enough to handle. They may be in-
dividually mounted close to their
points of work and the gas run
through fairly short hoses. For this
reason, quite a few of these cylinders
are likely to be found even in the
plants of the largest users. Despite
their extra transportation costs they
can save materials-handling costs in
getting the gas to places in the plant
where only a little is used.

Gas from the trailer trucks, and
from gangs of the simple cylinders,
often is fed to manifolds and from
these to pipe lines throughout the
plants. The pipe lines must be ample
in size both to maintain the pres-
sure and to permit the flow of gas
with a minimum of frictional losses.

Steel pipe commonly is used be-
cause of its strength. So far as is
possible all joints are welded.
Threaded joints must be gas tight,
doped with materials which contain
no oils or greases. Pipe interiors
must be perfectly clean.

The gas pressure in the cylinders
or other containers is sufficient to
keep up the operating pressures in
the distributing pipes, and these in

tractor-drive sprockets—a typical oxygen-using shop process
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turn are regulated by automatic
regulators. Makers of oxygen are
careful about recommending pipe
layouts which will supply adequate
pressures at all work points, and
specifying the number of cylinders
or other containers which must be
connected to a manifold at any time
to assure adequate flow. Usually
there are two or more banks of
cylinders so one may be working
while the other acts as a stand by.
One cost problem with many oxy-
gen-distributing systems is that
they are obsoleted long before they
are worn out. Oxygen, once used in
a plant, has a way of finding more
and more uses. A high proportion
of distribution systems are now so
over-loaded that they need complete
re-building for higher capacities.

HOME-MADE OXYGEN — The
method of producing the oxygen
right in the plant of the user avoids
the problem of transportation, but
not that of distribution. Generating
plants for this purpose require only
100 square feet of floor space but at
present are not practical unless the
user needs at least 500,000 cubic feet
per month. Plants suitable for only
200,000 cubic feet per month are on
the drafting board, but even these
will not mean much to any but the
larger consumers.

Effects of these new plants, and
of some of the new methods of low-
cost distribution from the plants of
the oxygen makers, are more like-
ly to be greater expansion of the
uses of oxygen rather than heavier
competition for present uses.

Blast furnaces, for example, can
have their production capacities in-
creased by as much as 20 or even
30 percent by the use of pure oxy-
gen in their air. This would take
more oxygen than anyone seems
ready to supply for such a purpose
right now, and would require the
gas to be supplied at extremely low
cost.

Cheap commercial gas can be
made from coal by the use of pure
oxygen; a new battle of the fuels—
oil wersus gas wversus solid fuel—
may be in the making. Pure oxygen
is used to produce high-octane mo-
tor fuel from natural gas, in the
manufacture of nylon and other
plastics, and in the removal of sul-
furous gases from petroleum and
many other products.

Pressure welding, and its twin
process pressure upsetting, both de-
pend upon the use of pure oxygen.
Heat and pressure are applied si-
multaneously to the area to be
welded or upset, but that heat is
controlled so exactly that the metal
becomes plastic but does not melt.
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Welds so made can be heat treated,
after which not even a microscope
will find the actual weld.

Synthetic corundum, sapphire,
and other products can be made in
oxy-hydrogen furnaces. Develop-
ment of such furnaces was rapid
during the war, but even so they
can hardly be said to have passed
the infancy stage.

Oxygen is only one of the useful
gases taken from the air. To date
it is the most widely employed one,
the others mostly being considered
as by-products. But more and
cheaper oxygen, with the distribu-
tion-costs problem being reduced,
means lower costs and more uses for
nitrogen too. Hundreds of old proc-
esses may be improved, hundreds
of new ones born, by giving more
oxygen to industry.

. 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 glad to refer in-
terested readers to original sources
and, when available, to additional
literature giving further details of
a more specialized nature.

AIR CONTROL

Reduces Cost Through
Precise Design

WITH factory equipment arranged
more compactly to reduce the prob-
lems of materials handling, and with
every machine operating at higher
speeds and capacities than ever be-
fore, the necessity of exhausting
dust-laden and otherwise fouled air
is continually increasing. In addi-
tion, winter needs for heating and
summer needs for air conditioning
are making the evacuation of any.
more air than is necessary an ex-
pensive luxury.

As a result, the old method of
making sure that the evacuation
system had enough -capacity—and
not worrying too much if it had a
gross over-capacity — is being dis-
continued. Duct capacities, fan and
blower sizes, and air speeds are be-
ing worked out to match evacuation
needs exactly, with just enough
over-capacity to provide an ade-
quate safety factor. ,

To preclude such carefully 'bal-
anced systems becoming leaky,
clogged, or inefficient, portable test-
ing instruments have been devised
that will reach into out-of-the-way
places and give instant checks on
air speeds in feet per minute. Liter-
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ally, such instruments will save pro-
duction workers and their super-
visors many a headache.

PRECISION COOLING

Controls Contraction to
Form Holes Accurately

THE use of fixtures to establish pre-
cise dimensions on materials and
parts which must be cooled from
liquid or plastic states is an indus-
trial method which seems to have
sprung from a number of sources
and to be rapidly growing in as
many directions.

Most materials contract when
cooling. If prevented from contract-

-ing on some bores or other interior

surfaces, they can be held stable on
those dimensions while the forces of
contraction are diverted to other di-
rections.

Plastics and some of the softer and
more ductile metals are therefore al-
lowed to contract upon accurately
made and placed steel pins or other
shapes. Holes so made can be held
to plus or minus .0002 inches with-
out further finishing.

Ceramic cores also are used for
this purpose. These will withstand
the temperatures of the molten ma-
terials without serious deformation.
Some are later knocked out with air
hammers. Other cores, of shapes too
complicated or used in parts too
weak for hammering, are made of
materials which can be dissolved
out in caustic soda.

BELOW-ZERO TECHNIQUES

Improve Machine Work,
Castings, and Lubricants

LOW—TEMPERATURE mechanical engi-
neering begins at about 50 degrees
below zero, Fahrenheit, and goes on
down to minus 300 degrees and
lower. It exists because some assem-
blies can be made more readily if
parts are cooled and shrunk, and be-
cause some metals and other ma-
terials can be machined, upset, or
otherwise fabricated much better at
low temperatures.

Primary method of achieving
these temperatures is by simple re-
frigeration. The parts are placed in
mechanical coolers, kept there until
chilled, held there until needed.

A method now coming into use is
chilling by liquid nitrogen. There
are whispers that liquid nitrogen ac-
tually is being used as a cutting oil
on top-secret production lines.

The cold techniques- have grown
large enough so that some of the
largest makers of special castings
are producing new alloys which have
high strengths at low temperatures,
and lubricants makers are giving the
field special and concerted study.
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CHEMISTRY IN INDUSTRY

Take A Grain

SILICONE chemistry has been de-
scribed as a new continent, ly-
ing between the mineral silicates
such as glass and clay on the one
side, and plastics on the other. The
analogy is well taken, for the sili-
cones actually do partake both
physically and chemically of these
thoroughly dissimilar types of ma-
terials. (Chemically, a silicone
polymer is a network of silicon and
oxygen atoms just as in sand or
quartz, but attached to the silicon
are hydrogen groups derived from
petroleum. These groups modify the
properties of the sicila network, thus
giving the materials certain proper-
ties of liquids or of plastics.)

Physically, the silicones bear little
resemblance to sand except that, be-
cause they share the same basic
structure, they are extremely re-
sistant to heat.

The Corning Glass Works started
to experiment with silicones as long
as 10 years ago, hoping to develop
glass-like plastics or other materials
which would be useful in conjunc-
tion with glass. Results were so
promising that they joined forces
with the Dow Chemical Company,
who had the chemical manufactur-
ing technology, in the formation of
the Dow Corning Corporation to
manufacture the new materials.
General Electric Company was also
pursuing the investigation of sili-
cones independently, and both
groups have brought out commer-
cial products within the past few
years.

SILICONE LIQUIDS — Depending
upon the method of manufacture,
the silicones vary in physical prop-
erties from water-thin liquids to
glassy resins. The liquids them-
selves can be made in wide ranges
of viscosity and volatility. In this re-
spect they are comparable to liquid
petroleum distillates, which range
from light, low-boiling naphthas to
heavy lubricating oils. Before the
war the new liquid silicones were
laboratory curiosities, chiefly in-
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Of Sand.

Conducted by D. H. KILLEFFER

Chemical Marriage of Sand and Hydrogen has Produced a New Family.
—the Silicones. In Liquid, Rubber, or Resin Form, These Unique Hybrids
Combine the Heat Resistance of Quartz with a Variety of Other Special
Capabilities Including Water Repellency, Insulation, and Lubrication

By HOWARD C. E. JOHNSON, Ph.D.

Chemical Editor, Chemical Industries

teresting for their unusual combi-
nation of properties. They are
water-white, brilliantly clear fluids
which remain liquid at tempera-
tures as low as minus 40 to minus
120 degrees, Fahrenheit, and are
stable up to 500 degrees, Fahrenheit.
Liquid silicones are neutral, chemi-
cally inert, non-corrosive to metals,
and highly resistant to oxygen and
oxidizing agents, mineral acids, and
corrosive salt solutions. Their flash
points are higher than those of
petroleum oils of the same viscosity,
and—except for the very low-vis-
cosity grades—they are non-volatile.
Soluble in most organic solvents,
they are insoluble in water and
alcohol.

This combination of properties is

Courtesy Dow Corning Corporation
Silicon ignition-sealing compound on
its way to a difficult job in high-
tension leads and disconnect fittings
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® LOOKING AHEAD ¢°

Electric motors with lifetime insula-
tion. . . Paints, plastics, and rubber
that will resist high temperatures. . .
Pastel automobile tires. Fewer
power-line troubles with humidity-
proof insulators. . . High-tempera-
ture greases for maximum motor out-
puts. . . All are possible now because
of “modified sand”—the organic sili-
con compounds.

remarkable enough, but their phe-
nomenal acceptance is due to three
additional properties: For one thing,
their viscosity does not change as
much with temperature as petro-
leum oils, hence they do not “freeze”
at winter temperature and get water-
thin under heat. Secondly, glass,
ceramic, and metal surfaces are
readily wet by the silicones, thus
making them water-repellent. The
third property, the one responsible
for their wide use in the electrical
industry, is their extremely low elec-
trical conductivity and resistance to
voltage breakdown over a wide
range of frequencies.

These remarkable qualities prom-
ise a wide use of silicone fluids as
transformer oils, damping fluids,
gage fluids, hydraulic fluids, and
heat transfer media. It is quite pos-
sible that buildings may some day
be heated more efficiently with sili-
cone-containing radiators operating
at 400 degrees, Fahrenheit.

Exceptional resistance to the cor-
rosive action of chemicals has made
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Test motor, operating through repeated cycles of high humidity and extreme temperature, proves serviceability of silicone insulation

the silicones useful impregnants of
asbestos packings and gaskets in
chemical pumps.

The silicones do not dissolve other
plastics materials, and for that rea-
son they are used to free plastics
articles from molds, particularly in
the injection molding of hollow ar-
ticles.

To make surfaces water repellent,
they can be treated with a solution
of silicone in carbon tetrachloride
or some other suitable solvent.
When this is done, moisture does
not condense on a treated surface
as a continuous film but rather as
minute, isolated droplets. Insula-
tors so treated retain their high
electrical resistance even under
humid conditions.

An alternative method is to ex-
pose the surface té the vapors of
the so-called chlorosilanes. These
are the intermediates in silicone
manufacture and react with water
to form the final product. The chlo-
rosilane deposited on the surface
of the material reacts with mois-
ture in the atmosphere to form a
silicone film on the article. The
process has been used chiefly on
metal, glass, and ceramic bodies,
but progress is being made in sim-
ilarly treating paper, wood, and tex-
tiles.

The films obtained withstand
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washing, dry cleaning, and even
considerable abrasion. This process
has been placed on a commercial
basis by General Electric under the
name “Dri-Film.”

Still another special use has
cropped up for the silicone liquids.
In concentrations as low as 0.1 per-
cent they inhibit the foaming of hy-
drocarbon lubricants. This mani-
festation of surface activity may
again suggest new fields for these
versatile materials.

SILICONE RUBBER—The next step
in the scale from liquids to solids
is silicone rubber. During the re-
search- leading to this product, an
experimental material, “bouncing
putty,” was developed which re-
ceived quite a bit of attention in the
popular press. The putty, however,
lacked the ability to retain its form
and was hardly more than a curi-
osity. Now, the newer material
ﬁooks, feels, and, with one excep-
tion, behaves like the natural and
synthetic organic rubber§ The ex-
ception is that Silastic, as the new
material is called, retains its rubber-
like properties at temperatures far
above and far below the serviceable
limits of the organic rubbers.

The remarkable resistance of sili-
cone rubber to heat is the result of
its quartz-like basic structure. Ordi-
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nary rubbers contain what are
termed unsaturated linkages. These
linkages absorb oxygen very rapid-
ly at high temperatures and cause
the rubber to become brittle. Chemi-
cally, the behavior is exactly like
that of linseed oil, another unsatu-
rated compound, which “dries” up-
on exposure to air by absorption
of oxygen.

Demands for elastic materials
which would remain resilient and
neither soften nor harden at tem-
peratures above 250 degrees, Fah-
renheit, remained largely unsatis-
fied until silicone rubber was in-
troduced. Silicone rubber shows only
slight changes in its properties from
minus 70 to over 500 degrees, Fah-
renheit. Under service conditions it
does not deteriorate at continued
exposure to 300 degrees, Fahrenheit.
At the other end of the temperature
scale it behaves just as admirably,
remaining flexible even after 24
hours at minus 70 degrees, Fahren-
heit. Some stocks can even be sub-
jected to dry-ice temperatures and
still retain their flexibility. One rea-
son for these properties is that ordi-
nary rubbers owe their low-tem-
perature resilience. to plasticizers,
which are volatile with heat and
soluble in organic solvents. Hence,
if the rubber is subjected to heat
or the action of solvents, its low-
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temperature resilience is lost. Sili-
cone rubber does not contain plas-
ticizers, and consequently its prop-
erties are relatively permanent.

Since silicones contain no reactive
centers—like the unsaturated link-
ages in the organic rubbers—it fol-
lows that silicone rubber is resistant
to weathering, ozone, sunlight, and
the other ills that beset natural rub-
ber. The same water repellency that
is characteristic of silicone coatings
is also a property of silicone rubber.
Therefore, the good electrical prop-
erties of silicone rubber are not af-
fected adversely by humidity or
even immersion in water.

Although silicone rubber weathers
well and is certainly superior for
extremely high or low temperature
uses, its properties under ordinary
conditions are comparable to those
of the organic rubbers. Its resistence
to acids, alkalies, and solvents iz no
better, and its tensile strength, and
tear and abrasion resistance are
lower. For this reason it is not use-
ful for such applications as auto-
mobile tires.

In view of its cost and limitations,
silicone rubber is no competitor
with natural or synthetic organic
rubbers except where resistance to
extreme temperatures, ability to
withstand oxidation, or good elec-
trical insulation characteristics un-
der severe conditions are required.

Among the uses already estab-
lished are heat-resistant gaskets,
diaphragms, and packings; impreg-
nation of glass or asbestos fabrics
for gaskets; coating conveyor belts
for high-temperature service; coat-
ing glass tapes, wires and cables,
and metals; embedding transform-
ers; and fabrication' of tubing, hose,
rollers, pads, vibration mountings,
and the like.

Silicone rubber comes in the form
of crepes and pastes, and it can be
fabricated by molding, laminating,
extruding, and coating.

SILICONE RESINS — Still harder
materials are the thermosetting sili-
cone resins which have found their
widest use in insulating varnishes.
The hard resin is simply dissolved
in a suitable solvent, such as
toluene, and used to coat magnet
wire, impregnate glass or asbestos
fabric, bond mica laminations to
glass fabric, and to fill voids and
render assemblies water-proof.
Here, the use of silicone varnishes
instead of bulkier insulating mate-
rials makes it possible to decrease
the overall size of electrical motors.
Two properties of silicones which
make them especially suitable for
insulating electrical equipment are
their water repellency and resist-
ance to heat. In a great many en-
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vironments the chief purpose of in-
sulation is to keep out water. Many
organic varnishes are sufficiently
water-repellent at ordinary tem-
peratures, but they crack or become
carbonized at high temperatures and
then admit moisture. Silicones are
inherently - ater-repellent, and be-
cause they are stable up to 500 de-
grees, Fahrenheit, or higher, they
do not lose their desirable proper-
ties in service.

The use of silicone insulation per-
mits as much as a 50 percent reduc-
tion in weight of electrical equip-
ment where the operating tempera-
ture can be increased; and where
it is desirable to maintain a lower
operating temperature, the service
life of the insulation can be greatly
lengthened. For example, in an ac-
celerated test at 590 degrees, Fah-
renheit, one motor operated the
equivalent of 2000 years at 320 de-
grees, Fahrenheit. The use of sili-
cone varnish has therefore been
hailed as the most notable advance
in insulation since the advent of the
electric motor itself.

Silicone resins have also been
combined in enamels and heat-re-
sistant paints. Formulated with
titanium dioxide or aluminum flake,
these resins give paints which are
exceptionally resistant to heat and
weathering and do not become yel-
low with age. The properties of these
finishes are midway between ordi-
nary organic coatings and ceramic
finishes.

SILICONE GREASES — The advan-
tages of higher operating tempera-
tures for electric motors afforded by
silicone insulation will only be fully
realized when high-temperature
lubricants are available. Progress is
being made in this direction in re-
search upon silicone oils and greases,
and it appears likely that electric
motors eventually will not only be
silicone-insulated but also silicone-
lubricated.

These greases, which are simply
liquid silicones thickened with car-
bon black or metallic soaps, are ex-
tremely resistant to oxidation and
to chemical attack. Silicone stop-
cock lubricants for laboratory use
have already appeared on the mar-
ket.

OTHER COMPOUNDS — While the
silicones are the most dramatic of
the organic—silicon compounds,
there are others that deserve men-
tion as well. One of these is ethyl
silicate, which is the ethyl ester
of silicic acid. It is useful as a source
of amorphous silica and is used as
such as a bonding agent for casting
molds; as a preservative and a
weather-proofing agent for stone,
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brick, concrete, and plaster; in heat-
resistant paints; in nitrocellulose and
vinyl resins to improve adhesion to
glass; and in the preparation of
solid fuels.

Also, ethyl silicate will burn, giv-
ing off fumes of finely-divided silica
“smoke.” This fumed silica has the
same physical properties as carbon
black except, of course, that it is
white. It can substitute for the car-
bon black which is so necessary in
rubber to give it tensile strength
and wearability, and in the near
future it will be possible to make
automobile tires of solid white or
any pastel shade.

Other esters of silicic acid—espe-
cially tetraphenyl silicate and tetra-
cresyl silicate—are being studied as
heat-transfer agents for industrial
processes. In the absence of mois-
ture they are stable at very high
temperatures. Another type of com-
pound being studied for the same
use is tetraphenyl silicon, which is
chemically more stable.

The organic chemistry of silicon is
truly a modern development. The
first synthetic plastics was made al-
most a century ago, but the silicones
were not even known in the labora-
tory until the turn of the century.

Even now it is too early to pre-
dict what will eventually be dis-
covered in so virgin a field. Surely
they will be used more and more in
electrical equipment, lubrication,
paints—wherever heat and moisture
are natural enemies. They are not
cheap, to be sure, but cost is sec-

-ondary, in many uses, to the im-

proved performance, lower mainte-
nance expense, and other benefits
accruing from their use. It is not at
all unlikely that in future kitchens,
to take a familiar example, food
which is taken from a refrigerator
powered by a silicone-insulated and
lubricated motor suspended on sili-
cone rubber will be cooked on.a
silicone enameled stove.

ANODIZED MAGNESIUM

Holds Paint, Resists
Attack Like Aluminum

THE PROCESS used to apply a color-
able or protective layer on alumi-
num has now been successfully
adapted to coating magnesium with
a similarly useful surface coating
of its own oxide-silicate. The anodic
layer formed on the metal can be
dyed, acts as an anti-corrosion pro-
tective coating, and provides a sur-
face to which paints and enamels
will satisfactorily adhere.
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ELECTRONICS

Conducted by KEITH HENNEY

Tubing
Without Troubles

An Electronic Sleuth Probes From Within Metal Tubing to Ferret Out
Hidden Corrosion and Other Defects that Might Cause Serious Acci-
dents and Production Losses. Good Tubing is Not Wasted- Salvagable
Tubing is Clearly Recorded by this Speedy, Non-Destructive Testing

By VIN ZELUFF

Associate Editor, Electronics

® LOOKING AHEAD °
Development of electronic inspection
units for steel tubing. . . Lower op-
eration costs of complex chemical
and steam plants. . . Greater assur-
ance of trouble-free passage for
ships powered by steam. . . Increased
reliability of many tubular structures
such as aircraft engine mounts. . .
Longer plant operating periods with-
out shut-downs for inspection.

ONE of the most serious prob-
lems in oil refineries, chemi-
cal plants, steam-power plants,
sugar mills, and countless other in-
dustrial installations using tubular
heat-exchange equipment is the
constant threat of failure of the tub-
ing due to internal corrosion. These
failures often result in serious ac-
cidents, loss of life, and destruction
of equipment, and levy a heavy toll
of lost production due to forced plant
shutdowns.

Heat-exchange equipment con-
sists of hundreds, or thousands, of
tubes arranged in parallel and gath-
ered into bundles within a metal
container or shell. The petroleum
industry alone has thousands of
heat exchangers and condensers.
Through the tubes of heat ex-
changers pass all crude oils en route
to refining process equipment.
These oils are heated in the ex-
changers by outgoing gases or liquid
on the outside of the tubes. The
condensing of gasoline from a vapor
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to usable liquid is performed in con-
densers. Here, the gases pass around
tubes which are kept cool on the
inside by constantly flow ng water.

The chemical industry likewise
uses heat exchangers and con-
densers for either heating or cooling
corrosive liquids, vapors, and so on.
Steam-power plants have con-
densers containing as many as 20,-
000 tubes through which cold water
flows to condense steam.

TUBE TESTS—To offset the corro-
sion problem, engineers have ordi-
narily provided generous corrosion
allowances in the design of heat-ex-
change equipment, and imposed
strict schedules of periodic inspec-
tion and test. In the latter, they
have used what are admittedly im-
perfect hit-or-miss methods. An ex-
ample is the hydrostatic test in
which water under pressure is
forced into the shell of the ex-
changer around the tubes, so that
tubes which fail completely are de-
tected by water leakage.

Another popular method is that
of déstructive inspection of random
samples, wherein individual tubes
from different sections of the ex-
changer bundle are cut out and split
open for visual inspection or ex-
amination by chemical, physical, or
metallurgical tests.

These conventional methods leave
much to be desired. The hydro-
static test shows up only those tubes
which are already corroded through,
or so nearly through that they can-
not withstand a slight extra pres-
sure. Thus it gives no assurance
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Probolog is compact, easily carried
to job. Pen traces permanent record

that the tubes which survive the
test without leakage will stand up
in service until the next scheduled
shutdown, nor even that they will
not fail in a few days and cause a
serious interruption of plant pro-
duction.

In the destructive - inspection
method, the sample tubes cannot be
returned to the exchangers even if
they are not split open, since it is
usually necessary to cut them out
of the tube sheets. In addition, there
is no certainty of how representative
a sample tube may be, and of just
what fraction of the bundle. A per-
fectly good tube may adjoin a row of
tubes which are on the verge of
failure and, conversely, the detec-
tion of a faulty tube might lead to
discard of all surrounding tubes
even though many of them actually
may be in excellent internal condi-
tion.

In practice, if either test locates
a defective tube, that entire seg-
ment of the exchanger may be re-
tubed; or if the number of “leakers”
appears high it is safest to discard
the entire bundle of several hun-
dred tubes rather than risk an emer-
gency shutdown of complex manu-
facturing operations. Oil refineries
have graveyards that are full of dis-
carded - heat-exchanger bundles
about which the maintenance engi-
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DEFECTIVE TUBE SOUND TUBE

CORROSION —» = =

I Typical tube records
.[ (left) show easily-
- read trace that spots
i defective areas
J and locates such
defects relative to
] baffles. In use
(below) probe
is pulled through
tubes at fixed
rate by motor-driven
puller device

Courtesy Shell Oil Company
DEFECTIVE TUBE

neer often wonders if the right thing
was done in consigning what might
have been perfectly good and valu-
able equipment to the scrap-heap.

NON-DESTRUCTIVE TEST — There
has been an urgent need for a non-
destructive  tube-testing method
which, by providing a comparative
record for each individual tube,
would eliminate all the guesswork
and place exchanger maintenance
on a logical basis. To fill this need,
a new electronic instrument has
been developed that detects and
records quantitatively all types of
irregularities in tubes of non-mag-
netic metals, including such defects
as pinholes, cracks, corrosion and
erosion pits, variations in wall thick-
ness, and differences in chemical
composition. The device is portable,
and can be operated by one man at
the normal location of the exchanger
in the plant. It inspects the tubes
from the inside and requires no
preparation of the equipment before
inspection other than removal of
the exchanger head. In use it may
be operated either as an indicator
or to make a record that can be re-
tained for direct comparison with
those of other tubes or with those
from other inspections of the same
tube at different lengths of service.

The new electronic instrument is
called .the Probolog, a product of
Shell Development Company. In its
present commercial form the unit
performs routine testing of non-
magnetic tubes, and consists of one
or more interchangeable probes of
different diameters; a mechanical
probe puller, usually synchronized
with the chart drive of the recorder;
and an electronic recorder, equipped
with a continuous strip-chart but
also incorporating a neon lamp as
an indicator. Any defect encoun-
tered by the probe upsets the bal-
ance of a bridge circuit of which the
probe is a part. This is transmitted
to the recorder by an electronic
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amplifier to make a characteristic
record of each defect.

The Probolog may be employed in
several ways depending on the par-

ticular application and the data
sought. For inspection of tube
bundles during a routine plant shut-
down, for example, one oil refinery
uses a standard procedure.

TESTS RECORDED—The instrument
is first used as a visual indicator,
and a rapid preliminary survey is
made of all the tubes. The elec-
tronic equipment is adjusted to
flash the neon lamp whenever a sig-
nal exceeding a specified minimum
intensity is transmitted by the probe
and the operator explores the tubes
as rapidly as he can draw the probe
through. Those tubes which are
shown by flashes of the lamp to con-
tain defective areas are marked for
further inspection, and the re-
mainder passed as satisfactory.

A second inspection of the marked
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tubes is then made, using the strip-
chart recorder, and the probe
puller is synchronized so as to draw
the probe through the tube at a
standard rate, perhaps 10 feet per
minute. A permanent record is thus
obtained of the internal condition
of each suspected tube. Here, each
defect is not only shown graphically
but is located along the tube. The
record of a faulty tube consists of
a series of deflections from a central
line—at which the pen is originally
set by testing a tube known to be in
good condition—and the magnitude
of each deflection is proportional to
the extent of the particular defect.
Relatively little experience is re-
quired for proper interpretation of

these records, and an objective basis
is thus provided for the retention
or rejection of each partially cor-
roded tube.

Metallic baffles and tube sheets
appear on the record as defects,
causing a wide swing of the pen.
Since these deflections are of a
large order of magnitude, however,
and occur at regular intervals,
proper allowance may be made and
the record is not obscured.

When records of several tubes are
made consecutively on a continu-
ous strip of recorder paper, the wide
deflections caused by the terminal
tube sheet actually serve to separate
the logs of individual tubes. Scale
and other non-metallic deposits do
no affect the record

The instrument is designed specifi-
cally for the inspection of non-mag-
netic tubes like copper, brass, Moenel,
Admiralty metal, copper-nickel, alu-
minum, magnesium, and austenitic
stainless steels. It is unsuitable for
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the examination of steel tubes, but
a modified instrument adapted to
magnetic metals is now under de-
velopment. An important future use
of the instrument is seen in the in-
spection of new tubes for structural
faults. Aluminum tubing, for ex-
ample, could be tested before con-
struction of an airplane and thus
preclude building in basic weak-
nesses.

TUBE SAVER—The Probolog has re-
peatedly repaid its cost in terms of
savings in heat-exchanger tubes
saved from the scrap-heap. The case
of an isobutane column condenser
recently inspected at the Shell Mar-
tinez refinery may be cited as a
typical example:

The condenser contained 1224
tubes arranged for two-pass con-
tact of hydrocarbon gases in the
tubes against cooling water in the
shell. Probolog inspection revealed
that 40 tubes in the upper or “hot
pass” were defective to the point
where replacement was advisable,
and that virtually all the 612 tubes
in the lower section were in very
poor condition. Since the first 40
tubes were scattered throughout
the upper bank, it seemed that the
entire bundle would have to be
scrapped.

The Probolog records showed,
however, that the remaining 572
tubes in the “hot pass” might con-
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SHORAN MAPS

Accurate to 10 Feet in
300 Miles, Made Electronically

SLOW and inaccurate methods of
surveying land areas by establish-
ing one fixed point after an-
other along a line with rod and
chain have been outmoded by
Shoran—short-range navigation—
another war-time electronic devel-
opment for which a peace-time use
has been found.

In operation, a Shoran-equipped
plane sends 20 short-wave radio
pulses per second to two ground
stations. The stations transmit these
signals back to the plane, produc-
ing bumps or pips on a thin cir-
cular pattern on the cathode-ray
screen in front of the operator in
the plane. A third pip represents
the plane. The operator adjusts the
controls until the three pips merge
into one, at which instant the exact
distances to the ground stations are
shown on two dials calibrated in
thousandths of a mile. Simultane-
ously, a camera photographs the
dials and another camera photo-
graphs the ground vertically be-

11N

fidently be returned to service and
that the corrosion in the lower sec-
tion was restricted to the first 12
inches of the tubes in from the tube
sheet. The result was that not only
were 572 tubes of the original bundle
retained in place, but 612 additional
tubes—shortened from 155 to 120
inches by sawing off the corroded
ends—were made available for re-
tubing a shorter bundle in another
piece of equipment.

The electronic instrument is now
in use at Shell refineries in the
United States. Training of operators
has presented no problem, the aver-
age individual usually acquiring fa-
cility with the method within the
first day. By specifying standard
settings of the probe puller and
chart drive, tube records are ob-
tained which may be accurately in-
terpreted by any member of the
maintenance staff. Files of these
records, duly numbered and dated,
provide the refineries with a re-
liable running inventory of their
tubular equipment in corrosive ser-

.vice.

A commercial model of the Probo-
log, embodying all the refinements
indicated by practical plant experi-
ence over a prolonged period, is
now in production. It is expected to
find wide application in the many
plant installations in which non-
magnetic tubing is subjected to cor-
rosive conditions.
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low, thus preserving the fix for fu-
ture use.

Charts and maps can be drawn
from a number of these fixes, and
older maps can be recalibrated for
accuracy. Since each point is lo-
cated individually, errors do not
inerease with the number of meas-
urements made, .as they de when
ground surveys are made along a
line. With Shoran, a point may be
located within 10 feet at a range up
to 300 miles from the ground sta-
tions. A geodetic control network of
the world is possible, with control
stations about every 500 miles.

Initial Shoran surveys are now
under way at Buckley Field, Colo-
rado, under the direction of the
Unifed States Coast and Geodetic
Survey.

ST. ELMO'S FIRE

Long an Aviation Radio
Menace, Foiled by Wicks

PRECIPITATION static, the neise
caused in aircraft radio receivers by
static discharges of millions of volts
when the airplane flies through par-
ticles of ice, snow, dust, or highly-

CHIEMTIEIS ALIENIA~ AN

KA S T T .
Piane suspended in static-test hangar

charged clouds, has at last been
almost eliminated from the list of
unavoidable menaces to air travel

Intensive research by a group of
scientists at Wold-Chamberlain Air-
port in Minneapolis showed that this
so-called St. Elmo’s fire, often clear-
ly visible at night on propeller tips,
antenna, antenna masts, wing tips,
and other projections, can be sup-
pressed by draining off the electrical
charge on the airplane. This is ac-
complished by means of 12-inch long
silver-impregnated cotton wicks ex-
posed to the air stream and by using
complete polyethylene insulation on
the radio antennas and their connec-
tions. About a dozen wicks are
needed per plane.

TRAMP METAL

Spotted On High-Speed
Conveyor Belt by Electronics

D ETECTION of metal particles in
plastics, food, textiles, rubber, and
other materials that pass along a
conveyor belt is now possible by a
new electronic machine. In opera-
tion, a conveyor belt carries the ma-
terial to be inspected through sen-
sitive coils arranged in a high-
frequency circuit developed by
RCA. A metal particle hidden in
the material creates an impulse
voltage in the coils because it dis-
torts their electromagnetic field.
This impulse is sufficiently amplified
by an electronic unit to operate a
warning bell or lamp, stop the con-
veyor, mark the object, or reject it
from the belt. The speed of the con-
veyor is about 600 feet per minute.
Both minute and large particles of
ferrous and non-ferrous metals are
‘detected and no specially trained
operator is needed.
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METALS IN INDUSTRY

Conducted by FRED P. PETERS

Extrusions by Impact

For Certain Products—Particularly Those Requiring Tubular Shapes

and Closed Ends—Impact Extrusion in a Fast, Simply Tooled Means of

Fabrication. lts Essentials are Only a Punch, Die, and Press—but

Its Potentialities Range from Collapsible Tubes to Aircraft Parts

AMONG the various methods of
producing small metal parts,
few have expanded more in recent
years than impact extrusion. Once
confined largely to the manufacture
of collapsible tubes for tooth paste,
shaving cream, and like items, im-
pact extrusion is now being in-
creasingly applied to many other
types of products, especially those
of cylindrical shape with either one
end or both ends closed.

Impact extrusions are made by
placing metal slugs within a die
and striking them with a punch.
Thus a part of the metal is extruded
through the annular opening be-
tween the die .and the punch. Such
products always have a cupped
shape as they come from the die.

Applications include a large va-
riety of cup-shaped parts and tubu-
lar elements, many of these being
produced as substitutes for, or in
competition with, similar parts
either drawn from sheet steel or
fabricated as die castings, from
brazed tubing, and so on. Many ex-
truded parts, however, cannot be
duplicated by drawing. This is part-
ly due to the fact that the base of
the extrusion is often much thicker
—or sometimes thinner—than the
walls and frequently incorporates
bosses and extensions not feasible
to produce by drawing.

In addition to collapsible tubes,
which are said to constitute some
95 percent of the total present out-
put of impact extrusions, other prod-
ucts made by this method embrace
cases for dry cells; cans for vibra-
tors and condensers, both electro-
lytic and foil types; transformer and
radio-tube shields; cylinders for
pumps, door checks, and grease
guns; cans for ignition coils; flash-
light and cartridge cases; textile
sleeves and bobbins; and many
other items of cupped or tubular
form. At least one aircraft manu-

SEPTEMBER 1946 =«

By HERBERT CHASE

Accurate forming of walls and ends increases utility of rapid, impact method

facturer has produced flanged and
unflanged parts for use as struc-
tural elements in-aircraft.

As has been indicated, the elec-
trical and electronic industries are
the largest consumers of impact ex-
trusions aside from those using col-
lapsible tubes as containers. It ap-
pears likely, however, that other
uses will be extended as the utility
of impact extrusions becomes more
generally known.

MANY POSSIBILITIES—The bottom
of an extruded cup usually is thicker
than the side walls and is, in reality,
a forging. Side walls are- commonly
of uniform thickness, but can have
longitudinal beads, can be fluted
either internally or externally, and
can have a length many times the
diameter of the base.

In one type of impact extrusion,
the base includes a flange which can
have a diameter two or more times
that of the extruded portion. In
others, a flange is produced by a
secondary heading or upsetting op-
eration.

Many secondary operations are
performed on impact extrusions.
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® LOOKING AHEAD °

Increasing competition between im-
pact-extrusions and drawn sheet
metal parts. . . Greater appreciation
of the utility of the process. . . Ex-
panded use of copper, magnesium,
and silver extrusions as techniques
are developed. Application to
many cup-shaped forms now made
by die casting.

They are usually trimmed at the
outer end of the extruded portion
and sometimes a projection on the
base requires trimming to length. In
certain forms the base is cut off,
leaving only the extruded tube. The
base can be pierced, drilled, tapped,
threaded, or otherwise machined.
Beads are often rolled in side walls
and the walls can be pierced,
notched, slotted, serrated, given a
stepped diameter, spun over, or ma-
chined in other ways.

SOFT METALS BEST—Only soft and
ductile metals are suited for impact
extrusions, largely because the pres-
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sures required for harder and less
ductile materials become prohibitive.
At present the materials used, in
order of commercial importance, in-
clude lead, aluminum, zinc, and tin.
Copper, magnesium, and silver are
among other soft metals that can be
impact extruded, but as yet the de-
mand for these is slight.

In general, metals that are sub-
stantially pure are most readily ex-
truded and—with the exception of
lead and zinc metals which are used
as nearly pure as can be economi-
cally produced—are used for most
extruded products. Although pure
lead can be extruded readily, the
resulting product, especially when it
has very thin walls, is too soft to be
handled without distortion. For this
reason, lead for extrusion is com-
monly alloyed with about 3 percent
of antimony to give the product
adequate stiffness. When antimony
has been scarce, other stiffening
metals—including 0.5 percent silver
—have been used in its place.

Although lead has high resistance
to some types of corrosion, it is not
immune to chemical attack by cer-
tain materials for which lead-alloy
tubes serve as containers. For this
reason, the tubes are commonly
lacquered, given some other protec-
tive finish, or are tin-clad.

Tin is readily extruded and before

the war was used in pure form for
the manufacture of collapsible tubes
despite its rather high cost. Tin has
a brighter color than lead, is quite
resistant to tarnishing, and is highly
resistant to corrosion. All these are
desirable qualities in collapsible
tubes. Pure tin, however, though
much stiffer than lead is not stiff
enough for some extruded tubes and
has often been alloyed with 05 to
10 percent copper or with small
amounts of zinc or bismuth to in-
crease stiffness.

Shortages of tin during and since
the war have restricted its use in
pure or tin-rich alloys to only a few
extrusion applications, chiefly for
small containers for drugs or
medicinals that cannot be packed
safely in other containers. Tin is
permitted, however, for cladding of
lead for making extrusion slugs for
some purposes, provided that the
total tin does not exceed 3 percent
of the slug’s weight. About 95 per-
cent of all collapsible tubes are now
made either from lead-antimony
alloy or from this alloy in tin-clad
form. The remaining 5 percent are
nearly all extruded from pure alu-
minum slugs.

Although lead and tin extrusions
serve well for collapsible tubes, they
lack the strength, hardness, and
stiffness required for most impact

Parts for electronic and radio equipment are well-adapted for impact extrusion
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extrusions classed as “shells”—not
to be confused with shells such as
are used for ammunition. For this
and other reasons, either aluminum
or zinc, in pure or alloyed form,
serve for making most impact-ex-
truded shells and open end tubes—
the latter being shells from which
the closed end has been cut.
Where low weight or some other
special property of aluminum or of
its alloys are not essential require-
ments, either zinc or aluminum may
be chosen. Under current market
conditions, costs per extruded piece
are about on a par. Aluminum and
its alloys have some advantage:in
initial appearance and sometimes in
strength over the zinc extrusion,
but are not so easily soldered or
plated. Zinc is required, of course,
for dry-cell cases and, although
these are frequently drawn, some’
shapes for such cells are extruded.
Considerable impact extruding of
pure copper has been done. Among
the products that have been made
are short, open tubes for honey-
comb, automobile radiator cores but
less expensive types of cores have
largely, if not fully, supplanted this
type. Other impact extrusions of
copper are still of minor importance.

SIMPLE TOOLING—For rapidity
and economy in production, crank-
type or equivalent positive-mechani-
cal—as opposed to hydraulic—press-
es are used for impact extruding.
As the pressures required are high,
the presses have heavy frames and
flywheels. For some aluminum ex-
trusions, pressures approaching 200,-
000 pounds per square inch are said
to have been attained. Less pressure
is required for softer and more duc-
tile metals. The required pressure is
influenced by the shape of the punch
and die, and by the thickness of the
extruded wall.

All production - of impact extru-
sions requires a die and a punch. In
general, the die block and punch
holder are more or less standard
items. All that is required for mak-
ing most ordinary extrusions, be-
yond the standard elements, are a
die ring and a punch tip, each being
made to fit its respective holder. If
special bosses—either interior or ex-
terior—are required on the base of
the extrusion, the punch tip, or die,
or both must have corresponding re-
cesses.

In the usual procedure, the slug
to be extruded is blanked in a press
to make a reasonably close fit in the
die. In most cases, the slugs are cir-
cular, and the parts to be made from
them have circular sections. This
greatly simplifies manufacture of
punch and die parts and makes them
quite moderate in cost.
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Impact extrusion affords a great variety of closed, formed, or machinable ends

The punch is always smaller than
the hole in the die; the resulting
space between the die and the
punch provides the opening through
which most of the metal in the slug
is extruded to form the side walls
of the product. As the punch is
forced into the metal, the latter
“squirts”—usually upward—around
the punch, thus forming the wall in
a small fraction of a second even
though it may be several inches in
length.

Ordinarily, the slug is made to
fit the die fairly closely; the impact
of the punch forces the metal to fill
all die recesses completely, includ-
ing any holes for bosses or exten-
sions, before the extruded wall is
formed. As the operating cycle pro-
ceeds, there is a further flow of
metal between the die and the punch
to complete the part. As the punch
approaches the end of its stroke, it
may come fairly close to the bottom
of the die recess but usually not
closer than 0.030 inch. At that point
friction between die and punch end
becomes excessive and the punch is
stopped. Proper shaping of the die
and punch end help to reduce the
friction and to lower the maximum
pressure required.

RAPID PRODUCTION — Although
the production speed on extrusions
up to about 1% inches in diameter
varies from about 35 to nearly 70
pieces per minute, the average is
close to 60 per minute or one per
second. Of this second of time, only
about 20 percent is for forming the
extrusion itself, even when an ex-
trusion to seven inches long is made.
This is considered about the maxi-
mum rate of flow economically
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feasible in impact-extrusion work.

The length of impact extrusions
is limited only by the length of the
punch that can be wused and
the available pressures; extrusions
longer than 18 inches have been
made and length tolerances can be
held to within 0.015 inch. Some alu-
minum extrusions having an outside
diameter of five inches have been
made, although zinc extrusions are
usually smaller than 1% inches
outside diameter.

The advantages of impact extru-
sions that appeal to many designers
include rapidity of production;
availability in forms that are made,
ready for use, in a single fast opera-
tion, except for trimming; low scrap
losses; highly smooth surfaces; one-
piece seamless fabrication; unusual-
ly low tooling cost; accuracy of di-
mensions; and .close reproducibility
from piece to piece.

The limitations are restriction to
tubular shapes, with or without a
bottom; limited range of materials
suitable for the process; specialized
techniques; and the necessity for
using as raw material slugs which
have been previously cut from rela-
tively expensive sheet, strip, and
bar stock.

Aside from collapsible tubes, im-
pact extrusions seem to be establish-
ing a special area of use for parts
whose length is 15 to 2 times their
diameter, and particularly when the
bottom must be thicker than the
walls. When the design calls for
ribs or bosses in the bottom or sides,
or for other special features that
cannot be drawn from sheet stock,
impact extrusion often is indicated
as the best production method.
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Exceedingly keen competition
exists between drawn sheet metal
and impact extrusions for such non-
ferrous metal products as dry-cell
cases and radio condenser cans. On
the other hand, for the collapsible
tubes that constitute most of the
present market, impact . extrusions
cannot be duplicated with compa-
rable economy, if at all, by any
other method of manufacture.
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STEEL-ALUMINUM RIVET

Heat-Treatable to
Handle High Shear Loads

DEVELOPED in the aircraft industry
to overcome previous limitations on
the strength of riveted joints, heat-
treatable, alloy-steel rivets are
equipped with aluminum alloy col-
lars. The alloy-steel, load-carrying
part of the rivet may be heat treated
to high strengths, while the alumi-
num collar permits deformation for
heading’ without altering the body
strength of the rivet.

This type of rivet is designed pri-
marily for resistance to shear, shear
strengths of 75,000 pounds per
square inch being available after
heat treating. The rivet was devel-
oped by engineers of North Ameri-
can Aviation Inc. and is now being
produced by four licensed manufac-
turers—Pheoll Manufacturing Com-
pany, National Screw and Manufac-
turing Company, American Screw
Company, and Fibre and Metal Pro-
ducts Company.

Its success in meeting the need for
a fastening of high strength and low
weight for critical locations in air-
frames led to its adoption by most
airplane producers for engine
mounts, wing spars, stabilizers, fire-
walls, and so on. It is now going into
commercial planes, automobile truck
trailers, and other civilian items.

PLATED PISTON RINGS

Show Longer Wear,
Better Qil Retention

APPLICATION of the van der Horst
porous-chromium plating process
to cast-iron piston rings for air-
craft, truck, bus, and automotive
engines is said to have increased
piston-ring life about five times
and reduced cylinder wear 30 to 50
percent. Only the top ring of each
piston is plated, and the plating
thickness is 0.004 to 0.006 inch on
the cylinder-contacting surface. The
chromium-plated rings are much
harder and more wear resistant than
unplated rings and the porosity of
the plate provides an oil-retaining
surface.
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PLASTICS

Plastics
Stick Together

Joining Two or More Pieces of Plastics Together is Something Beyond
a Gluing Job and It Just Misses Being Welding. Consequently, Many
of the Methods Used are Not Universally Known. With Proper Tech-
niques for the Plastics Involved, Strong, Clear Joints are the Rule

By CHARLES A. BRESKIN

Editor, Modern Plastics

EXAMINATION of almost any ar-

ticle made of thermoplastic ma-
terials—acrylics, cellulose acetate,
cellulose acetate butyrate, polysty-
rene, and cellulose propionate—dis-
closes that it has either been formed
or sawed. And, in a high proportion
of parts, the pieces thus fabricated
have been cemented together to
make the finished piece.

Even more than the forming,
bending, sawing, and other cutting
operations, the cementing job spells
the success or failure of an article.
While a slightly uneven edge on a
product may marr its appearance,
the article can be used as long as
the cemented joints are sound.

The cementing of thermoplastics
depends on the intermingling of the
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two surfaces of the joint so that
there is cohesion similar to that in
the material itself. With care and
practice it is possible to obtain with
two pieces of acrylic, for example,
a cemented joint that closely ap-
proximates in transparency a solid
block of this plastics.

This intermingling of the surfaces
is entirely different from wood glu-
ing which depends on the adhesion
of the glue to each of the two sur-
faces being bonded. To effect co-
hesion between pieces of thermo-
plastic material an organic liquid
solvent is used which actually at-
tacks the plastics, forming a well-
defined, soft, surface layer called a
“cushion.” Actually the term “weld-
ing” is more descriptive of the proc-
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Welding of thin-gage acetate sheet is
accomplished by applying solvent with
pen applicator (below), then quickly
placing other sheet on wet ‘area. When
set, joint is clear and strong (left)

Courtesy Celanese Plastics Corporation

® LOOKING AHEAD ¢

Better looking, longer lasting plas-
tics products when joining is better
understood. Designs conceived
with a closer attention to assembly
problems. . . Lower production costs
with faster assembly rates. . . Fewer
consumer complaints about plastics
articles “coming apart.”

ess than the term “cementing,” and
the term “solvent” more descriptive
than “cement,” though the latter is
the word most commonly used to
describe the material making the
weld.

To achieve the best bond, the
acrylics must be handled differently
from the other thermoplastic ma-
terials. And polystyrene, while
handled in the same way as the
cellulosics, should employ a differ-

ent solvent.

SOLVENTS—While both the tech-
nique and the solvent are important
in cementing thermoplastics, the
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selection of the solvent comes first.
Highly recommended for use with
acrylics is a mixture of equal parts
of monomeric methyl methacrylate
—inhibited with 0.006 percent hy-
droquinone—and methylene di-
chloride. Immediately before using
this solvent, a small capsule of ben-
zoyl peroxide is added as. a catalyst
in the proportion of one capsule to
one pint of solvent mixture. Since
the catalyst acts to thicken the sol-
vent unless the mixture is refriger-
ated, the best procedure is to make
up only errough solvent for about a
half day’s work. The mixture also
tends to lose a portion of the methy-
lene dichloride through evaporation.

Certain types of work may re-
quire the use of a more active sol-
vent than the 50-50 mixture just
described. There are small parts
that will not be expected to with-
stand heavy stresses and there are
circumstances when for economic
reasons production must be speeded.
In such cases, the liquid methylene
dichloride may be used without any
other components. But there is the
danger that the joint may show
biushing or whitening at the point
of weld.

Further down the list of recom-
mended solvents for the bonding
of acrylics is glacial acetic acid
which must be handled with great
care since it is very corrosive and
irritating to skin and eyes. At the
bottom of the list of solvents is
acetone.

BONDING TECHNIQUES—With the
solvent decided upon, the next step
is to determine the most effective
method of using the mix. Most of
the work on larger acrylic pieces is
accomplished through the use of the
soak method which consists of dip-
ping one of the two pieces to be
welded in the solvent and holding
it there until a softened cushion is
formed on the surface to be welded.
When the piece is removed from
the solution the surface of the cush-
ion is wet with solvent. As this sur-
" face is pressed against the dry sur-
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Four steps in
cementing thermo-
plastics—Ileft
to right: mating
surfaces are formed,
cemented, polished
and finally
grooved, if practical,
to conceal joint

Courtesy Plasteck
Manufacturing Company

face of the other part being welded,
the excess solvent forms a second
cushion on this matching edge, shal-
low but enough to permit the inter-
mingling of the two surfaces.

Sometimes clear acrylic shavings
are dissolved in the solvent to give
it a consistency which allows it to
be applied like glue. This thickened
solvent may be applied with a brush
or other mechanical means, but it
works on the same principle as the
mix used for the soak method, the
viscous material acting only as a
carrier for the solvent.

The time that a piece of acrylic is
left to soak in the solvent varies,
but a good average is 15 minutes.
The critical period is that between
the time the piece is taken from the
soak tank and the moment it is
joined to the second piece. Since it
is the liquid solvent on the surface
of the cushion and not the cushion
itself that effects the bonding, the
joint must be made before the liquid
has a chance to evaporate. Other-
wise a poor bond results and, if the
joint does not break open, it still
has poor strength qualities.

Another important time element
in the bonding of acrylics is the in-
terval between the time the two
pieces are placed in contact and the
time actual bonding pressure is ap-
plied. This is the period when the
liquid surface of the cushion is be-
ing absorbed by the opposing dry
surface. Naturally this is not done
instantaneously: a satisfactory in-

Welding halves of
plastics barrel-
bank. Felt pad is
partially immersed in
acetone; operator
transfers small
amount of
acetone from pad to
edges to be
joined together

Courtesy
Elmer E. Mills Corporation
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terval ranges from 15 to 30 seconds.

The acrylic pieces must never - be’
immersed in the soak bath unless
all surfaces that come in contact
with the solvent but are not being
bonded have been covered with a
pressure-sensitive adhesive. This
taping confines the action of the
solvent to the area of the joint. It
is important for the covering to be
well applied and that there is enough
overlapping of the tape to prevent
the cement from seeping under the
edges. If ‘this is not done the sur-
face of the acrylic not being bonded
will be marred.

JIGS AND EDGES—Besides the sol-
vent used and the time elements
there are a number of other factors
effecting satisfactory bonding of
acrylic materials. For one thing, the
two parts must be joined with great
accuracy. In butt joints, for example,
both edges must be made true and
square before the welding operation
begins. Where possible, an effort
should be made to design the article
so the joining edges are flat. If a
curvature is unavoidable, both
curves showld have the same radius
if the pieces are to be butt joined.
If an overlap joint is called for, the
radii of the two curved parts should
be different enough so the two areas
mate perfectly.

Sometimes the construction of the
article is such, whether the edges
to be joined are flat or curved, that
jigs must be used to hold the parts
firmly together until the weld is
hardened. The jigs should be so de-
signed that they apply enough pres-
sure to squeeze all air bubbles from
the joint, thus assuring a thorough
intermingling, and apply the pres-
sure uniformly. They must also be
built to compensate for the shrink-
age which always takes place dur-
ing the hardening of the solvent,
for only in this way will the pres-
sure on the bonded joints be held
uniform. If the two pieces of acrylic
are held rigidly in the jig so that
they cannot move together while the
joint is drying, the bead of excess
cushion will tend to draw back into
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the joint, leaving dimples along the
outside surfaces. In some cases,
bubbles may even be visible. The
parts being joined “should be al-
lowed to stand in the jig for at least
four hours, and an additional period
of four to five hours should elapse
before the joint is subjected to han-
dling.

To make a stronger joint, the
temperatures can be raised slightly
while the acrylic pieces are held to-
gether. This will cause the cushion
to enlarge slightly. Upon cooling,
the size of the cushion will remain
constant and will be harder since
some of the solvent will have evapo-
rated from the joint. This operation
must, however, be undertaken with
caution for if the cushion becomes
too large or deep serious weakening
of the plastics section results.

CELLULOSICS—When the bonding
of such thermoplastics as cellulose
acetate, cellulose acetate butyrate,
cellulose propionate, and polystyrene
is undertaken, all the technique
learned regarding the acrylics must
be discarded. The soaking process
should never be used with cellu-
losics because of the quicker action
of the solvents on these plastics.
Even thorough taping will not pro-
tect the surfaces, the action of the
solvent through the exposed edges
quickly ruining the appearance over
a wide area.

Acetone is one of the most com-
monly used solvents for the cellulose
esters. If it is used alone, however,
the cemented pieces often take on a
white, frosted appearance due to
the high evaporation rate of the
acetone. So rapidly does it evaporate
that it may not even have time to
soften the surfaces and effect ad-
hesion. These difficulties can be
overcome by the addition of one or
more solvents of higher boiling point
—methyl Cellosolve acetate, for ex-
ample. This addition, however, in-
creases the drying time of the weld.

Rather than using either acetone
or methyl Cellosolve acetate, it is
sometimes found advantageous, par-
ticularly on jobs where the surfaces
are not smooth, to use a more vis-
cous solvent. For cellulose acetate,
such a solvent or dope can be made
up with 10 parts cellulose acetate,
60 parts acetone, and 30 parts of
ethyl lactate—all parts by weight.
The formula for cellulose acetate
butyrate is 10 parts of butyrate, 60
parts of acetone, and 30 parts of
methyl Cellosolve acetate.

When cellulose acetate is being
bonded with cellulose acetate buty-
rate a suitable cement may contain
75 parts cellulose nitrate of medium
viscosity, 25 parts of camphor—ni-
trate film scrap can be used in
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place of the first two ingredients—
400 parts acetone, and 200 parts
ethyl lactate. For cellulose pro-
pionate a satisfactory body cement
can be made with 10 parts of cellu-
lose propionate, 60 parts acetone,
and 30 parts methyl Cellosolve ace-
tate.

Polystyrene is yet a different mat-
ter, benzol being the most desirable
solvent for the welding of this plas-
tics. During the war, however, when
benzol was difficult to obtain,
xylenol was used instead. Since with
both of these solvents a more vis-
cous solution is the best, granules
or shavings of polystyrene may be
added until the proper mix is ob-
tained. A good rule of thumb is a 50-
50 mixture by weight. It should be
borne in mind that both benzol and
xylenol are very toxic, hence the
area where they are used should
be well ventilated.

METHODS IMPORTANT—There are
a number of methods of applying
the solvent to the cellulosics and
polystyrene. One way is with a
brush, care being taken that the
solvent is painted only on the bond
surface. An even more widely used
procedure is that of dipping.

In the dip method the solvent is
placed in a suitably shaped con-

@® @

PLASTICS RE-DESIGN

Proves Need for “Engineering”
On “Non-Plastics” Parts

lN ADDITION to the new plastics
products now appearing on the mar-
ket, a number of old articles are
coming back with new and improved
component part. An example is a
35-millimeter Kodachrome slide box
molded of Bakelite material.

The original slide box was de-
signed to be assembled by means of
a standard hinge having a spring
clip in its center. The hinges were
first put into molded slots in the
side of the bottom half of the box.
This, however, made a poor as-
sembly. The fault lay principally in
the weight of the cover which was
too great for the type of hinge be-
ing used. Consequently, when the
cover opened up, the snap of the
spring plus the weight of the cover
frequently pulled the hinge out of
the bottom half of the box.

Manhattan Screw Company, in re-
designing the slide box, decided that
piano-type hinges with no spring
would be the best choice for this
particular apolication. This hinge is
attached to the two halves of the
box with drive screws and thus far
has proved successful.

There are many other examples
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tainer. A felt pad is placed in this
pan so that its top surface is just
level with the surface of the sol-
vent. Then a fine wire screen is
placed over the top of the pad. The
felt pad acts as a wick, allowing
light contact of solvent with the
part to be welded and the screen
acts to prevent contamination.

With the equipment ready, the
surface of the parts to be bonded
are brought in contact with the
screen and are left in this position
until the material has softened sub-
stantially. Then the pieces are
clamped together and held until
the bond is set. This may be done by
hand if the parts are small since the
joint takes but a few seconds to set.
Ordinarily after the joint has set
there is a protuberance of material
at the weld line. This must be re-
moved by mechanical means but not
until the pieces have been allowed
to set for from 24 to 48 hours to
permit the solvent to evaporate.

Properly done, a cemented joint
should cause no trouble and be al-
most invisible to the eye. What fail-
ures there have been have occurred
due to lack of knowledge of the
“know-how” of cementing—an un-
familiarity of both the solvents that
should be used and the methods of
using them.

@

Hinge, not plastics, needed re-design

of this type of redesign work, par-
ticularly in products that combine
plastics with other materials. Sur-
prisingly enough, it is often the
“other material” that is altered.

DUST PAN

Low-Pressure Laminated,
Does Not Warp at Edge

OF INTEREST to manufacturers of
household appliances, retailers, and
housewives is an experimental dust
pan produced from Fiberglas im-
pregnated with Bakelite polyester
resins. Turned out by the low-pres-
sure laminating techmique, this dust
pan thus far shows no tendency to
warp or become distorted along the
leading edge.
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Conducted by E. F. LINDSLEY

Wax Against Water

Capable of Satisfying the Demanding Packaging Requirements of War,
Plus Previously Unposed Problems of Protecting such Things as Frozen
Foods, are the Waxes and Waxed Papers. Water Doesn’t Penetrate Wax
and Modern Waxes are Tough—Hence Give Efficient Protection

By JOHN C. DEAN

Technical Division, Process Products
Socony-Vacuum Oil Company, Inc.

NATURAL waxes of animal and
vegetable origin have been
employed for centuries in the manu-
facture and decorating of a variety
of articles. Eventually, craftsmen
found that these natural waxes
could be employed for water-proof-
ing as well as decoration. Natural
waxes, however, were not replaced
until 60 or 70 years ago when it was
found that paraffin, one of the con-
stituents of petroleum, was of a
waxy nature.

Paraffin-type waxes, mainly fully-
refined waxes, are desirable as coat-
ing materials due chiefly to their
hard, dry texture. For many appli-
cations, however, they are unsuit-
able because of their brittleness and
of limitations in melting point. The

Adapted by permission from ‘Petroleum Refiner’

former adverse -characteristics is
most pronounced at low tempera-
tures, or where rough handling is
encountered.

Microcrystalline waxes owe their
usefulness to their flexibility and
their highest melting point. The
drawback to their use alone is tacki-
ness at ordinary temperatures.

It is evident, however, that the
advantages of one type may be used
to conteract the disadvantages of the
other, hence the usefulness of a
blend. Usually blends are prepared
containing up to 50 or 60 percent
of microcrystalline wax, but the
exact formula depends on the
properties desired to meet service
conditions. Increased quantities of
microcrystalline wax raise melting
point and improve flexibility, but

Wax treatment of
paper is often
done after the paper
is manufactured.
Here, however, a wax-
emulsion sizing is
added to pulp
in beater to impart
water resistance to,
and lay surface
fuzz of, finished paper
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® LOOKING AHEAD

More ready-to-eat foods in light,
easy-to-open, waxed paper packages.
. .. Fewer instances of water damage
when the microcrystalline waxes are
used. . . Extensive shipment of tools
and precision parts in moisture-
vapor-grease-proof wrappings.

Further progress in substituting wax
for lacquer container-wall coatings.

above 25 percent also increase tacki-
ness and the tendency to block or
stick together.

WATER-TIGHT PAPERS—Approxi-
mately 80 percent of the production
of petroleum waxes is used for the
treatment of paper. The value of
this treatment is that it provides
paper with waxy coatings or impreg-
nations which resist the passage of
water or water vapor. Paper con-
sists of countless cellulose fibers
felted together and bonded with an
adhesive such as resin and alum.
As a result, there is a continuous
contact of cellulose to cellulose
throughout the paper sheet with
minute openings between the in-
dividual fibers. When water passes
through a sheet of paper, it does so
largely through these openings
rather than along or through the
fibers themselves. Therefore, a paper
can be made water-tight by filling
these openings with a material which
is impervious to water.

Water vapor, on the other hand,
can be transmitted by cellulose
fibers as well as through the open-
ings between them. In order to ren-
der a sheet of paper resistant to the
passage of water vapor, it is neces-
sary to provide a continuous film of
a vapor-impervious material which
completely covers the cellulose
fibers of the sheet as well as those
which protrude above its surface.
If the surface fibers or “fuzz” are not
coated they can serve as wicks to
absorb moisture from a humid at-
mosphere on one side of the paper
and carry it along a chain of cellu-
lose fibers to the other side where
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Microcrystalline waxes stay flexible
at low temperatures, do not chip or
flake in packaging of frozen foods

it can be given off to a less humid
atmosphere.

These fundamentals are respon-
sible for the fact that three basic
types of wax-treated paper are made
today. These papers may be classed
as wet-waxed paper, dry-waxed
paper, and laminated paper.

HEAVY WAX FILMS—Wet-waxed
papers are those which have con-
tinuous wax films on their sur-
faces. They are manufactured by
applying a heavy film of wax, and
immediately setting this film on the
surface. Absorption into the paper
is prevented either by passing the
waxed sheet through a bath of cold
water, or by chilling it with a cold
roll. These papers may contain as
much wax as hase paper stock.

The most important characteristic
of a wet-waxed paper is that it pos-
sesses a truly continuous coating of
wax. This film covers the surface
paper fibers completely and pre-
vents them from absorbing moisture
from the surrounding atmosphere.
Such papers are used where mois-
ture-vapor proofness-is required.

A great variety of wet-waxed
papers is produced by industry.
This is because these papers are
extremely moisture-vapor proof and
therefore have greater utility in all
types of packaging. The commonest
wet-waxed paper, and the one pro-
duced in greatest volume, is bread-
wrapping paper. Similar sheets are
those used for candy wraps, and
in the interior and on the exterior
of cracker and cereal boxes. Prac-
tically all of these papers have been
produced by the cold-water method
of chilling and are therefore very
lustrous in appearance.

Fully-refined wax is the most
commonly used ‘coating for wet-
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waxed papers, but in many appli-
cations it falls down because of its
inherent brittleness. This is par-
ticularly pronounced at low tem-
peratures where it becomes fragile,
and where the wax film can be
broken quite easily. Any break in
the wax film exposes paper fibers
which are free to absorb water
vapor. Microcrystalline waxes are
especially useful in overcoming this
deficiency of the paraffins, since
when they are blended with paraffin
wax they impart a portion of their
flexibility to the mixture. The in-
crease in ductility is roughly pro-
portional to the quantity of micro-
crystalline wax used.

There are a number of applica-
tions where such an improvement
in flexibility of the wax coating is
essential. The packaging of frozen
foods is probably the one which will
be of greatest importance. Foodstuffs
so packaged must be handled at
temperatures as low as zero degrees,
Fahrenheit, and must be continu-
ously protected against loss of mois-
ture. If straight paraffin waxes are
used for coating paper or packages
for these frozen foods, the wax films
on them will be subject to fracture
and their protective action will be
lost. Blends containing 25 percent of
microcrystalline waxes are far su-
perior to straight paraffin waxes for
this purpose.

DRY WAXING—When waxed papers
are so treated that relatively little
wax remains on their surfaces, they
are termed “dry-waxed.” These
sheets are prepared by processes
which cause a controlled amount of
wax to become impregnated into
them, and which eliminate surface
wax to a large degree.

The fundamental characteristic of
dry-waxed papers is that they do
not possess continuous films of wax.
Paper fibers which protrude above
the surface are not completely coated
and so are free to absorb moisture
which can be carried through the
sheet by the cellulose fibers. Such
papers cannot be employed where
moisture-vapor proofness is essen-
tial. Dry-waxed papers, however,
are waterproof for practical pur-
poses, since wax has filled the open-
ings between the fibers through
which water would pas$s.

As with wet-waxed papers, there
is also a great variety in the types of
dry-waxed papers which are pro-
duced today. These papers are em-
ployed where there is no require-
ment for moisture-vapor proofness,
and where the only need is for re-
sistance to water. Typical examples
aré delicatessen papers, - drinking
cup stock, and water-proof bag
papers.
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Dry-waxed papers are most -com-
monly made with either fully re-
fined waxes or crude scale waxes.
Since the wax in the paper does not
exist as a continuous wax film there
is little advantage in the use of
microcrystalline waxes. Further-
more, the wax is so firmly supported
by paper fibers that cracks or breaks
in it are not apt to be formed during
rough handling or exposure to low
temperatures. In most instances,
therefore, service conditions are not
severe enough to warrant the use
of microcrystalline waxes.

- GREASE-PROOF PAPERS—The pas-

sage of grease through paper is gen-
erally through the openings between
the paper fibers and is not along the
fibers themselves. Obviously the
most grease-resistant sheets are
those which consist of a continuous
film of cellulose such as cellophane
or glassine paper, but other papers
can approach these grease-resistant
sheets if they are impregnated with
an oil-resistant substance.

When a sheet is thoroughly im-
pregnated with a slightly oil-soluble
material, grease, fat, or oil can pass

Wax between layers of paper laminates
acts as adhesive and moisture barrier

through the paper only after it has
dissolved enough of the material to
develop openings between the fibers.
Obviously, therefore, products which
are the least soluble in these non-
aqueous substances will be most
effective for grease-proofing pur-
poses. Microcrystalline waxes are
only limitedly soluble in oils, fats,
and greases, hence they are useful
as grease-proofing agents. The sol-
ubilities of petroleum waxes in fats
and oils are directly related to their
melting points. For example, a wax
melting at 133 degrees, Fahrenheit,
is only half as soluble as one melting
at 125 degrees Fahrenheit. When
the melting point is increased to the
microcrystalline-wax range the dif-
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ference is even more pronounced. A
wax melting at 165 degrees, Fahren-
heit, has only one twentieth the
solubility of one melting at 133 de-
grees, Fahrenheit. This dispropor-
tionate effect of melting point per-
mits a fairly grease-proof paper to
be produced with conventional mi-
crocrystalline waxes.

PAPERS LAMINATED — Laminated
papers consist of two or more layers
of paper bonded together with an
adhesive. When wax is used as the
binder it also serves as a moisture-
vapor-proof barrier. These papers
are prepared by applying the wax
to one of the sheets and combining
the second with it by means of press
or squeeze rolls under controlled
conditions.

Laminated papers are useful be-
cause two entirely different sheets
may be used simultaneously and
advantage taken of the character-

istics of each. For example, a mois- -

ture-proof and grease-proof box-
board can be produced by lami-
nating glassine paper to chipboard
with a microcrystalline wax. The
chipboard supplies the structural
strength, the wax the moisture-
vapor proofness, and the glassine the
grease-proofness. Because of their
unique construction, laminated pa-
pers have many of the advantages
of both wet- and dry-waxed papers.
A continuous wax barrier is present,
as in the case with wet-waxed
paper, yet the wax film is protected
on each side so that its continuity
cannot be destroyed by careless
handling or scratching.

The wax employed in laminating
plays a dual role. It provides the
moisture-proof barrier and also
serves as the binder for the layers
of paper. Even paraffin waxes would
provide a satisfactory barrier, but
these waxes do not possess adequate
adhesiveness; and as previously
stated, they are not sufficiently flex-
ible to maintain a continuous wax
film. Microcrystalline waxes are
particularly suitable for laminating
because they are adhesive sub-
stances and because they are plastic
and flexible.

Many combinations of paper and
laminating agents are possible, but
all may be grouped roughly into two
basic classifications. The first group
is’ composed almost entirely of trans-
parent or translucent papers such as
glassine. Theser grades are used
largely for packaging foodstuffs,
particularly where their transpar-
ency is needed to permit an inspec-
tion of the contents of the packages.

The second group is more diversi-
fied and comprises papers made by
laminating either glassine or parch-
ment to such sheets as paperboard,
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or kraft and sulfite papers. These
products are employed in many
packages such as coffee bags, dough-
nut and cracker boxes, paper cans,
wrappers for paperboard -cartons,
and certain meat wraps.

PACKAGING METHODS — Some
packages, notably paper milk bottles
and containers for some foodstuffs,
are waxed prior to filling. This is
accomplished by immersing a car-
ton, the bottpm of which is usually
glued, into a wax bath, allowing it
to fill, emptying the wax from it,
and permitting it to drain.

More commonly, wax is applied
to paper packages after they have
been filled and sealed. This method
may be used for dry materials, and
is preferable for several reasons.
Since the package is glued before
waxing, it is stronger mechanically.
Waxing is generally the last opera-
tion, and handling of the waxed
package is held to a minimum, thus
reducing the possibility of marring
the wax film. Finally, this type of
package does not depend upon a
separate sealing operation to insure
a continuous wax film.

Two basic methods of applying the
wax are in common use. One is by
passing the carton under a shower
of molten wax, and the other is by
dipping the carton in to a wax bath.
The shower method is generally
more complicated, and has the dis-
advantage of aerating the wax,
which is conducive to oxidation.

The dipping method, therefore,
is most widely used, but the modi-
fications of it are numerous. Two
general means of dipping are em-
ployed. In the first, or “complete-
dip” method, the entire package is
submerged, removed, and allowed
to drain and cool. In the second,
or “partial-dip” method, only a por-
tion of the package is coated with
each immersion. After the first dip-
ping and cooling the package is in-
verted and the uncoated portion is
dipped. This immersion is so con-
trolled that a slight overlap of the
two coats is obtained.

FUTURE PACKAGING—The use of
wax-treated paper and paperboard
as packaging materials will prob-
ably continue during the coming
years. Many advantages accrue from
their use, including lighter weights
and lower costs.

In addition, containers for ship-
ping liquids are constructed of metal,
wood, or glass, and frequently the
container walls are subject to at-
tack by their contents and require
a protective coating. Lacquers have
been used for this purpose, but mi-
crocrystalline waxes offer a less ex-
pensive and often more effective
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means of accomplishing the same
result. Thus, metal packages can be
adapted for the shipping of mate-
rials normally requiring less durable
glass containers. Wooden containers
can be water-proofed to prevent
loss of moisture and to prevent de-
terioration. Glass and ceramics may
be protected from etching. In some
cases, such as in shipping hydro-
fluoric acid, the entire container
may be of wax because micro-
crystalline waxes, composed of hy-
drocarbons, are chemically inert.
Similarly, various metals may be
wax coated to prevent attack by
the elements.

Thus it may be seen that many
factors are at work which will offer
even greater opportunity for the
waxes as packaging and protective
materials. New products requiring
new packaging methods, greater
knowledge of the abilities of the
waxes, wider public acceptance of
light, easily-shipped, paper contain-
ers, and several years experience in
packaging for the most adverse con-
ditions' all combine to indicate an
ever-growing range of usefulness
for wax.

® ® ®

DETERGENT OILS
May Cause Damage
In Outboard Boat Engines

MODERN motor oils containing de-
tergent agents and intended for four-
stroke cycle automotive engines are
reported by the Outboard Boating
Club of America to be causing seri-
ous damage to the two-stroke cycle
engines commonly used as outboard
power. Apparently the difficulty
stems from the direct introduction
of the fuel-oil mixture into the en-
gine combustion chamber. Here, it
is said that the detergent additives
form a heavy ash deposit on the
piston head and within a short time
the deposit engenders pre-ignition.

Once these conditions of excess
ash and pre-ignition are established,
the restructive effects seem to ac-
cumulate rapidly — ash working
past the rings damages pistons and
cylinder walls, lubrication is im-
paired, varnish coatings form on the
rods and crankshaft, and eventually
the engine “freezes” up.

These actions do not occur in au-
tomotive engines where the oil is
retained in the crankcase and the
detergents are allowed to function
as intended.

The solution to the problem is, of
course, the selection of an outboard-
engine oil that is specifically made
for that purpose.
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Easy handling on
water and rapid take-
off (right) make
Seabee an ideal plane
for sportsmen as
exemplified by
duck hunters (below).
Craft holds four
men, guns, folding
boat, and other
equipment—fuel load
is adequate for
560-mile trip

® LOOKING AHEAD °

In aviation and elsewhere will come
wider adaptation of the “Seabee”

formula. . . Simplified design plus
pre-production market studies.

Competition from other planes even-
tually but a substantial lead now. . .
A heightened public standard meas-
ured in plane-for-money terms. . .
Perhaps a greater appreciation of
inherent amphibian advantages.

I N THE Seabee amphibian, a bold
and successful attempt has been
made to build a personal or family
aircraft having wide popular appeal
and utility. In doing so, Republic
Aviation  Corporation engineers
solved many problems in structural
design, metallurgy, and corrosion
protection, and have developed
mass-production methods on a lim-
ited-production scale. This effort,
therefore, has immense interest not
only for aviation, but for many other
industries faced with analogous
problems.

Prior to designing the craft, a
definite goal was established. What
was wanted was a family plane
capable of carrying four persons
comfortably at reasonable initial
and operating cost. Enough speed
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Pressed-Out

Planes

Sounding a New Note in The Aviation Industry—Where High Costs are
Legend—Is the Republic Seabee Amphibian. Capable of Carrying a
Family-Sized Load in Automobile Comfort, This Land-or-Water Air-
plane Offers Much Utility and Good Performance at a Reasonable Cost

By ALEXANDER KLEMIN

Aeronautical Consultant;

Research Associate,

Daniel Guggenheim School of Aeronautics, New York University

was needed to realize the real value
of flight without seeking to emulate
a single-seater fighter. Equally im-
portant was a plane that could make
use of small landing fields, and pri-
mary consideration was given to an
amphibian because such an aircraft
gives a greater range of utility than
either a land plane or a seaplane.
The building of a craft having
amphibian characteristics, however,
meant that both the difficulties of a
land plane and the headaches of a
flying boat had to be conquered in
spite of the fact that they had been
multiplied by combination.

DESIGNED FOR UTILITY — The
Seabee, as realized, satisfied all the
basic requirements. The hull has
good water lines and blends into
a well-streamlined upper cabin en-
closure. There is no break between
the lines of the hull and the lines
of the superstructure. The well-
rounded bow and the sides of the
cabin provide excellent vision
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through seven large Lucite windows.
The engine is mounted above the
wing with a pusher propeller so that
spray does not touch the propeller
blades. Power-plant noises and gas
and oil fumes are behind the pas-
sengers and reduced to a minimum.

Little spray develops on takeoff
and the hull provides pitching sta-
bility in the water. Also, to take
care of lateral stability, streamlined
auxiliary floats are mounted at the
tips of the wings.

From the comfort standpoint, the
cabin is 110 inches long, 46 inches
wide, and 50 inches high—as roomy
as most motor cars. Kapok cushions
and water-proof washable uphol-
stery are provided. Equipment in-
cludes two-way radio; ground ad-
justable propeller; electric starter;
dual-wheel controls with a con-
venient single instrument panel be-
tween the two occupants of the front
seats; fully-retractable landing gear
and landing flaps, both hydrauli-
cally operated; and a fairly complete
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instrument board with a ball-bank
indicator.

The airplane’s price—$3995—is
important. It is possible to get near-
ly anything desired in the air, in-
cluding flight speeds of 600 miles
per hour, but only at a price. The
problem is to give the public versa-
tile and dependable flying at a rea-
sonable figure. Economical civil air-
craft design is far more difficult in
some ways than military design
where, provided the specification
can be met, expense is a minor con-
sideration.

Many buyers, though they may be
satisfied with the initial price of an
airplane, are somewhat concerned
about the costs of operation. These
costs will vary with the hours of
use per year. Hence they must be
estimated along certain' general
lines. Ordinarily, for example, to
storage or hangar charges must be
added 20 percent depreciation per
year; for all-risk insurance the pre-
mium will be between 5 and 8 per-
cent, with an added charge for pub-
lic liability. Direct flight costs in-
clude 13.5 gallons of gas and a quart
of oil per hour for the Seabee—far
from negligible.

In addition there is an expense of
$1.50 per hour for inspection, main-
tenance, and overhaul. On a basis of
500 hours of flying per year, the total
cost works out to about $9.00 per
hour. This sounds formidable, but
actually amounts to only 9 cents
per mile because the aircraft flies
at 100 miles per hour. Thus, per
person, the operating costs figure
a little over two cents per mile.

METAL OR WOOD? —In planning
the Seabee there was one big ques-
tion to be answered by the designers
—should the hull be of wood or
metal? The same question is likely
to be asked for other products such
as canoes and boats; consequently
the answer is of rather general in-
terest.
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Camel back, Kirksite die forms skin contours, pressed-in stiffening sections

A wooden hull, which really
means a hull sheathed in plywood,
is a far better product than it used
to be because of improvements in
adhesives. But plywood hulls still
gather barnacles in sea water, and
plywood hulls still absorb moisture.
Moreover, wooden hulls are likely
to splinter in a crash; are liable to
disintegration after a few years ser-
vice, and wood is not as uniform a
material as engineers like to have.
Finally, wood does not lend itself to
rapid-production methods, because
wood construction nearly always
means the assembly of many small
parts.

The capacity for aluminum manu-
facture has vastly increased since
the war, its price is going down
steadily, and strange as it may seem,
a knowledge of aluminum repair is
more widespread than a knowledge
of plywood repair.

The question of hull corrosion,
particularly when used in sea wa-
ter, appears to have been answered
by new alloys which serve for ex-
terior protection. These alloys offer
to the elements either a pure alu-
minum surface or one that has been
oxidized, both of which are said to
be better and stronger than the Al-
clad previously used.

If the aluminum alloy is anodized,
then covered with zinc chromate
and painted, it becomes imprevious
to seawater. Also, the relatively ex-
pensive anodizing treatment may be
replaced by a lacquer process which
is less costly.

Aside from the actual materials
used, other precautions were ob-
served; these included elimination
of areas that collect moist dirt and
provision of drain holes.

COST REDUCTION — When the
aerodynamic, hydrodynamic, corro-
sion, and general-design problems
had been solved, there still remained
the great problem of cost reduction
In describing

in the air frame.

e s L
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Simplified design
low cost and production plans.

is key to Seabee’s
Early,
multi-spar tail surface (top) evolved
to ribless, two-spar unit. Outer skin
was thickened; chord-wise stiffening
channels (bottom) are die-pressed in

planes, manufacturers are apt to
stress the great amount of work that
has to be done and the many thou-
sands of rivets that have to be put
into place. Rivets, however, cost
money. Thus the dilemma evolves—
costs are high, therefore sales are
limited; when sales are limited, costs
go still higher.

To meet this problem, as it in-
volved the Seabee, it was decided to
build 5000 planes in 1946, with a pro-
duction of 40 machjnes a day in
August. Next, to reduce costs, the
Republic Aviation engineers broke
with tradition and adopted new
methods of design. From 1800 parts
in the conventional air frame the
new design was reduced to 450 parts.
About 2500 man hours per plane
were cut to 200 man hours. Tooling
costs were shrunk from an estimated
$1,750,000 to $400,000.

Most of these reductions stemmed
from a new concept of design in
which the aluminum skin was thick-
ened and many interior bulkheads
and longerons were eliminated. In a
conventional stabilizer structure, for
example, a’ multitude of ribs, spars,
and stringers are used. In the sim-
plified structure, thickening and
beading the outer skin allows
simpler construction, requires fewer
parts, and obtains a lighter or at
least no heavier unit at much lower
cost.

PRODUCED ON PRESSES—The con-
cept of a thickened skin, however,
was not sufficient. An equally impor-
tant step was to follow automobile
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practice and stamp out huge skin
sheets, larger sheets perhaps than
ever before stamped out in the avia-
tion industry.

At first, temporary tools were used
to press the wing skins and hull
sides of the Seabee. For the wing,
the die is a camel-back type made of
Kirksite, which together with a
slotted steel matt gives sharp bead
impressions. After the die pressing
on a 5000-ton hydraulic press with a
rubber pad, the skin is folded at the
leading edge to remove the camel
back. Thus in two production op-
erations, the wing skin is complete
with contour, strength, and rigidity.
Similar methods are used for the
hull.

In the permanent production set-
up, male and female steel dies are
used on a double-action mechanical
press—the hydraulic cycle being too
slow—to turn out over 300 skins per
hour of aluminum alloy clad ex-
ternally with pure aluminum. Sim-
ilar forming tools are used to manu-
facture the ailerons, flaps, stabil-
izers, and so on.

From a sales viewpoint, the Sea-
bee apparently has been almost uni-
versally well received. There was a
total of $700,000 in sales in nine days
during a recent aviation show. Doc-
tors, lawyers, radio artists, business
men, and resort and fixed-base op-
erators were among the purchasers.

It seems possible, therefore, that
this plane is an overture to a wider
realization of the value of limited-
mass-production thinking in avia-
tion as well as other industries.

CONSTELLATION COWLING

Opens Like Automobile Hood;
Reduces Ground Time

Two FEATURES must be present in
any airplane designed to maintain
high-speed schedules. One, of
course, is the ability to fly fast; the
other is a design that allows ground
servicing to be accomplished in a
minimum of time. To achieve the
latter, a new cowling arrangement
on the Lockheed Constellation al-
lows immediate access to all vital
areas of the four 2500-horsepower
engines. The cowling, which opens
in a manner similar to an automobile
hood, makes possible a substantial
reduction in ground time.

Standard type cowls usually re-
quire about 15 minutes for removal,
but it is reported that the new four-
panel, hinged type may be opened
in about two minutes. Quick-open-
ing, flush-type latches secure the
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service in
minimum time marks new cowling design

Maximum accessibility for

panels which are hinged to the main
structures of the engine nacelles.
When open, there are no support
members to interfere with vision or
tools.

LONG-RANGE PLANE

Has Cargo Handling
Equipment Built-In

THE GLOBEMASTER, aptly named
Army version of the new Douglas
DC-7, is a four engine transport
with a specified maximum range of
7800 miles. A clean lined, low-wing
design with tricycle landing gear,
a 173 foot wing-span, and a gross-
weight of 155,000 pounds, the plane
is powered with 3650-horsepower
Wasp “Major” engines. Equipped
with reversible propellers—either
three-blade Hamilton Standards or
the four-blade Curtiss models—
landing runs as well as tire and
brake wear are appreciably reduced
and the plane may even be backed
into a hangar under its own power.
Six fuel tanks, integral with the
wing, carry enough fuel at full-
range loading to drive a passenger
automobile 165,000 miles.

Some of the Globemaster’s fea-
tures, representing the recent ad-
vances in aeronautical design, are:
de-icing through the application of
heat; laminar-flow wings; full-span

flaps; and internal wing walkways to
permit flight servicing of the power-
plants. Cargo handling problems
have been given careful attention
and a built-in freight elevator and
traveling cranes will facilitate han-
dling large or heavy shipments.

UTILITY GLIDER

Is Delivered on
“Freight in Tow” Basis

GLIDER manufacturers, encouraged
by the war-time success of towed
gliders, are hoping to expand the
peace-time market for this type of
aircraft. Thus, Schweizer Manufac-
turing is planning nation-wide dis-
tribution of its SGU-19 utility
glider—a glider of rugged, depend-
able .construction suitable for train-
ing, school use, and general pur-
poses.

The SGU-19, while offered in kit
form with explicit assembly instruc-
tions, is’ more frequently sold fac-
tory assembled. A novel delivery
method is being tried in which the
glider is flown to the purchaser by
towing it behind a small, 65-horse-
power tow plane.

It is reported that the SGU-19
has, on occasion, soared to altitudes
of more than 5000 feet and has—
although only a utility glider—re-
mained aloft for five hours at a
time. The 320-pound glider has a
gross weight of 550 pounds and a
wing span of over 36 feet.

Heavy cargo is easily loaded (above)
by plane’s self-contained hoist. Full
view of Globemaster (below) indicates
large capacity of 155,000-pound craft
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IN OTHER FIELDS

Conducted by The Staff

Paint For Production

Industrial Buildings and Machinery, Painted in Carefully Chosen and
Matched Colors, are Something More than Decorative. Tangible Boosts
in Production, Safety Records, and Employee Morale are Usual Results;
Bonuses are Cleaner Plants, Lower Upkeep Costs, Better Housekeeping

A STRONG trend toward in-
formed use of color in indus-
trial plants and offices is now
underway. Industry is firmly con-
vinced that through properly se-
lected colors, seeing conditions can
be improved, and production output
increased accordingly. There is an
awareness also of the collateral ad-
vantages of improved morale, in-
creased safety, and better house-
keeping in the plant.

Actually, the idea of using color
in factories is by no means new.
Magazine articles published nearly
a decade ago promoted the . very
ideas now being so universally ac-
cepted. For example, an article
published in National Safety News
in 1937 read in part:

“Today colors of high reflectivity
other than white are being used in
modern maintenance work because
they not only diffuse light but pro-
mote a stimulating atmosphere for
the employees. Color pleases peo-
ple, and its effect on workers in a
plant is no less than that which in-
fluences shoppers in a store to buy
merchandise that 1is attractively
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By J. AL MEACHAM

The Sherwin-Williams Company

colored. There is a growing record
of improved morale and employee
good will in plants where color
has been used. . .

“Machines in light colors are kept
cleaner. It has become a growing
practice to paint machines and
equipment in soft pastel shades that
ease the workers’ effort to see and
reduce eye strain even though the
eyes are focused on operations for
long periods of time.”

Although much progress has been
made in the use of industrial color
since the foregoing lines were writ-
ten, they are just as pertinent today
and actually represent the founda-
tion on which the color story rests.

INCREASED PRODUCTION — The
primary consideration in using
color in industry is, of course, in-
creased production. Properly se-
lected colors give better seeing con-
ditions by reducing glare from wall
and ceiling surfaces. Lighter colors
on the machines themselves give
better balance between the bright-
ness of the work and its surround-
ings. This is essential for sustained
critical vision.

Long study of the psychological
factors involved has demonstrated
that when the brightness of the task
is five times that of the surround-
ings the ability to see is reduced to
77 percent of normal; and con-
versely where the surroundings are
five times brighter than the task
vision is reduced to 44 percent. The
optimum condition occurs when
both the task and the surroundings
are of approximately equal bright-
ness, a balance which can be ob-

Contrast of light values in hallway
prior to painting (left) and after a
coat of well-chosen paint (right) is
a typical result of functional color
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® LOOKING AHEAD °

Dark, dingy factories are going out.
. . . Employees will expect and de-
mand pleasant, colorful, working at-
mospheres. Plant streamlining
forces careful planning; will increase
storing and handling efficiency. . .
Better lighting must accompany
color-conscious painting. . . All
factors will improve safety, save
money above painting costs.

tained through the wise choice of
color. At one southern plant that
makes pipe fittings, a time study
showed that workers output began
to fall off about 10:30 in the morn-
ing and 3:30 in the afternoon. After
the plant had been refinished in
color, production did not begin to
slump until 11:00 a.m. and 4:00 p.Mm.

MORALE — Of almost equal im-
portance is the function of color as
a morale builder. The factory work-
er spends most of his waking hours

“rll
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at his shop. He is entitled to a rea-
sonably pleasant and attractive at-
mosphere at his place of work. It
has been amply demonstrated that
employees respond to an occasional
change in work or environment.
This may take the form of an in-
crease in wage, a new operation to
perform, or work in a new depart-
ment. Repainting walls, ceiling, and
machines is one way of supplying
this boost in morale.

Exemplifying this factor is a con-
cern with a number of plants in
various cities. In one of these cities
there were two other companies
engaged in the same type of pro-
duction, all competing for a limited
supply of labor. The two competi-
tive concerns ‘were in brand new
plants whereas the first company
occupied a building designed to meet
the requirements of a previous
period when employee welfare was
not a prime consideration. All these
firms paid the same hourly rates,
yet the firm with the older building
was unable to hold its labor supply.
The solution was the creation of an
attractive atmosphere in this plant
through the use of paint.

NEAT AND SAFE — From the prac-
tical angle, experience shows that
workers keep a plant cleaner when
attractive colors are used on ma-
chines, walls, and ceilings. The
worker is proud of the improved ap-
pearance of his surroundings, and
tries to keep them so. Actually,
maintenance costs are lowered
rather than increased. The factory
manager of one manufacturing con-
cern said, after his plant was painted
recently: “For the first time in my
life I saw a man walk 20 feet to
throw a piece of waste cloth in a
bin. Individual workers do more
of the cleaning in their spare mo-
ments. I have watched a lathe op-
erator wipe off his machine with a
piece of waste cloth while watching

Unpleasant working conditions—laboratory before painting
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the cut”” When machines are
painted in a dull, unattractive gray
amid bleak surroundings, there is no
incentive to individual housekeep-
ing of this type.

Not the least of the advantages
of color is its contribution to safety.
One plant reported a decrease of 40
percent in personal injuries after a
modern color job was done. Simply
through the improvement in illumi-
nation, color makes a safer plant.
Westinghouse engineers say that
their philosophy is to make “every
hazard visible.” When dangerous
parts are identified with attention-
compelling colors, when aisle ways
are outlined with zone marking
lines, when dark passageways and
areas are brightened up with light
reflecting colors, the safety index of
the plant rises noticeably.

COLOR USAGE—Before taking up
some of the more recent develop-
ments in industrial color harmony a
few fundamentals should be re-
viewed upon which industrial color
usage is based. The colors of the
spectrum of white light are familiar
to all. From deep violet they shift
imperceptibly, wavelength by wave-
length, to, deep red. Essentially,
however, industrial painting does not
deal with the pure colors of the
spectrum, but with softened or
grayed tints vastly different in ap-
pearance and effect. Only for accent
and to demand attention is pure
color resorted to, and then in small
areas only. This fact, of course, is
not new. Not only in the paintings
of old masters, but also in the archi-
tecture of the past, this knowledge
of the proper use of soft color tints
is evidenced.

Color is a sensation rather than
a property of matter, and perception
of the same color may be quite dif-
ferent under different conditions.
For example, a piece of blue paper
against a black background appears
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to be quite another shade when
seen against a green background.
Gray circles, all identical, appear
vastly different in brightness when
seen first against a dark background,
and then against a light background.

In like manner color effects the
perception of other properties, not-
ably size. A white circle appears
larger than a black one of the same
diameter. A gray circle appears
midway in size between the white
and the black. Some colors cause
objects to stand out. These are
called ‘“advancing colors.” Other
colors push objects into the back-
ground. These are termed ‘“reced-
ing colors.”

Some colors give the effect of
warmth. Yellow, peach, and red
are examples. Other colors, such
as blue and green are associated

with the out-of-doors, and are
known as cool colors.
Then there are psychological

factors. For example, red is known
as the most powerful color of the
spectrum. It is associated with
strength, action, and has a tremen-
dous influence on human moods.
Yellow is gay and cheerful. Green
is cool and refreshing, but neither
exciting nor subduing. It is prob-
ably the most liked of all colors.

COLOR FOR INDUSTRY — The
heart of the color idea for industry
is the color selected for the mach-
ine. The choice is fairly wide and
in general is not confined to a single
color. The machine’s color should
have a fairly high light-reflection
value to build up the brightness of
the immediate surroundings to ap-
proximately that of the task itself.
Machinery should have a semi-
gloss finish which, while practical
in every sense, reduces highlights
and glare to a minimum.

In some operations the task is
performed to best advantage when
the tool or piece of work is silhouet-

Light and cheerful—same laboratory in harmonious colors
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Neutral background for colored yarns, good lighting for inspection needs; this

knitting mill uses white ceiling,
ted against a light background. A
silhouette color is also effective as
a reflecting background to bring up
the brightness of the immediate
surroundings to correspond to that
of the work. Reflecting areas which
will throw a uniform light on ver-
nier surfaces and working lines
should also be painted with the sil-
houette color. In some cases a two-
tone effect is desirable, in which
case a lighter shade of the machine
enamel itself is used.

The accent color is a small area
of pure color appropriately har-
monious with the machine enamel.
It serves a dual purpose — to in-
dicate points of danger, operating
levers, and buttons; and as a deco-
rative feature by adding the in-
terest value of a small area of
bright color.

ROOM COLORS—In large plants it
is not always practicable to select a
single color scheme which will meet
all conditions throughout the plant.
On the other hand an abrupt change
in color from one department to an-
other is equally objectionable. The
use of related colors for adjoining
rooms provides an excellent solu-
tion for this problem.

Experience proves that there are
three essential steps to doing a first-
class color job in an industrial plant.
First, equipment must be arranged
in an orderly manner and miscel-
laneous items such as stock piles,
lockers, and switchboards must be
removed and put into separate build-
ings wherever possible. Anything
that tends to clutter up the plant
and give the impression of disorder
must be carefully rearranged.

The second step is to provide pro-

SEPTEMBER 1946 «

ivory walls,

silver-gray dado, red striping
per illumination. It is impossible to
make a good-looking plant with-
out correct arrangement of the in-
terior; neither can an efficient plant
be made without proper lighting.
Painting in the right colors is im-
portant to good light, but no amount
of painting can overcome the handi-
cap imposed by glaring lamps di-
rectly in the operator’s field of view,
or in sufficient light at the working
level.

The third step is the selection of
an appropriate color scheme. Here,
careful consideration of all of the
foregoing principles comes into play.
On an extensive job, technical ad-
vice from specialists in the color
field is generally helpful and leads
to a better appearing plant in the
end.

Planned painting is not new on
the industrial scene, but the next
several years promise a much wider
use of this production-boosting, mo-
rale-building, and economical tech-
nique.

® @® ®

ATOMIC POWER PLANT

Now Designed for
Experimental Uses

THE FIRST atomic pile specifically
planned to produce power, has been
designed at the Metallurgical Lab-
oratory of the University of Chicago,
and is now in the blue-print stage.
Unlike the piles—atomic reactors—
used in the production of the atomic
bomb, the experimental power plant
pile will be operated at a high
temperature.

According to Dr. Farrington Dan-
iels, director of the laboratery, “the
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low temperature at which piles
have been operated in the produc-
tion of the fissionable material used
in the bomb is not efficient when
heat for power is the aim.” No in-
soluble problems of control or safe-
ty are involved in operating the
pile at a high, rather than a low
temperature, explains Dr. Daniels,
but he points out that the power
plant should be viewed as experi-
mental—a pilot plant from which
knowledge will be derived for sub-
sequent development and explora-
tory work. On this basis new de-
velopments may bring the cost of
atomic power down to a point where
it can supplement coal and water
power, but since the cost of fuel, in
this country, is only about one fifth
of the total cost of generating elec-
tricity, no great reduction in cost
could be expected even if atomic
power should become cheaper than
coal.

Dr. Daniels predicts: “It is for
outlying regions where transporta-
tion is difficult and for locations
where neither coal nor water power
is easily available that atomic power
plants will probably find their first
use.”

ARTIFICIAL LIMBS

Offer Challenge to
Ingenious Inventors

A PLEA to American inventors and
mechanical engineers to develop bet-
ter artificial limbs was issued re-
cently by Dr. Paul E. Klopsteg,
Chairman of the Committee on Pros-
thetic Devices, through the facilities
of the National Inventors Council,
Department of Commerce. Stressing
the urgent needs of 17,000 war am-
putees and an estimated annual
minimum of 25,000 civilian amputees,
Dr. Klopsteg urged inventors and
engineers to submit ideas and sug-
gestions for better prosthetic de-
vices for analysis and screening.

Acknowledging the ingenuity of
American manufacturers in making
artificial limbs, Dr. Klopsteg pointed
out a number of pressing problems as
still requiring solution. Needed to
solve some of these problems are im-
proved ankle, knee, hand, wrist, and
elbow joint mechanisms; materials
lighter than those now being used in
artificial limbs, but with sufficient
strength; new fabrication methods;
and further fundamental study of the
mechanics of human motion. Also
improved fitting procedures are
needed, as are techniques for de-
scribing and teaching these pro-
cedures.

The Committee on Prosthetic De-
vices was set up in April. 1945, under
the sponsorship of the National Re-
search Council of the Office of
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Scientific and Research Develop-
ment. It is now supported jointly
by the Army and the Veterans Ad-
ministration. Consisting of three or-
thopedic surgeons and three engi-
neers, the Committee initiates, su-
pervises, and lends financial support
to research institutes and labora-
tories willing to undertake special
research problems for improving
prosthetic devices.

Members of the Committee have
prepared a report especially for en-
gineers and inventors, summarizing
its work over the past year and
analyzing problems as yet unsolved.
A mimeographed copy of the re-
port will be mailed free of charge
upon request to the National In-
ventors Council.

MICROBE TRAP

Samples Purity of Room
Air With' Static Electricity

DEVELOPED as an aid to effective
war against disease-spreading air-
borne micro-organisms, a portable
electrical air sampler is described
as capable of revealing a reasonably
accurate “count” of invisible mi-
crobes in the air at various times.
The new device, about the size of a
shoe box and weighing but 12
pounds, is called the Duplex Electro-
static Air-sampler.

The unit has two important uses.
One is in computing the amounts
of germicidal-lamp energy needed
to keep airborne bacteria reduced
to a minimum for human safety;
the other is in checking the effec-
tiveness of germicidal-lamp installa-
tions. Equipped with an electri-

cally driven blower, the General
Electric air sampler “inhales” air
at the rate of half a cubic foot per
minute. Static electricity is used to
attract the germ-laden particles out
of the air stream.

GOLONIES CAUGHT BY DUPLEX SAMPLER FROM 5CU. FT. OF AR

The attracted air particles are in-
tercepted by Petri dishes coated
with a nutrient jelly. The bacteria
captured on the Petri dishes are
then incubated for about 40 hours
at a temperature most favorable to
their growth. Quantitative and
qualitative bacterial counts are
made from the germ colonies which
appear, by the end of the incuba-
tion period, on the nutrient jelly.

Put to use in a cafeteria, the
sampler revealed that the average
number of organisms per cubic foot
of air during the lunch period was
27. The maximum number varied
from 44 to 88 per cubic foot of air.
After the cafeteria had been emptied
of its people, the bacteria count
dropped down to 15.

As regards the effectiveness of
germicidal lamps, tests made in a
germ infected poultry-house showed
that a system of germicidal lamps
reduced the number of airborne
bacteria more than 75 percent after
as little as an hour’s treatment of
the air. These tests, according to the
designers of the sampler, are now
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being extended to include germici-
dal-lamp installations in the human
field.

THERMISTORS

Detect Temperature Variations
of One-Millionth of a Degree

EYES that see the warmth of a
man’s body in the dark a quarter
of a mile away, that locate ships at
night, and the chimneys of factories
by their heat radiation were re-
cently demonstrated as potentially
valuable to industry. These devices,
a product of Bell Telephone Labora-
tories, are built around tiny elements
called thermistors, substances which
have such unusual electrical sensi-
tivity to heat that they can de-
tect temperature variations as small
as one-millionth of a degree, Centi-
grade.

Developed originally for use in
telephone networks and mass-pro-
duced by Western Electric Company,
thermistors are reported to hold
promise of increasing the precision
of temperature measurements ten-
fold.

Thermistors stem from a group of
materials known as semi-conductors
which are interesting because their
electrical reaction to temperature is
the reverse of that in normal con-
ductors. When semi-conductors are
cold, their resistance is high; as their
temperature increases, their resis-
tance drops rapidly, an unusual be-
havior.

As an example of the utility of
these materials it is pointed out that
standard precision thermometers,
which use the resistance of a plati-
num wire as a temperature scale,
are accurate only to a hundredth of
a degree. With apparatus no more
elaborate, however, thermistors can
gage variations of five ten-thou-
sandths of a degree.

A proposed large-scale adaptation
of thermistors for war purposes was
based to some extent on the idea
underlying instruments known as
“bolometers” — very sensitive heat-
detecting devices which astronomers
have used for some years to measure
the heat radiated by distant stars.
With the new heat-sensitivity pro-
vided by thermistors, it seemed pos-
sible that bolometers could be de-
vised to detect the lesser heat
radiated by such non-incandescent
objects -as men, vehicles, ships, and
factory chimneys and provide ob-
servable indications of the heat.

Several equipments of this type
were successfully tested before the
war ended. The basic principle was
that heat rays behave in much the
same way as light rays; hence they
might be collected in a parabolic re-
flector which cculd be pointed at
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specific objects in the same manner
as the reflector of an astronomical
telescope. This reflector focussed the
“black light” radiation of the object
on the tiny thermistor element,
which was connected with an am-
plifier to signal any change in the
heat it received.

Evidencing the sensitivity of ther-
mistors is the fact that where copper
will double its resistance with a
temperature rise of 300 degrees,
these semi-conductors can halve
their resistance with an increase of
only 20 degrees. Used as automatic
gain controls for long-distance am-
plifiers, there is at least one ther-
mistor in most amplifiers in the na-
tion’s’ carrier cable network. The
scope of this task is indicated by the
fact that the power transmitted by a
length of overhead cable between
two amplifiers may vary in a magni-
tude as high as ten to one with the
seasonal variation in cable tempera-
ture. Over a long cross-country
cable this variation, if unregulated,
could pile up to an almost incom-
prehensible factor, roughly repre-
sented by figure one, followed by
180 zeros. Thermistors restrict this
immense potential change to a varia-

Thermistor-type bolometer can detect
man’s body heat at quarter-mile range

tion so small that it is virtually
undetectable by the human ear.

A speck of semi-conductor, sealed
in a glass bead little larger than a
pinhead, does this job and replaces
a complicated maze of equipment.
In operation, the thermistor material
is tapped into the amplifier output
so that if the power increases, the
thermistor heats up. As it heats,
it passes more and more current
through itself into an electronic
valve which cuts down amplification.
On the other hand, when amplifier
output decreases below the proper
level, the thermistor cools, cutting
down the signal to the wvalve and
thereby increasing amplification.

Thermistors are described as hav-
ing a wide variety of additional uses
in and out of telephony. They can
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Scale model of gas-turbine power plant—actual unit will have high efficiency

be balanced with resistors in voltage
regulators to supply a constant out-
put from a varying source or under
varying temperature conditions.

Another example is their use as
time-delay elements. This is based
on the time it takes for them to
heat up enough to pass the large
and sudden surges of current some-
times fed to them. By varying the
design of the particular thermistor
and the circuit application, the time
delay may be set anywhere from one
ten-thousandth of a second to more
than ten minutes.

GAS-TURBINE GENERATOR
Proposed as Commercial
Unit in 10,000 Kilowatt Size

BELIEVED to be the first commer-
cial-design gas turbine actually pro-
posed for power generation in the
utility field, a new 10,000-kilowatt
unit is now being studied in model
form. Described as a high-tempera-
ture, high-efficiency version of this
recently developed type of prime
mover, the gas-turbine-driven pow-
er generating unit is designed for
operation at 1300 degrees, Fahren-
heit, and will have an efficiency of
about 31 percent, according to the
Allis-Chalmers steam turbine de-
partment.

At the same time the company has
proposed another 10,000-kilowatt
unit to operate at 1000 degrees, Fah-
renheit, with the same guarantees as
offered with comparable steam-tur-
bine units—15 to 20 percent effi-
ciency. It is believed that such a
unit will have an application in the
power-generation field.

Modeled for study on a scale of
one half inch to a foot, the high-
efficiency unit will occupy an actual
area of about 4500 square feet.

An advantage pointed out for the
gas turbine in certain power-genera-
tion applications is its ability to
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operate without the great quantities
of cooling water needed for steam
plants. Standby uses are also said
to appear promising.

DDT CONCENTRATE

Has High Potency and Safety
As Well as Long Life

KNOWN as Pestroy,.a new DDT
concentrate is designed to provide
farmers, stores, hotels, factories,
public carriers, restaurants, hospi-
tals, cities, and other commercial
users with an economical, safe, and
easy-to-use insecticide with high
residual value.

Pestroy, developed by The Sher-
win-Williams Company, is a 25 per-
cent DDT concentrate. It is diluted
with water to make a powerful re-
pellent and insecticide which can
be sprayed or brushed on any type
of surface to destroy flies, mos-
quitoes, moths, gnats, fleas, roaches,
bedbugs, silverfish, wasps, crickets,
ants, and other common insect pests.
A one-gallon can of Pestroy, diluted
with four gallons of water to make
a 5 percent solution of insecticide,
will effectively cover 4800 square
feet of surface. On interior surfaces,
the residual deposit left by Pestroy
will remain effective for from two
to three months. A 5 percent solution
of Pestroy will proteet outside sur-
faces such as screens and doorways
for from two to three weeks under
average weather conditions.

Pestroy is odorless and stainless.
When properly diluted with water it
is fireproof. Continual freezing and
thawing has no effect upon its ef-
fectiveness. While reasonable care
must be taken to protect humans,
household pets, and foodstuffs from
repeated or prolonged contact with
Pestroy, it can be safely handled
without special protection and can
do no damage to fabrics, wood, paint,
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wiring, * metals, or other materials.
Pestroy can be mixed with kerosene
instead of water, in the same pro-
portions, for use on fabrics, carpets,
upholstery, and other delicate mate-
rials where a water spray might not
be suitable.

"COLD"™ TREATMENTS

Speed Car Production,
Improve Metal Characteristics

ASSEMBLY-LINE use of mechanical
refrigeration is one of the new in-
dustrial techniques which is help-
ing to speed production of new pas-
senger automobiles. Installed on the
engine production line, mechanical
refrigeration equipment is being
used to shrink steel valve inserts by
chilling for permanent fitting into
cylinder blocks, according to the
Refrigeration Equipment Manufac-
turers Association.

By chilling at a temperature of
120 degrees below zero, the inserts
are shrunk two thousandths of an
inch and are then automatically
ejected for fitting into the cylinder
blocks. At room temperatures, the
inserts expand to normal size and
become a permanent part of the
block. Through use of this method
it is possible to install the valve
inserts at the rate of 360 per hour
without interruption of the assembly
line, it is reported.

Other industrial uses of refrigera-
tion include “cold” treatments to
increase the strength and ductility of
auto body metal, and to lengthen
the lives of high-speed drills, hack
saws, and other cutting tools.

DUMP-TRUCK TRAILER

Meets Contractors’ Needs,
Eliminates Tractor Unit

AN IDEA in trailer design that
promises to be extremely useful to
contractors, particularly those whose
automotive equipment consists only
of dump trucks, has recently been
reported by The Lincoln Electric
Company. The heavy-duty trailer
has a “fifth wheel” built as an in-
tegral part of the design, arranged
so that it can be mounted easily in

Welded trailer mounts conveniently on fifth wheel resting inside dump truck box
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Four miles of wire, over 200 thermocouples will check heating in “typical” house

the bed of any standard dump-truck
body. The arrangement not only
eliminates the need for a tractor to
haul the trailer, but also permits
maximum maneuverability of the
outfit as compared with the con-
ventional, front-wheel type trailers.

The trailer platform has a deck
height of 29 inches and is eight feet
in width. Ground clearance is 20
inches, and the flooring is of air-
dried oak.

The unit, designed and built by
Mead Machine and Iron Works,
has a capacity of 11 tons, is 30 feet
long, and weighs 7745 pounds.

HOME-HEATING TESTS
Will Be Conducted in
Typical, Family-Size House

A ONE-STORY, 5l%-room, modern
home was built recently by the Uni-
versity of Illinois for the purpose of
studying warm-air heating. This will
be a co-operative project of the Uni-
versity and the National Warm Air
Heating and Air Conditioning As-
sociation, which in 1924 in a similar
project with the University built the
world’s first house constructed ex-
pressly for the home-heating re-
search.

Study under actual home condi-
tions in this earlier house is credited
with providing the fundamental in-
formation upon which almost all
modern warm-air home heating is
based, and also many facts important
to any type of home heating. This
house has been used for research
for 22 years, but it is an 11-room,
2V, -story house, much larger than
the typical American home of today.
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The new house will be typical in
size of those being built now. It will
benefit from the research findings and
techniques developed in the older
house, and promises to open the way
for even better heating in homes of
tomorrow. Like the older house, the
new one will, be completely fur-
nished and will be occupied, to pro-
vide tests under actual home condi-
tions. To obtain heating data, four
miles of wires will be built into the
house, connecting more than 200
thermocouples with a central switch-
board for determining temperatures
at many points in the rooms, in and
on the heating plant, and inside the
walls and other parts of the struc-
ture itself.

The first heating plant to be
studied will be a conventional
forced-air system whose main trunk
duct will, instead of diminishing in
size with distance from the furnace
as in ordinary construction, be the
same size throughout its length. If
this proves successful, such con-
struction can mean appreciable sav-
ings in labor costs for every forced-
air heating installation made in the
future.

Robert W. Roose, special research
assistant at the University, who will
be in .charge of the new house, ad-
vises that the objectives for research
include improvement of heating-
plant operation and reduction of
costs; study of air-transmitting duct
layouts, heating-plant layouts, and
heat distribution under controlled
heat input; study of a house with a
full basement compared with one
having only crawl space under the
floor; study of summer, home air
conditioning: and study of new ma-
terials and ideas. As an example of
the last, it was noted that the chim-
ney of the house will be of a new
tvpe. made of molded asbestos in-
stead of brick and mortar. Also an-
other identical house without a
basement but with the floor restine
directly on the ground may be built
later.

The basement of the house now
being built will be arranged so that
it can be separated from the rest of
the house, and the heating plant put
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into the utility room for studies of
homes having no basements but with
space under the floor.

Other features of the experimental
house will be floors built with steel
joists so that floor panel heating can
be tried and walls built with panels
instead of plaster, so ducts and
equipment can be changed easily.

PLASTICS WINDSHIELDS

Called Less Satisfactory
than Safety Glass

EXPERIMENTS indicating that plastics
currently are unsuited for automo-
bile windshields were reported at a
recent meeting of the Society of
Automotive Engineers. Transparent
plastics, it was explained, are diffi-
cult to clean, attract dust and road
scum, resist wiper action during
rainstorms, hold ice and snow, and
quickly show a tendency to rattle.
As a result of various tests, it was
claimed that even after three or
four years of normal service in an
automobile, safety glass windshields
are superior to present transparent
plastics after a few weeks’ service.

LOCOMOTIVE BOILERS

Now Welded to Stop
Leakage, Reduce Maintenance

F OR THE first time in American rail-
road history welded locomotive
boilers are now being built. Nine
years of experimental operation ot
a welded boiler built by American
Locomotive Company in 1937 for a
Consolidated-type freight locomotive
of the Delaware and Hudson Rail-
road preceded the start of regular
production. It is reported that the
experimental boiler has been com-
pletely free of leaks during this
period and all of the welded seams
are still in excellent condition.

One important step in the manu-
facture of the boilers is the use of
X-ray apparatus which greatly
speeds up detection of flaws in metal.
After passing X-ray examination,
the boiler is stress-relieved in a fur-
nace large enough to take the boiler
as a unit. It is expected that the
use of welded locomotive boilers
will materially reduce boiler main-
tenance costs in railroad shops and
will also reduce the time that loco-
motives are out of service for boiler
revairs.

In discussing the earlier experi-
ments with this construction The
American Locomotive Company
vointed. out that before the first
boiler was installed for road service
in 1937, it was set up as a stationary
boiler and operated for six weeks.
Later it was mounted on a locomo-
tive and examined every three
months for the first year. All the

Ingenious New

Technical Methods

To Help You with Your
Reconversion Problems

New, Simplified Drill Press Vise,
Speeds Up Drilling, Spacing, Milling

Designed to be used with a drill press table having
either parallel or radial slots, the New UNI-VISE
drill press vise, with guide bar and protractor
disc, speeds up and simplifies drilling, layout and
spacing work in straight lines, radial or circular.
With two movable jaws, vise has universal move-
ment without swinging table or head of drill press
to Jocate exaet position of work. Operator thus
adjusts work quickly for accurate registration.

Guide Bar facilitates drilling holes in a straight
line. With a straight edge and a lineal scale on sur-
face, it registers with lineal scale of vise. Protractor
disc, for drilling holes accurately in a circle, has
parallel slots registering with parallel slots in base
of vise, and a removable means to pivot complete
unit on table of drill press.

Accurate work can always best be done by attentive
operators. That’s why many factories urge workers
to chew gum. The chewing action helps relieve
monotony—helps keep workers alert, thus aiding
them to do a better job with greater ease and safety.
And workers can chew Wrigley’s Spearmint Gum
right on the job—even when hands are busy.

You can get complete information from Spiral Mfg. Corp.
3612-26 N. Kilbourn Ave., Chicago 41, Ill.

AA-83

welded seams were carefully gone
over and the second year the same
procedure was followed every six
months. Subsequently the boiler was
examined once a year.

Several other advantages are
claimed for welded boilers; these
include the elimination of riveted
joints which sometimes permit seep-
age between boiler plates even
when the most careful fabricating
techniques are employed. Boiler
leaks are eliminated by welded boil-
ers thus removing the possibility of
cracked sheets which can be a major
maintenance expense. In addition.
the smooth contour of the welded
boiler permits an easier application
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of the boiler lagging and jacket'and
provides an equally smooth surface
on the interior. This contributes to
more satisfactory wash-outs by
maintenance crews.

On many modern locomotives, it
was noted, the saving of weight in
the welded design over the riveted
one is an important item. Depending
upon the type and size of the loco-
motive, this weight saving may be
from 3000 to 6000 pounds for the
boiler alone, with additional saving
in weight of lagging and jacket.

It is expected that a considerable
number of welded boilers will be
built for American railroads in the
next few years.
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New Products
and Processes

SPEED LATHE

Retains Work by Action
of Built-In Vacuum Pump

A NEW miodel, heavy-duty, vacuum-
grip speed lathe, introducing a built-
in wet vacuum pump which holds work
pieces without chuck or collet, has re-

Lathe

Fixture Work Object

Single lever controls both brake and
switch; stopping lathe releases work

cently been announced. Without the
use of piping or glands, the pump
generates its own vacuum that holds
the work securely when the lathe is
in motion, releases the work instantly
when the machine is stopped.

Starting and instant stopping of the
spindle are accomplished through a
mechanical brake and switch that is
controlled by a single lever.

The vacuum seal is created by draw-
ing oil from a large reservoir into the
pump early in the vacuum cycle. The
oil is separated from the exhaust air
on the discharge cycle and being re-
circulated requires only occasional re-
plenishment.

Adaptable to both small or large
work pieces, the Crozier Vacuum Grip
Lathe holds metal, plastics, rubber,
wood, or glass. A few of its uses in-
clude lens grinding, utensil polishing,
utensil sunraying, disk valve grinding,
trimming rubber products, removing
flash from plastics products, machining
copper disks, and polishing of ash trays
and novelties. Motors are two or three
phase, 220, 440 or 550 volts, 50 or 60
cycles, with several speed combina-
tions available.

INSULATING WINDOW

Multi-Glazed with
Sealed Inter-Pane Space

A NEW, double-glazed window-insu-
lating unit for industrial, home, busi-
ness, commercial, and special use, has
been named “Twindow” and consists
of integral insulating units of two or
more plates of glass enclosing a quar-
ter-inch ‘or half-inch "hermetically-
sealed air space. One of the features
of Twindow is use of hollow aluminum
tubing to separate and hold the glass
plates in position.

The entire unit is framed with a
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light-gage, stainless-steel channel with
the channel legs extending three-eights
of an inch inward on the surface of
the glass from the base around its
periphery to give maximum protection
during installation and use. It is re-
ported that the arrangement is an ef-
ficient thermal and dust insulation
unit, and that it virtually prevents
condensation. This, in turn, permits
use of larger windows in offices, stores,
and homes and at the same time ap-
preciably reduces heating and air-con-
ditioning costs.

The hermetically-sealed, d=ad air
in the space between the plates of
glass is held at atmospheric pressure.
It is dehydrated initially by means of a
drying agent within the aluminum
spacer tubing which has access to the
air space. The drying agent remains
in the unit and provides added insur-
ance against vapor diffusion and helps
considerably in meeting more than
normal atmospheric changes.

Clear, polished plate glass is used in
construction of the standard Twindow
unit. In addition, however, the units
can be fabricated with special glasses
to meet practically all needs. For ex-
ample, special units can be made of
Solex heat-absorbing glass and plate
glass. Such units would be particularly
adaptable for use in airport towers,
large offices, or other locations where
the direct rays of the sun pose a prob-
lem. The use of water-white plate
glass, which permits true color defini-
tion with a maximum clarity of vision,
would make this type of window con-
venient for use in test chamber mul-
tiple glazing. There are many other

Lower heat loss makes large windows
practical—dehydration stops fogging
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combinations of special glasses that
can be used in fabricating Twindow
units including polished wire, heavy
plate, figured ornamental, sand-blasted,
blue- and flesh-tinted, and various
window glasses.

Special production processes make
it possible to provide the windows in a
wide range of sizes in any combination
of straight edges. These units include
the standard double-glazing as well as
the special triple, quadruple, and mul-
tiple glazed panels. It is also possible
to produce certain simple cylindrical
bends within definite limitations, ac-
cording to the manufacturer, Pittsburgh
Plate Glass Company.

SCREW TORQUES

Properly Set With
New Screw Drivers

SMALL, lightweight torque-measuring
screw drivers of the friction-disk type
are claimed by the manufacturer to
be very accurate in torque measure-
ment and control. Known as “Tru-
Torque,” the screw drivers are manu-
factured in three standard sizes—small,
from 0 to 6 inch torque pounds; medi-
um, from 0 to 12 inch torque pounds;
and large, from 0 to 25 inch torque
pounds. They are designed for con-
tinuous service on production and as-
sembly lines, and for maintenance
work.

In operation, the screw driver is pre-
set at the desired torque; when the

Handle slips at pre-set torque value

operator tightens the screw, nut, or
bolt and the predetermined torque is
reached the screw-driver handle slips
and no further tightening of the screw
is possible. There are nc dials or spring
mechanisms.

The tools come complete with one
regular blade for slotted screws, one
Phillips-type blade, and one Allen
wrench and pin setter.

" A beam stand is used for setting the
torque screw driver. Reported to be
accurate to a fraction of an inch torque
pound, it provides large-scale readings
from 0 to 25 inch torque pounds, and
fractions thereof. Screw drivers are
also available with sealed torque set-
ting, as well as special torque measur-
ing equipment.

TENSION BRAKE

Uses Factory Air Pressure,
Adjusts for Accurate Drag

A LINE of brakes designed to apply
accurately controllable continuous ten-
sion in industrial machinery are avail-
able either as self-contained units or
for building into new equipment.
Features of the brake, made by Lin-
derman Devices, Inc.,, which make it
suitable for applying continuous re-
tarding force are the absence of self-
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energizing action—permitting accurate
control of tension desired; ability to
apply even heavy leads under ordinary
factory airline pressures; radial shoe
actuation, eliminating sensitive adjust-
ments and high pressure areas; and use
of 90 percent of the drum area for
braking.

In operation, the amount of tension
desired is secured and maintained by
setting the air-pressure regulating
valve in the lead from the factory air
line. Slight increases or decreases in
tension are obtained by changing the
gage setting, since the amount of brak-
ing effort is directly proportional to
the air pressure applied.

This accuracy of control is said to
be largely traceable to the elimination
of self-energizing action. This also ac-
counts for the smoothness of the brake

in operation. Shoes are self-equalizing,

full floating, with no localized high-
pressure areas on lining or drum.

Also, the Linderman tension brake
is described as unusually powerful due
to the fact that the four shoes virtu-
ally fill the entire drum with lining.
Since no high-pressure’ areas exist,
higher average lining pressures can
be used, it is claimed. Thus, under con-
tinuous load, a 14 by 4-inch brake
will absorb from three to ten horse-
power, based on a maximum lining
temperature of 475 degrees, Fahren-
heit.

Application of shoe pressure to the
drum is through multi-stage steel
diaphragms—one for each shoe. These
diaphragms make it possible to use a
minimum of expansion, since the shoe
travel obtained is the sum of the ex-
pansions of each stage of the dia-
phragm. The brake shoes incorporate
a wedge mechanism to adjust for lin-
ing wear. In the brake proper there
are no operating parts which require
lubrication.

Due to the closed design of the
brake-actuating mechanism, the only
air consumed is that required to ex-
pand the diaphragms to apply the ini-
tial pressure against the drum.

CONTINUOUS WIRE RECORD

Plays Back Display
Message Without Re-Wind

U SE of the wire recorder for window
or showroom displays, for voice tests,
and as a device to attract audiences
to booths at sales conventions or public
displays has now been developed and
several installations of this type of re-
cording have been made, according to
Lear, Inc.

The regulation wire recorder ordi-
narily requires that the wire be re-
wound before it can be played back.
For displays, however, the operation of
the sound on wire must be continuous,
hence it was necessary to construct a
recorder for that special purpose.

For displays, the message is recorded
on the required length of wire, and
then the wire is mounted on drives in

a continuous strip. The length of wire |

depends on the length of message re-
quired, and by a series of drives and
posts, any length can be accommodated.

CEPTEMRER 1044

This wire keeps going through the
playback head continuously, reproduc-
ing its message. It can be synchronized
with the mechanical movement of the
display, if desired, so that a constant
automatic “demonstrator” can perform
before the public without any personal
attendant.

For voice tests and other purposes,
a similar construction is used. In this
case, the person picks up the micro-
phone, speaks for a minute or two, and
by the time he has finished his con-
versation, the part of the wire on which
his first words were recorded has come
around to the playback head, and is
automatically played back to him. The
length of time for recording can be
regulated by the length of the wire.

This method does away with the

necessity of re-winding and it also
saves cost and space since only a play-
back is required. The recording on the
wire is done separately. By the use of
two amplifiers, one for the recording
and one for playback, no switch is
needed.

One of the present designs, which
permits about two minutes of record-
ing, requires no more than a space
three by five feet for the wire loop.
This can be made even smaller, but
in most cases the size is immaterial,
since the wire can be placed anywhere,
and only the speaker is needed near
the point of contact with the public
or the display.

Although the present models have
been constructed for special purposes,
and used to a large extent as novelties.

Filling and

Weighing

| Penicillin

in Volume Production...

When Penicillin reached volume production it became necessary to

apply volume packaging methods to this drug.

The requirements were

(1) extreme accuracy in weights, (2) speed of operation (3) packaging
under aseptic conditions. These are exacting specifications but they have
been met with the new EXACT WEIGHT Shadograph (illustrated). The
unit above is enclosed in a glass case and operators work with gloved hands
through apertures in the case to the sensitivity of 1 mg. This is but another
use EXACT WEIGHT Scales have been put to in modern industry. We
invite you to submit your packaging problem.

THE EXACT WEIGHT SCALE COMPANY

65 West Fifth Ave., Columbus 8 Ohio
Dept. Ad. 873 Yonge St., Toronto, Canada
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similar designs are being prepared to
serve as automatic “information booths”
for railroads, bus lines, and other public
services. Answers to questions as to
train time, athletic events, and so on
are recorded on wire, and played back
to the public when the button which
carries such' query is pressed. There is
a large field for this type of recording
in the commercial and amusement
field; probably even more important
than the field of home recording.

TRUCK STEPS
Reduce Driver Injuries,
Swing Down for Use

SAVINGS in money, time, accidents,
driver fatigue, and a reduction in the
number of hernia cases among truck
drivers, are claims made for a new
quick-acting, folding step for motor
trucks and trailers.

The manufacturer states that these
steps are intended for use on flat racks,
stake bodies, vans, trailers, and semi-
trailers, and are easily installed with
four bolts. In closed position, the steps
are compactly folded under the truck
bed. When the trip is manually opera-
ted, two sturdy 16-inch slip-proof
steps swing down and lock in open po-
sition ready for use. A slight lift and
push on the bottom step swings and
folds them back under the truck bed
where they are automatically locked
in closed position out of the way. One

In closed position, steps lock under
truck bed; a trip-release lowers them

style of step is designed for side or
“tight spot” mounting.

The steps are all metal and built to
support a weight of 1000 pounds, al-
though they weigh only 40 pounds.
The tread plates are said to have an
unusually secure gripping action.

It is claimed that drivers of trucks
equipped with these steps show a pro-
nounced reduction in the number of
hernia and other physical injuries com-
mon to .truck drivers. Large truck
operators state that many hernia cases
are caused by jumping off trucks. Also,
frequent climbing on and jumping off
heights ranging from 40 to 50 inches,
sometimes dozehs of times a day, con-
tributes to driver fatigue.

The steps are manufactured by the
Safety Step Company.

PRESSURE INDICATOR

Traces Operating Conditions
of Machinery on Tube Screen

SUBSTANTIALLY linear pressure-time

curves on the screen of a cathode-ray
tube, connected to a new test instru-
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ment, indicate the performance of an
engine, pump, or other device subject
to pressure variations. Intended uses
are studies of internal-combustion
engines, pumps, compressors, air and
liquid pipe lines, and so on.

Called a Pressuregraph, the unit is
said to show instantly the erratic op-
eration of a device which normally
cannot be observed by other means, due
to inertia of flywheels and other
factors. The instrument also shows
static or slow pressure variations and
covers all mechanical speeds and pres-
sures up to 10,000 pounds per square
inch. The makers, Electro Products
Laboratories, say that there is no ap-
preciable inertia to overcome in the
electronic driving mechanism.

The pick-up unit has been designed

'..':S}i[_\
Inertia minimized for quick response

to make it vibration-proof, and is fur-
nished with or without water-cooling.
The cabinet is designed for mounting
alongside the oscillograph in a similar
cabinet, making a compact testing and
recording unit.

In operation there is only one con-
trol. The pick-up is inserted in cylin-
der, chamber, airline, or a similar
location and a diaphragm, when acted
on by pressure impulse, unbalances an
electronic circuit. The unbalanced
voltage from the pick-up is delivered
to the cabinet where it is amplified,
passed through a negative modulation
suppressor, and then sent to the os-
cillograph.

The sweep circuit of the oscillograph
is adjusted to the speed of the engine
or mechanism under test. A band of
light appears on the screen, the con-
tour or shape of which is the true
pressure-time curve. This band of light
is not a line or tracing, but an area
similar to that of a television picture,
and easily readable.

MACHINE VIBRATION

Isolated from Other Tools
with Leveling Mounts

A SIMPLIFIED, low-cost means of
stopping the transmission of vibration
from machine tools which interferes
with precision work being done on ad-
jacent machines is reported to have
been found by the use of leveling-type
machinery mountings. Called Vibro-
Levelers, the units are intended as
dual-purpose mountings for machinery
—to stop the transmission of vibration
and to permit leveling of the machine
on which they are used.

In an example of such an application,
four mountings, of 1000 pounds capacity
each, were placed under the base of a
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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 glad to refer in-
terested readers to original sources
and, when available, to additional
literature giving further details of
a more specialized nature.

shaper which had been causing trans-
mitted vibration. After the machine
had been raised from the floor, the
threaded stud of each mounting was in-
serted through the hold-down bolt hole
in the base of the shaper and the ma-
chine was then lowered so that it
rested on the lower of two adjustment
nuts supplied with each Vibro-Lev-
eler. When the machine was brought
to exact level, the second nut was
turned down to lock and maintain the
machine in the leveled position.

Time required for the entire in-
stallation was reported to have been
less than two-hours with no cutting
of the floor, no special adapting of the
mounting, and with the cost for mount-
ings themselves being relatively low.
In operation, the vibration interfer-
ence was stopped and the “throw” of
the shaper did not cause the machine to
“creep” although the mountings were
not bolted to the floor.

TURBINE TESTER

Uses Resonance Principle
To Spot Incipient Trouble

To DETERMINE malfunctions of steam
turbines, an industrial “stethoscope”
has been developed. Turbines in normal
operation have little characteristic
noise, - although tips of their blades
may whirl more than 700 miles an
hour. However, indications that some-
thing is wrong inside a turbine, may
come with a hum, a wheeze, or some
other unusual sound.

The part which causes the noise may
range from a worn bearing to a
“stretched” blade and can be deter-
mined by use of a simple formula, the

Tube length is adjusted to resonant
wavelength of turbine “trouble” noise
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resonance tube, or stethoscope, and the
engineer’s experience.

The resonance tube, a hollow plunger
fitted into a sleeve, and varying in size
from six to 60 inches, locates dis-
cordant.sounds by tuning to the sound’s
frequency, much as a radio is tuned
to the frequency of a 'broadcastmg sta-
tion. This is done by extending or re-
tracting the plunger—at any one po-
sition only one frequency can be heard.
By measuring the length of the tube
at the position at which the noise can
be heard, the frequency is determined,
and by dividing the known velocity
of sound by the frequency, the wave-
length of the noise is determined.

Wavelengths of “trouble sounds” have
been pre-computed and charted, and
the particular fault of the machine
tested is revealed by comparing the
calculated wavelength with the chart.
Since minor repairs may be made
without tearing down the whole ma-
chine, thus precluding major difficulty,
the industrial “stethoscope” saves time
and money and assures quieter and
more efficient performance.

FLEXIBLE COUPLING

Constructed as One Unit,
Is Easily Installed

FOR oiL burners and air conditioning
units, and also applicable to many other
machines requiring maximum flexibil-
ity, a new coupling is described as
compact and easy to install.

Of one-unit construction, the device,
called a CX Double-flex coupling
comes out with the shaft when pump
or motor is removed. A standard body
is permanently inserted into the molded
synthetic rubber unit, this being per-
manently secured to the pump shaft
by a set-screw. Molded into the other
end are the sockets that engage jaws
on the blower hub.

Other features of the coupling, made
by Lovejoy Flexible Coupling Com-
pany, are quick assembly in dark or
close quarters, no metal to metal con-
tact, tight fit, no rattle, deep center
hole for a firm grip on the shaft.

X-RAY ANALYZER

Detects Impurities, Based
on Ray Absorption Principle

A NEW kind of “seeing” instrument,
whose X-ray vision can detect counter-
feit coins, spurious diamonds, and cer-
tain impurities in many types of solid,
liquid, or gaseous materials, has re-
cently been developed. Called the Gen-
eral Electric X-ray Photometer, the
device is a rapid, accurate analyzer
able to indicate within a second or two
the concentration of certain chemical
elements in the presence of others.

Plus its potential role as a detective,
the instrument is expected to find ap-
plication determining sulfur content
of oil, tetraethyl content of gasoline,
ash content of coal, heavy metal con-
tent of glass, and concentration of fillers
and impregnating agents in wood, cloth,
and rubber.

The instrument operates by aiming
an X-ray beam through the material
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SENSATIONAL WAR BARGAINS
in LENSES and PRISMS

NOow!

MAKE YOUR OWN

Here’s an unsual

and Prisms are in excellent condition.

assembly directions included for either project.
Stock #5102-S—Binocular Set of Lenses & Prisms

$25.00 Postpaid

Stock #5103-S—Monocular Set of Lenses & Prisms.,

$12.50 Postpaid
UNMACHINED LEFT AND RIGHT BODY AND COVER

PLATE CASTINGS,
Stock #820-S

BINOCULARS!

Complete Set of LENSES
and PRISMS from
Navy’s 7X, 50 Model

SAVE up to $150!

opportunity to secure a fine set of
Binoculars at a tremendous saving of money. Build them
yourself with all of the very same optics contained in the
Navy’s 7 Power Glasses. Or you can construct a Monocular
(12 a Binocular) in which case exactly one half quantities
of the Binocular Components will be furnished. All Lenses
Lenses
cemented and have the new low reflection coating. Complete

.............................. $2.50 Postpaid

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

CARRYING CASE STRAPS FOR 7X, 50
BINOCULARS.—AIll leather construction—
brand new—a regular $10.00 value.
Stock #44-S (Price includes tax)

$4.80 Postpaid
BATTERY COMMANDER’S TELESCOPE,
MODEL BC-65—Complete with Tripods . . .
10 power. New, in perfect operating con-
dition. A Binocular type instrument. Gov-
ernment cost approx. $1300.00 each
Stock #900-S $245.00 Postpaid
NEW PROJECT BOOK — HOMEBUILT
RIFLESCOPES. . . 30¢ Postpaid. List of
available Riflescope Lenses sent FREE with

hook.
SECONDS IN PLANO-CONVEX CONDEN-

SING LENSES—Diam. 4-7/16”, F.L. .61%”.
Stock #1068-S .......... 70¢ each Postpaid
RAW OPTICAL GLASS—An exceptional

opportunity to secure a large variety of
Optical Pieces both Crown and Flint Glass
are (seconds) in varying stages of processing.
Many prism blanks.
Stock No. 703-S—38 lbs. (min. wt.)

$5.00 Postpaid

Stock No. 702-S—11% 1lbs. ....$1.00 Postpaid
POLARIZING RING SIGHT (Something
New in Optics)—Utilizes the interference
pattern created by a basal section of
calcite. or sodium nitrate crystal between
crossed polarizers. Diam. 32 mms.—Thick-

ness 7 mms.
Stock #2067-S ............ $2.00 Postpaid

‘““OUR ADVERTISING SPECIAL’’—15 Lenses plus
10-page Idea Booklet. Make your own telescope,
microscope, magnifier, drawing projector, Koda-
chrome Viewer; use for experimental optics, copy-

ing, ultra close -up shots, etc. Many uses.
Stock #1-S ...ttt $1.60 Postpaid
NEW 50-PAGE IDEA BOOK, “FUN WITH

CHIPPED EDGE LENSES”’—Contains wide variety
of projects and fully covers the fascinating uses of
all Lenses in set listed above—only $1.00 Postpaid

ALL THE LENSES YOU NEED TO MAKE
YOUR OWN TELESCOPE!
All Are Achromatic Lenses
GALILEAN TYPE—Simplest to make but has
narrow Field of View.
Stock #5018-S—4 Power Telescope..$1.25 Postpaid
Stock #5004-S—
Small 2 Power Pocket Scope ...... $1.00 Postpaid

PRISM TELESCOPES—Uses Prism instead of
Lenses to Erect Image. Have wide field 'of view.
Stock #5012-S—20 Power Telescope..$7.25 Postpaid

35 MM. KODACHROME PROJECTING LENS SET
—Consists of 2 Achromatic Lenses for projecting,
plus 2 Condensing Lenses and piece of Heat Absorb-
ing Glass with directions.

Stock No. 4029-S .........ccovvvvienns $3.10 Postpaid

SPECTROSCOPE SETS . . . These sets contain all
Lenses and Prisms you need to make a Spectro-
scope plus FREE 15-page Instruction Booklet.

Stock No. 1500-S—Hand Type ...... $3.45 Postpaid

Stock No. 1501-S—Laboratory Type..$6.50 Postpaid
ACHROMATIC TELESCOPE OBJECTIVE LENSES

—Cemented — Diam. 52 mm., F.L. 8l%2 inches.
Slight seconds.

Stock #6188-S ....iceviiiiinncnnnns $3.50 Postpaid
MAGNIFIER SET—5 Magnifying Lenses....Powers

from 1 to 10. Various diam. for many uses.Free
Booklet on Home-made magnifiers included.
Stock #1026-S ............. ... $2.00 Postpaid

ACHROMATIC LENSES

Dia. F.L.
Stock No. in. mms. in mms. Price
6158-S* 18 80 $1.00
6162-S 25 122 1.25
6164-S* 26 104 80
6166-S 29 54 1.25
6168-S 29 76 1.25
6171-8 32 171 1.00
6173-S* 34 65 1.00
6176-S* 38 131 1.00
6177-8%* 39 63 1.10
6178-8* 45 189 1.50
6179-S* 46 78 1.25
6182-S 27 51 1.25
6183-S 44 189 2.50

*ASTERISKED ITEMS are uncemented, but FREE
cement and Directions included with uncemented
sets. USES:—Use these Lenses for making Project-
ing Lenses, Low Power Microscope Objectives, cor-
rected Magmﬁers substitute enlarging Lenses, Eye-
Piece Lenses, Macro-photography, Gadgets, Optical
Instruments, ete., etc.

TANK PRISMS—Plain or Silvered. 90-45-45 deg.
534" long, 213” wide, finely ground and polished.
Stock #3004-S—Silvered Prism (Perfect)

$2.00 Postpaid

Stock #3005-S—Plain Prism (Perfect)
$2.00 Postpaid

Stock #3100-S—Silvered Prism (Second)
$1.00 Postpaid

Stock #3101-S—Plain Prism (Seconds)
$1.00 Postpaid
(Illustrated Book on Prisms included FREE)

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

Order by Stock No. — Satisfaction Guaranteed — Immediate Delivery

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

being tested and then measuring the
amount of ray absorbed by the mate-
rial. In testing a questionable coin, a
genuine coin is first checked for its
amount of ray absorption. The doubtful
coin is then checked, and if its amount
of ray absorption does not match that
of the genuine coin, the doubtful coin
can be assumed to be counterfeit.

In most other applications, however,
the instrument employs aluminum
disks of different thicknesses which act
as proxy for the known item, against
which the unknown item is being
checked. In checking a diamond, for
example, the stone in question is com-
pared to an aluminum disk, whose
thickness corresponds in ray absorp-

SCIENTIFIC AMERICAN

tion to a genuine diamond. Because
genuine diamonds are almost pure
carbon, very little radiation would be
absorbed, whereas fake diamonds of
glass, particularly if they have a lead
content, would absorb a much larger
amount of radiation, according to Gen-
eral Electric.

Estimating the amount of ash in a
piece of coal without actually burning
the coal is also possible with the X-
ray photometer. First, the component
chemicals of coal that result in ash
are checked for the amount of X-ray
absorption, and the aluminum disk
which absorbs a like amount of radia-
tion is selected. Then, the sample of
coal is matched against the disk. Since
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All Serious-Minded Production Men
SHOULD HAVE THIS FREE BOOKLET!

FORGING AHEAD IN BUSINESS
contains a message of particular im-
portance to production men. This is
your opportunity to obtain a copy of
this famous book, which has been de-
scribed as a “turning point in the
lives of literally thousands of men”!
Although *“Forging Ahead in Busi-
ness” has been distributed to more than
3,000,000 men, today’s timely edition
was written in the light of recent world-
wide developments. Its 64 pages repre-
sent more than three decades of suc-
cessful experience in training men for
leadership in business and industry.

It demonstrates the method which
the Alexander Hamilton Institute uses
to give you immediate help in your
present position, while preparing you
for post-war opportunities. Subjects
directly related to the work you are
doing now, PLUS other subjects of
fundamental value to the business
executive, are discussed in the book and
placed in significant relation to one
another. Thus, a helpful, over-all pic-
ture is provided.

Said one man who had sent for
“Forging Ahead in Business”:

“In thirty minutes this little book

gave me a clearer picture of my

business future than I’ve ever had

‘before.”

. . . and that represents the opinion of

ALEXANDER

HAMILTON
INSTITUTE

the Institute’s 400,000 subscribers, in-
cluding 134,000 production men!

The booklet further-explains how it
is possible to offer this essential train-
ing in a minimum of time; how the In-
stitute program fits in with the most
crowded of post-war schedules.

Among the prominent industrialists
who assisted in the preparation of the
Course, which is described in “FORG-
ING AHEAD IN BUSINESS” are:
Alfred P. Sloan, Jr., Chairman of the
Board, General Motors Corp.; Thomas
J. Watson, President, International
Business Machines Corp., and Frederick
W. Pickard, Vice President and Direc-
tor, E. I. du Pont de Nemours & Co.

Send for
“FORGING AHEAD IN BUSINESS”
TODAY!

Frankly, this booklet has no appeal for
the immature mind. It does not interest
the man who, for one reason or an-
other, is wholly satisfied to plug along
in a mediocre job. But, for the alert,
future-minded individual—the man with
ambition and “drive’”’—*Forging Ahead
in Business” has a message of distinct
importance. If you feel'that it is in-
tended for you, don’t hesitate to send
for a copy today. Simply fill in and
mail the coupon below.

Alexander Hamilton Institute
Dept. 35, 71 West 23rd Street, New York 10, N.Y.
In Canada, 54 Wellington St., West, Toronto 1, Ont.

Please mail me, without cost, a copy of the 64-page
book—*“FORGING AHEAD IN BUSINESS.”
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the amount of X-ray absorption of the
sample is in ratio to its ash-producing
elements, the amount of ash in the
coal can be calculated.

The photometer measures ray ab-
sorption by directing an X-ray beam
at a fluorescent s¢reen. The strength
of the ray, after it has passed through
material under test, is transposed by
the fluorescent screen into visible
light, intensity of which then is meas-
ured by photoelectric equipment. Final
reading is given on a dial.

GAGE WIRES

Used on Both Ends
with Collet Handle

FEATURING a light aluminum-alloy,
collet-type handle which firmly posi-
tions a set of wire-type cylindrical plug
gages, a new plug-gage handle enables

Lowers cost of gage usage

the user to reverse the gage member
after it has worn under the allowable
limit. Thus, full advantage may be
taken of the unused gaging surface that
was formerly in the handle. This ar-
rangement is said to increase the gag-
ing life and lower the cost per hole
gaged. Tapers, drift pins, and split
handles are eliminated in the gages,
called Dubl Duty.

Made by Schrillo Aero Tool Engi-
neering Company, the gages are fur-
nished in a size range of 1/16 to one
inch in 1/16-inch steps.

ACID SUIT

Made of Fabric Coated
with Resistant Plastics

A DDITION of acid suits to its industrial-
clothing line is announced by The
B. F. Goodrich Company. Made of
Koroseal, a flexible plastics material,
coated over textile sheeting, the suit
has been designed for maximum light-

¥

Light, tough suit resists solvents
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FINE OOI.S
, VEED |
i~ FINE OIL:

» Prevents Rust

/ SOLD EVERYWHERE

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

GEARS

In Stock—=Immediate Delivery

Gears, speed_reducers, sprockets, thrust
bearings. texible couplings, pulleys. eto. A |

.............
Send us your blue prints and inquiries,

Write for Catalog No. 20

440-50 N. Oakley Ave., Chicago 12, TIL

Can alsoquote onspecialgearsof any kind. |

CHICAGO GEAR WORKS |

‘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 ali 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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ness and toughness, including resistance
to abrasion and practically all solvents
and acids.

Jackets and pants are furnished
separately or as a unit. The jacket has
a fly front with concealed fasteners,
strapped armholes and seams, and
stand-up collar. Pants are the bib type
with adjustable shoulder straps in the
back.

TANK CORROSION
Greatly Reduced by
Electrolytic Counter-Action

PROTECTION for hot-water tanks. now
takes advantage of the fact that cor-
rosion in such locations is largely
electro-chemical in action. Thus a new
system operates by setting up counter-
forces to electrolytically neutralize the
forces which normally cause the tank to
be corroded. In use, a rod of pure
magnesium inserted in the tank forms,

Magnesium rod protects steel tank

with the steel, a galvanic battery, and
the current produced causes the mag-
nesium to go into solution to protect
the steel by a plating action.

Since the hot water and the com-
bination of iron and magnesium cause
such a strong current that the mag- |
nesium rod would be eaten away in but
a few months, it has been found neces-
sary to reduce the current by a re- |
sistance placed in series between the |
iron and the magnesium rod. This fea-
ture of the installation, called the
Ionodic system, permits a current flow
sufficient to give adequate protection,
yet meters or retards the rdte at which
the magnesium is consumed and there-
by assures, according to the McGraw I
Electric Company, the protection for a
much greater length of time.

STENCIL BRUSH

Carries Ink Supply
for 500 Addresses

A NEW model fountain brush for use
in marking stencils is said to be more
convenient than former types of
brushes in that it releases stencil-
marking ink, held in a hollow hand
reservoir, at the touch of a button.
Thus controlled, the ink flow is suffi-
cient to mark 500 address stencils be-

SCIENTIFIC AMERICAN

INVENTORS

Patent laws favor the inventor who acts
promptly. We are Registered Patent At-
torneys fully qualified to represent you at
the Patent Office. Remember, the details of
your invention. Send at once for further
perfect before you can obtain patent. First
step is to have us conduct search of the
prior U. S. patents and render a report as
to its patentability. Our Search Report is
very valuable to you in that it clears up
the course you should take in regard to
your inevntion. Send at once for further
particulars on how to protect your invention
and ‘“Invention Record’’ form.. Request does
not obl.lgate you.

McMORROW, BERMAN & DAVIDSON

Registered Patent Attorneys
175-L Victor Building, Washington 1,

D. C.

J

DRIVE YOUR
THOUGHTS HOME

(i

Don’t Let
Your Ideas
Scatter!

{
AN you hold your .
C thoughts in line? | *
Do you find your
mind annoyingly drifting from wanted
ideas into #nwanted channels? Would you
like to know how to give emphasis to
your ideas—to combine them into force-
ful action that makes for accomplishment
and the fzvorable impression of others?
The power of mind can either be dis-
sipated or it can be concentratea to become
a tremendous energy. Learn how to direct

the faculties of your mind—then watch
the beneficial change in your aftairs.

ACCEPT THIS 7’&66 BOOK

The Rosicrucians (not a religion), a fraternity
of progressive men and women, has for cen-
turies explored the mysteries of mind. They
have removed superstitions and made men
and women dynamic in the use of their own
faculties. Write for their free book, The Mas-
tery of Life. It tells how you may share this
unique knowledge. Address Scribe: O.K.M.

The ROSICRUCIANS

(AMORC) California

San Jose
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HANDEE 1001 USES

Smooth, steady power at your ﬁngertlps'
Turn out professional-looking projects for
pleasure or profit — ship, plane, train
models, costume jewelry, wood carvings,
puppets, initialed tumblers, etc. Works on
metal, plastic, wood, alloy, glass, leather,
bone, stone, etc. AC or DC. 25,000 r.p.m.

Weighs only 12 ounces.
USE THE RIGHT ACCESSORIES — Choose
from the complete line — more than 300 made

right in the Handee plant.
A GOOD START
WITH THE
HANDEE KIT
Handee and 45
most popular ac-

pact steel carry-
ing case. Postpaid,

$21.50. Handee,

ORDER NOW :
SATISFACTION GUARANTEED! With 7 _accesso
ries, $20.50.

AL A3R CHICAGO WHEEL & MFG. CO.

New 52-page
MANUAL Dept. SA,
1101 W. Monroe St., Chicago 7, lll.

ARMY-NAVY BARGAINS

Shotgun nipples, 4 for ...........oc..oonnn $1.00
Flints, assorted, 10 for .................. 1.00
Cartridge belt, cal. 30 double row .
Leather belt, black, bar buckle ....
Antique oil cup .........
Wire brush, cal. 30
Krag rear sight Model 93
Prices do NOT include postage. 1945 catalog 308
pages, mailed for one dollar. Circular for 3¢
stamp,

Francis Bannerman Sons, 501 Bdwy., N. Y. 12

15,000 1077
FORMULAS PAGES
HOPKINS’
“CYCLOPEDIA
OF FORMULAS”’

Thousands of copies of this ac-

knowledged leader among books of

formulas are being used daily.
$6.00 postpaid (Domestic)
$6.50 postpaid (Foreign)

Order From

SCIENTIFIC AMERICAN

24 West 40th Street, New York 18,
N. Y.

; MGRApH PAT'D
f rence rders

UNINTERRUPTED'
Longtime (up to 12 hours) Conference

& To?ephonn Recordings onSafety Film
Models for Dictation “TALKIES™

MILES REPRODUCER CO.inc. 812 BROADWAY,N.Y.3 GA-T
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ECONOMICAL
PERMANENT
INSTANTANEOUS
PLAY-BACK

fore refilling is necessary. A saving in
ink is also claimed.

Of light-weight aluminum construc-
tion, the 6l5-ounce brush is said to
eliminate hand fatigue.

Other construction features are
washers that are reported to make the
brush absolutely leak-proof; brush tips
that can be changed easily, using three

~
Finger-tip button controls ink flow

standard sizes for varying stenciling
conditions; and hexagon construction of
the tip holder which allows the brush
to be laid down without danger of roll-
ing.

The manufacturer, Marsh Stencil
Machine Company, reports that a sten-
cil can be marked in three seconds
with the reservoir brush.

GREASE-GUN LOADING

Simplified and Hastened
by New Fittings

USERS of pressure-lubrication sys-
tems can now load hand guns by the
use of new equipment which elimi-
nates disassembly of the gun, precludes
danger of lubricant contamination or

| waste, eliminates air pockets in the

gun, and permits rapid gun loading.

The system is based on a “gun-
loader fitting” which is mounted on
the head of a hand gun and permits
grease to flow into the grease reservoir
of the gun in the same manner that it
flows out into a bearing through a
lubrication fitting in normal lubrication.
A loader valve mounted on a bucket
pump or loader pump, functioning in
the same manner that a coupler does
when applied to a fitting, is the com-
panion item to the loader fitting on
the hand gun.

Although several hand guns, both
push-type and lever-type, as well as

Eliminates air pockets, grease waste

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
obtain their magazines.

Perhaps you can qualify for one of these
appointments. A neighborhood magazine
subscription service need not interfere with
any full-time work you 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 Avenve
New York 17, N. Y.

When you write to advertisers

® The Editor will appreciate it if
you will mention that you saw
it in

SCIENTIFIC AMERICAN

DIAMONDS
Economical Tools of Industry

Many production processes can use
diamonds with profit — but only when
they are properly utilized to obtain
maximum results. Now you can obtain,
in one volume, complete and concise
information in industrial diamonds and
their uses in hardness testing, wheel
dressing, cutting metallic and non-
metallic materials, machining glass,
rock drilling, and wire drawing. All of
this, and more, in

DIAMOND TOOLS
By Paul Grodzinski

Technical consultant, Industrial Diamond
Review, London

$4.60 postpaid
Order from
SCIENTIFIC AMERICAN

24 West 40th Street, New York 18, N. Y.

Send for FREELITERATURE o7

ATENTS [

AND TRADE MARKS
c.A.SNowEco. |

Reg.Patent Attorneys Since 1875
430 Snow Bldg. Washington 1, D. C.
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loader pumps of 25, 35 100, and 400-
pound capacity, all equipped with the
special fittings and facilities required
by the new.gun loading system, were
announced by the manufacturer, Ale-
mite division of Stewart Warner Cor-
poration, users of guns and bucket
pumps already in the field can “con-
vert” their units to the new system.

SILVER POLISHED

In One Minute
Without Buffing

ACCIDENTAL use of a silver-plated
wire in cleaning phosphor bronze elec-
trolytically is reported to have given
birth to a new polishing process that
may be of major importance in the
silver industry. Credit for the novel
electro-polishing method was given to
Dennis R. Turner, physicist in the
electronics department of the Research
Laboratories of the Westinghouse Elec-
tric Corporation.

It was explained that ordinarily
metal articles to be silver plated are
immersed in a bath of silver-cyanide

Before electrolytic process,
spoon (left) looked like one at right

polished

plating solution and negative current
sent through, causing a deposit of
pure silver upon the objects. When
removed from the bath, they are even-
ly plated with silver but are white and
lusterless. Hence, they must be buffed
by hand on a revolving wheel. The
buffing not only entails an extra han-
dling of every piece but the loss of a
certain portion of the silver through
abrasion. Only by a troublesome, cost-
ly procedure can the lost silver be col-
lected and reclaimed.

With the new method of polishing,
it was found that the best product re-
sults from immersing the silver-plated
object in a bath of silver cyanide so-
lution normal to the regular plating
operation. Instead of sending negative
current through the bath as in plating,
however, a positive current is applied
at about four times the amperage
used to plate the metal, but not con-
tinuously. The positive energy is ap-
plied for a few seconds, discontinued,
then sent through again, and this in-
termittent action repeated for several
cycles. When the article has reached
its peak of luster, it is taken out of
the bath, rinsed and dried as a finished,
highly polished product. The entire
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operation takes slightly over a minute.
So that the current is applied and in-
terrupted at the proper and regular
intervals, Mr. Turner connected a
small motor with a switch that con-
trols the intermittent flow of energy.
Although the electrolytic polish can
be effected equally well by employing
a plain cyanide solution, it was pointed
out that the more practical way is to
utilize the same silver cyanide bath
used to plate the objects, rather than
having to transfer them to another
tank containing only cyanide.
Industrial practice, it is suggested,
would be to immerse the metal pieces
—many at a time—apply a negative
current to silver plate them, then in-
termittent positive charges to attain
the bright finish—all in the same bath.
In addition to eliminating the buffing
process, such a procedure would have
the advantage of retaining in the origi-
nal solution the small quantity of
silver removed by the electrolytic ac-
tion of the cyanide while polishing.
The new method has been success-
fully used to polish silvered contactors,
items of switchgear, microwave appara-
tus, radar parts, and other devices
needed in experimental work.

CONTROL WHEEL FINISH
Applied By Dipping,
Shrinks to Base Metal

BY pIpPING lightweight aluminum cast-
ings in Tenite II Gel Lacquers, airplane
control wheels are now provided with
an attractive, dark red finish that is
described as smooth and pleasant to
handle, tough, chip-proof, and easily
and economically applied.

The lacquers are made by dissolving
cellulose acetate butyrate plastics pel-

'lets of the desired color and opacity in

suitable solvents. Coatings of this mix-
ture adhere mechanically to the cast-
ings through shrinkage of the lacquers
as they dry. Upon cooling and partial
loss of solvent, the Tenite lacquer sets
quickly in a hard, continuous-surface
coating which is characterized by a
natural high gloss and absence of flash
or other markings. Polishing and fin-
ishing operations on the wheels are
thus eliminated. Lettering is applied
by stencil to the gel-lacquered surface.

FOR EXACTING,
CLOSE TOLERANCE

SOUTH BEND LATHES

South Bend Precision Lathes are designed and
built to perform a wide variety of accurate ma-
chining operations on metals, alloys, plastics,
fibres, compositions, ceramics, and other ma-
terials.Their usesin radio, automobile, appliance,
and other repair work, tool and model making,
and maintenance are practically unlimited. Full
quick change gear mechanism permits cutting
48 pitches of screw threads ranging from 8 to
224 perinch.A complete line of practical attach-
ments increases their versatility and simplifies
difficult operations. Write for free catalog.

LATHE BUILDERS SINCE 1906

SOUTH BEND LATHE WORKS
458 E. Madison St., South Bend 22, Indiana

TITAN SLIDE RULE

6” diameter. Easily read, clearly
marked single index scales. Gives
logarithms, reciprocals, squares,
square roots, sines, and tangents.
Continuous circular calibrations
cannot go ‘‘off-scale.” Invaluable
in multiplication, division, pro-
portion, conversion, all mathe-
matical problems. Made of dura-
ble heavy pure white Vinylite.
Complete with instruction, $2.95. Leatherette case
75¢ additional. Money-back guarantee.

PRECISION INSTRUMENT CO.
Box 654, Dept. BK, Church St. Annex, New York 7

For Scientific and Technical Books
Try our Book Department
SCIENTIFIC AMERICAN

oonden e
S DY RSES an
e self - instruction text-
Coﬂ C Urse books, slightly used.

Rented, sold, ex-

changed. All subjects.
100% _satisfaction. Cash paid for used courses. Full
details & 100-page illustrated bargain catalog Free.
Write Nelson Co., 1139 S. Wabash Av., Dept. 2-31,

Chicago 5, IlL

WSt

Talk About
| PRODUCTION

wlthO“ (£S/

right angle bend.
maintain a high out-put on production work.

Pronounced "’DIE-ACK-RO"’

er will do a real production
job. We are making 4,000 com-
pleted parts per day,
competitive to most
ower
(Name on request.)

Here is an example of *DIE-LESS DUPLICATING” typical
of a great variety of formed parts readily made with DI-ACRO
Precision Machines — Benders, Brakes, Shears. Picture shows
the finished part formed to die precision, including acute
Women operating DI-ACRO UNITS

UI)E/L IRWIN mFs. co.

SCIENTIFIC AMERICAN

4,000 Parts Per
Day with
DI-ACRO Bender

“Enclosed is pjcture
taken in our plant which
proves the DI-ACRO Bend-
which is

resses.”

SEND FOR CATALOG

347 EIGHTH AVE., SOUTH
MINNEAPOLIS 15, MINN.
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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. $7.10

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. $3.60

THE PSYCHOLOGY OF SEEING — By Herman
F. Brandt. From motion-picture data of eye move-
ments and use the author has revised many con-
cepts of seeing. His interpretations will be of value
to everyone—editors, advertising men, product de-
signers, safety engineers, and so on—whose living
depends on the use which people make of their
eyes. $3.85

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

EXPERIMENTAL SPECTROSCOPY — By Ralph
A. Sawyer. Covers theory and types of spectroscopes
and spectrographs, mounting and use of gratings,
determination of wavelengths, infra-red spectroscopy,
spectrochemical analysis, and - so on. Somewhat
elementary but requires knowledge of physics and
some physical optics. $5.10

ATOMIC ENERGY FOR MILITARY PURPOSES—
A General Account of its Development Under the
Auspices of the United States Government, 1940-194.5.
The famous Smythe report, telling in relatively
non-technical language of the developments in
nuclear physics that lead to the manufacture of the
atomic bomb. Paper cover, $1.35; cloth $2.10

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. $4.10

PLANNING TO BUILD — By Thomas H. Creigh-

ton. Answers many of the questions asked by
prospective home builders. Planning, design,” and
construction are fully covered. $2.60

EXPERIMENTAL  ELECTRONICS — By Ralph
H. Muller, R. L. 'man, and M. E. Dros.
A solid book of eminently practical information on
the characteristics and non-communication applica-
tions of electron tubes. The text describes experi-
ments and presents results. For students, radio
engineers, communications experts, and the serious
general reader. $5.10

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

$2.10

A SMALL BUSINESS OF YOUR OWN — By
Harold S. Kahm. Simplified, compact, paper-covered
book that sets out to tell persons with capital rang-
ing from $10 to $2000 how they can get started in the
right direction. $1.10

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

$2.85

Best Sellers
In Science

SLIDE RULE SIMPLIFIED = By C. O. Harris.
How to use a slide rule, without any of the mystifica-
tion that often surrounds this important tool of the en-
gineer. Excellent illustrations make everything clear.
$3.60 including a slide rule; for book alone, $2.60

HOW TO SOLVE IT — By G. Polya. The text
deals with the general method of solving problems.
It will be of value to teachers but will also find
wide use by those who have to solve problems re-
quiring scientific reasoning. $2.60

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

BUILDING INSULATION = By Paul D. Close.
When, how, and where to use thermal and sound
insulation. Fundamentals as well as practical aspects,
with many typical examples and their solutions.
$4.60

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

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

ELECTRONIC PHYSICS = By Hector, Lein and
Sconton. A simplified text for those who desire to
acquire a sound basis for following the advance of
applied electronics. $3.85

ASTRONOMY, VOL. 1 =— THE SOLAR SYSTEM
«= By Russell, Dugan, and Stewart. Revised edi-
tion of the first volume of a 19-year old standard
textbook. Deals with the solar system alone, not the
stars, $3.50

FUNDAMENTALS OF OPTICAL ENGINEERING
= By Donald H. Jacobs. This new work starts
out at the very beginning, is mainly non-mathe-
matical, and is probably the best suited of all
existing 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

ELEMENTARY STATISTICS = By Levy and
Preidel. A readable and understandable book on
statistics that can pay big dividends to business men
by re-alining their conceptions of the subject. $2.35

ARCHITECTURAL DRAWING AND DETAILING
— By Dalzell and McKinney. Reasonably complete
coverage of fundamentals for students or others who
need a working knowledge of architectural repre-
sentations and terminology. $2.60

(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.)
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CURZENT BULLETIN

BRIEFS

Conducted by K. M. CANAVAN

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

Die-LEss DUPLICATING. Summarizing

recent developments in “die-less
duplicating” with specially designed
tools, this 40-page illustrated catalog
describes their applications and ad-
vantages. These precision tools, high-
ly flexible in operation, are finding
increasingly wide use on production
lines where metal wire, rod, and strip
are shaped, as well as in experimental
shops and laboratories. Request Cata-
log Number 46-10. O’Neil-Irwin Manu-
facturing Company, Minneapolis 15,
Minnesota.—Gratis.

RECOMMENDED PRACTICE OF STREET AND

Hicaway LicHTING.  Compact fac-
tual information on the necessary
amount of illumination needed to in-
crease traffic safety and decrease the
highway death rate is given in this 32-
page report. Illuminating Engineering
Society, 51 Madison Avenue, New York
10, New York.—50 cents.

INsuLATION IN THE HomE. This eight-

page circular gives brief but succinct
details of methods of home insulation
by which, it is reported, as muchas
50 percent of heating fuel can be saved
and summer comfort increased. .The
facts presented are the results of sev-
eral years of university research. = All
available  types of insulation were
studied. Request Circular F6.0. Small
Homes Council, University of Illinois,
Urbana, Illinois.—Gratis.

CoLErR HarRMONY FOR INDUSTRIAL PLANTS

is a four-page folder showing how
properly selected wall, floor, and ceil-
ing colors can promote production,
safety, and cleanliness, and build
worker morale. It supplements the
article on page 123 of this issue. Request
this folder from Scientific American,
24 West 40th Street, New York 18, New
York.—Gratis.

DriLL BusHInGs. This four-page folder,

punched for loose leaf binding, is
essentially a listing of standard stock
sizes of drill jig bushings. Products
Engineering Company, 9045 Wilshire
Boulevard, Beverly Hills, California.—
Gratis.

MicROCHEMICAL SERVICES. This eight-
page bulletin answers the question
“What does a micro-analytical labora-
tory do?” It also summarizes the work
of one consulting laboratory. Foster D.
Snell, Inc., 305 Washington Street,
Brooklyn 1, New York.—Gratis.

THE WATERTOWN BoOK OF PLAsTICS lists

and describes, in 44 pages, with il-
lustrations, a large number of the more
important industrial plastics. These in-
clude - different molding compounds,
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REVISED LAPIDARY HANDBOOK

by
J. HARRY HOWARD

Successor to the author’s HANDBOOK

FOR THE AMATEUR LAPIDARY.
Completely re-written.

Much enlarged — 225 pages.

About 70 illustrations.
Modern techniques.

Much new material never published before.
Excellent cloth binding.
Good index.

PRICE $3.00 POSTPAID.
Published May T.

Order from your book store, your lapidary
supply house, this magazine, or the
author.

J. HARRY HOWARD
504 CRESCENT AVE. — GREENVILLE, §. C.

MINIATURE
ENGINES

Gasoline—Steam
Alr—l.ocomoflve

TH ORLD'S
MOST FASCINA‘I’ING HOBBY

Build fhem yourself — In your own shop
With your own tools

Send 10 cents for my illustrated
catalogue listing the world's
largest selectlon of miniature
engine castings and drawings.

WAYNE MILLER

Suite 206
Engineering Bldg., Chicago 6§, U.S.A.

This is
Perhaps
the WORLD’S
SMALLEST
MOTOR

1”7 x 115" x 2”_made for 27 volts DC s 00
runs on 4 F‘lashlight batteries
REVERSIB
DRIVE it as a generator‘
BLAN 64-N Dey Street, New York 7, N. Y.

Make Your Own

| ESCOPE

EXTENSIVE practical instructions
for making excellent telescopes
capable of serious astronomical
work, including the glass mirrors
and at a cost of less than $25 for
materials, are presented in

AMATEUR TELESCOPE
MAKING

(500 pages, 316 illustrations)
$4.00 postpaid, domestic; foreign $4.35.
AFTER you have made your tele-
scope, there will be other optical

apparatus that you will want to
make. Then the book you will
need is

AMATEUR TELESCOPE
MAKING—ADVANCED

(650 pages, 361 illustrations)
$5.00 postpaid, domestic; foreign $5.35.
Ask for detailed information on
these two practical books on an im-
portant scientific hobby. A postal
card will do.

SCIENTIFIC AMERICAN

24 West 40th Street, N. Y.

18, N. Y.
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thermosetting materials, thermoplastics,
and so on. It also describes production
methods. A “plastics comparator,” in-
cluded in the manual, is a handy ref-
erence check chart. The Watertown
Manufacturing Company, Watertown,
Connecticut.—Gratis.

50 BiLioNn Recorps Can’t BE WRoNG.

Microfilming, whereby valuable rec-
ords, drawings, and so on, can be filed
with a saving of 98 percent in space, is
here explained in detail, together with
discussions of the equipment required.
Recordak Corporation, 350 Madison
Avenue, New York, New York.—Gratis.

SynTHETICS BRING NEW ERA IN PER-

FUMES is a 20-page pamphlet out-
lining the development of synthetic
chemistry and how it has provided the
field of perfumery with new raw mate-
rials which have usurped nature’s prod-
ucts in the entire perfume industry.
E. I. du Pont de Nemours and Company,
Inc., Wilmington 98, Delaware.—Gratis.

SorLviNg INDUSTRIAL - CRiMEs, Case No.

32, is a pocket-size pamphlet which
shows briefly how measuring and re-
cording instruments can reduce waste in
a wide range of industrial production
processes. The Esterline-Angus Com-
pany, Inc., Indianapolis 6, Indiana.—
Gratis.

How 10 SPEED AND SIMPLIFY CLEANING

MEeTHODS IN INDUSTRIAL PLANTS gives
specific information concerning such
procedures as rust removal, water-
scale elimination, steam cleaning, paint
stripping, metal surface treatment, and
general maintenance. Turco Products,
Inc., Export Sales Division, P. O. Box
2649 Terminal Annex, Los Angeles 54,
California.—Gratis.

You've Gor SoMmeTHING THERE. This

amusing yet instructive 20-page
booklet on one company’s suggestion
system can point the way toward the
development of similar systems in
other industrial plants and offices. The
B. F. Goodrich Company, Akron, Ohio.
—QGratis.

NoreLco Diamonp Dies. How diamond

dies are made for industrial applica-
tions is described in this eight-page
illustrated booklet. The various steps
are detailed with text, drawings, and
photographs. North American Philips
Company, Inc., Publicity Department,
100 East 42nd Street, New York 17,
New York.—Gratis.

MacGNEsIUM ANODES FOR CaTHoDIC PrO-

TECTION is a 13-page illustrated
booklet presenting information on this
method of corrosion control for indus-
try. The Dow Chemical Company,
Magnesium Division, Midland, Michi-
gan.—Gratis.

Our INDUSTRIAL AIR Power is the title

of a motion picture film showing the
many industrial uses of compressed air.
This 25-minute film is available with-
out charge on a loan basis for showing
before students, engineering societies,
and other groups. Quincy Compressor
Company, Quincy, Illinots.
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“A SIX ROOM HOUSE,
$2800.00 Complete,
Ready for You
to Move In”

by George W. Pearce

The author, a mechanical engineer, re-
views the history of housing and shows how
building costs have risen in the last 150
years until few families can buy a house
adequate for their needs.

. He then describes how, by the use of
various money-saving building methods, a
large, modern, 6-room, thoroughly insu-
lated, fire resistant, 2-bath bungalow with
garage can be had most anywhere in the.
United States for $2800.C0.

Included with the book are 10 folded
drawings 12” wide x 18” long. These
drawings by Mr. Pearce show all the de-
tails. of construction for this house—the
wiring, the plumbing, the automatic oil
heating system and the fluorescent lighting.
The book is devoted to showing how similar
savings can be made on any house of any
style, size or floor plan.

A very readable and interesting book.
Every prospective home owner should have
a copy. 138 6” by 9” pages, 26 illustra-
tions, leatherette bound, 10 large drawings.
Send $2.00 to TECHNICAL PRESS,
Box 42G, Swampscott, Mass. and your copy
will be rushed to you postpaid. Distributed
solely by Technical Press — Not sold in
book stores.

\\v“

\»“‘ i
iTH vmu ROOT COUNTING BEVICES
VEEDER-ROOT INC, "&Fene 2

COMNL

U. S. Army M-12, 3 Power, 12° 12’ Field

PANORAMIC TELESCOPE

Less Than 50 Available

$l2 50 Postage

exnra
Rush Order & Remmance, To

F. W. BALLANTYNE P.O. Box 382
Point Pleasant New York

NOW IS THE TIME TO
PATENT YOUR INVENTION

Manufacturers everywhere
are buying patent rights
now, so they will have
new items to make and
sell for civilian consump-
tion as soon as the war
is over. You should look
ahead to the future, too.
Protect your invention
and yourself by applying
for a patent now.

GET FREE “PATENT GUIDE”

Our free 48-page ‘‘Patent Guide” tells
what details are necessary to apply
for a patent; and countless other facts
you will want to know. Mail coupon
for Free ‘‘Patent Guide” and “Record
of Invention’ form today.

CLARENCE A. OBRIEN
& HARVEY B. JACOBSON

Registered Patent Attorneys t
65-] Adams Bldg., Washington 4, D. C.

Please send Yyour 48-page_‘‘Patent Guide” l*
and your “Recor of Invention’” form
FREE. This request does not obligate me. l

Address..... ...... :
City ... .o.ocven onnnn State....... ..

-—  — G G GEED D CED SE— —-—

« ewerreen

I *
|
|
: Name. ..
)
.
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NEW
TECHNICAL
BOOKS

Scientific Instruments
by Herbert J. Cooper, Editor

This book, replete with diagrams and
photographs, discusses a wide range of
instruments designed for making physical
measurements. Not only laboratory instru-
ments but those used in the field, in
industry and commerce are well covered.

CONTENTS: Optical Instruments;
Measuring Instruments; Navigational
and  Surveying Instruments; Liquid
Testing.
304 pages

Illustrated $6.00

PLASTICS — Scientific and
Technological

by Ronald Fleck

Here is an up-to-date and comprehensive
book covering the scientific and technolog-
ical aspects of the ever-growing plastics
industry. It comprises a critical survey of
literature and a correlation of scattered
data-of value both to the chemists and to
the practical men of the plastics industry.

CONTENTS: History of Plastics;
The Chemistry of Plastic Materials;
The Manufacture of Plastic Materials;
The Physical Properties of Thermo-
Setting Materials; Plywood and Im-
pregnated Wood; Manufacture of
Dies and Molds; The Manufacture
of Plastic. Articles; Appendices.

325 pages Fully Illustrated $6.50

Modern Organic Finishes
by Rollin H. Wampler

An over-all picture of modern industrial
finishing operations as well as descriptions
of modern finishing materials and equip-
ment are described in this book. Main
emphasis throughout is on proper selection
and correct use of materials and equip-
ment to get the best possible finish at
minimum cost.

CONTENTS: Modern Organic Fin-
ishing Materials; Modern Application
Methods; Drying Methods; Product
Handling in the Finishing Depart-
ment; Finishing Processes; Bibliog-
raphy, Index.

452 Pages Fully Illustrated $8.50

Introduction to Emulstons
by George M. Sutheim

Emulsions are now entering many new
fields of modern industry. This timely and
useful book discusses the principles, prop-
erties, methods of preparation and prac-
tical applications of emulsi It features
an extensive bibliography and a comprer
hensive alphabetical list of emulsifying
agents.

CONTENTS: Theoretical Founda-
tions; The Physical Chemistry of
the Emulsifyin Agents; The Chem-
istry of Emulsifying Agents; The
Formation of Emulsions; The prop-
erties of Emulsions; The applications
of Emulsions; Glossary. List of Emul-
sifying Agents; Bibliography, Index.
260 pages $£4.75
(To above prices add 10 cents domestic

postage for each book. For foreign post-
age add 35 cents for each book.)

(All prices subiecs to change without
notice.

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 valve, 3¢ additional; from $5 to $25, 10¢; from $25 to $50, 15¢.

THE ATOMIC REVOLUTION
By Robert D. Potter

P RESENT at a now historic meeting
when successful splitting of the atom
was announced in January 1939 was
the author of this book, a physicist and
research worker as well as a writer of
no small ability. In the world-stirring
years which have elapsed since that
date Mr. Potter has followed closely
the whole development of nuclear fis-
sion. Into the pages of the present
book he has crammed the cream of his
acquired knowledge. He not only pre-
sents the available facts in simple and
non-technical language, but he also
analyzes the present and future possi-
bilities arising from the splitting of the
atom—military, medical, and industrial.
(165 pages, 9 by 12 inches, well illus-
trated with photographs and drawings.)
—$3.60 postpaid.—A.P.P.

YOUR FUTURE IN AVIATION
By J. Fred Henry

NOT a sensational, misleading guide
‘to quick riches in aviation, but a
solid, reliable study of the vocational
opportunities which really exist in avi-
ation, and of the training needed to
qualify for such opportunities. The
information is detailed and specific,
and covers almost every phase of avia-
tion manufacture, operation, air trans-
port, fixed base and airport work, and
government service. (328 pages, 5% by
8 inches, unillustrated.) —$3.10 postpaid.
—AK.

THE WEATHER FOR A HOBBY
By Raymond Yates

HERE is an intriguing little book that
holds within its pages the essence of
one of the world’s most challenging
and fascinating hobbies. Tone and
treatment are both chatty and non-
technical as regards meteorological
theory and practice. In line with its
title, the book has a main purpose of

. explaining the construction of simple

instruments with which the amateur

_SCIENTIFIC AMERICAN

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

may make his own weather observa-
tions. In no case does an instrument
herein described require more than a
minimum of tools, skills, or parts. Most
of the parts are of the type to be found
about the house or at the local auto-
mobile and bicycle shops. Also, the
basic principles underlying the home-
made instruments are stressed, rather
than hard and fast rules of manufac-
ture. There is ample room for in-
genuity and experiment. Simplicity
and home-built equipment notwith-
standing, the book offers a starting
point for a genuinely intellectual hobby
calculated to provide more than a little
benefit for those who enter upon it. (172
pages, 6 by 8 inches, 14 half-tones, 48
figures and diagrams, 4 tables.)—$2.85
postpaid.—E.F.L.

FEATURES OF THE MOON
By J. E. Spurr

Two YEARS ago the author, after 20
years of hobby study of Mt. Wilson
photographs of the Moon and after a
lifetime as a geologist (formerly Chief
Metal Mining Engineer, Bureau of
Mines, later Editor of Engineering and
Mining Journal) published “The Im-
brium Plain Region of the Moon.” Now
he extends this study to the whole
Moon and includes the entire former
book within the newer one. He favors
the volcanic theory of the craters. De-~
tail by detail in minute particular he
goes over the Moon’s surface inter-
preting the sequence of events as a
geologist sees them but, of course, very
largely (fully half) overlapping: the
astronomer’s point of view. There is
enough detailed, specific material in
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this big book to keep an amateur as-
tronomer actively occupied at his tele-
scope for years checking and examin-
ing. He must use an erecting lens
and relearn his lunar map, since Spurr
re-erects the astronomer’s inverted
images—or he can invert the book. (122
plus 331 pages, 7 by 11 inches, 14 Mt.
Wilson photographs, 95 drawings.)—
$5.10 postpaid—A.G.I.

BUILDERS FOR BATTLE
By David O. Woodbury

R UNNING through the text of this story
of how our Pacific Naval Air Bases
were constructed, is the definite feeling
that the author was at the scene and
knows what he is writing about. Such
was the case. Thus this story of one
of the mightiest construction feats in
history bears the stamp of authenticity.
It can be read for pure enjoyment; it
can also serve as a reference book for
students and historians who would dig
deeply into the records of mechanical
and technological feats which did so
much to insure victory in the Pacific.
(415 pages, 7 by 10 inches, 25 full page
drawings and 48 smaller but equally
important sketches, well indexed.) —
$7.60 postpaid.—A.P.P.

“"STEP DOWN, DR. JACOBS"
By Thornwell Jacobs

MONUMENTAL autobiography by a

remarkable personality whose keen
observation and appreciation of human
activities and foibles has given his work
the quality of a chronicle of his times.
Fascinating reading of a boyhood and
youth whose strata piled one on an-
other to produce a man, an educator,
a philosopher, and an American the
likes of which grow ever fewer. The
details of the refounding of Oglethorpe
University, the story and aura of the
sealed Crypt of Civilization (a project
in which Scientific American played a
prominent part), the soundly. reasoned
—if personal—opinions of war, politics,
economics, and “democracy as it is”
make a story unmatched for sincere,
breathing vitality in a day of shallow,
half-felt statements. (1094 pages, 6 by
9 inches, 8 half-tones.)—$4.85 postpaid.
—E.F.L.

PHYSICAL METHODS OF
ORGANIC CHEMISTRY

Edited by Arnold Weissberger

ALTHOUGH we place Dr. Weissberger
as the editor of this important
book, his function has been no less
important—to gather together into a
single work the contributions of 27
specialists in various phases of the
physics of organic chemistry. The sub-
ject is instruments and the technique
of using them to determine essential
facts about organic {(or inorganic)
compounds. The value of this ex-
traordinarily capable compilation is
great but difficult to estimate. It will
promote progress by saving time which
workers would otherwise spend dig-
ging required methods from a scat-
tered literature, and by improving the
accuracy of determined data. Only one
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of the two volumes of the book has so
far appeared. The second is awaited
with anticipation. (736 pages, 6 by 9

inches, illustrated.)—$8.60 postpaid.—
D.H.K. )
POTTERY PRODUCTION
PROCESSES

Edited by J. J. Svec

AMATEUR and professional alike will
find much instructive material in
this compact little volume produced
by a recognized authority in the pot-
tery field. In 19 chapters it covers the
general subject of pottery production
with emphasis on the economies neces-
sary to volume output. It also calls
particular attention to those steps in
manufacture where defects are most
likely to occur. (70 pages, 6 by 9 inches,
lavishly illustrated, paper covers.)—
$2.10 postpaid.—A.P.P.

DICTIONARY OF FOREIGN
TRADE

By Frank Henius

A COMPREHENSIVE and well-organized

book, this dictionary should be a
boon in any office engaging in foreign
commerce. In addition to definitions
that do not hesitate to become ex-
planations when necessary, the text
contains abbreviations at the beginning
of each alphabetical section as well as a
small section defining the abbreviations
of several languages. The second por-
tion of the book is comprised of speci-
men forms illustrating the various
papers common to the trade. For com-
plete clearness, the forms and defini-
tions are both cross-indexed in a
thoroughgoing effort to tie up any
loose ends. A table of weights and
measures is included. (745 pages, 6%
by 9 inches, 233 specimen pages.)—
$10.10 postpaid.—E.F.L.

OUR OIL RESOURCES
Edited by Leonard M. Fanning

IGHTEEN authorities on petroleum

problems have contributed their
thoughts and data to this comprehen-
sive survey of our oil resources, pre-
sented in terms of geological knowledge
as well as engineering and scientific
learning. While emphasis is largely
on physical aspects and the important
phases of conservation, the text relates
also to the sociological implications of
petroleum and its increasing signifi-
cance in international affairs. (331
pages, 6 by 9 inches, a few illustra-
tions, numerous tabulations, well in-
dexed.)—$4.10 postpaid.—A.P.P.

LUTHER BURBANK, A VICTIM
OF HERO WORSHIP

By Walter L. Howard, Ph.D.

EETHING furor over Burbank still

seethes and nearly all take sides,
often vigorously. Now comes the recent
director of the College of Agriculture
of the University of California and
calmly, judicially, objectively, strikes
a balance, explaining how some could
paint Burbank white, others black, yet
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500,000!!!!

LENSES

Buy them for a fraction of their
original cost. U. S. ARMY and
NAVY surplus lenses and prisms.

RIGHT ANGLE PRISM 23 m/m sq. face .. ea. $1.25
RIGHT ANGLE PRISMS 40 m/m sq face .. ea 175
PERISCOPE EYE PIECE set 1” Dia. ...... 1.50
ACHROMATIC BINOCULAR OBJECTIVE 52
m/m Dia. 174 m/m F.L. coated, perfect .. ea. 3.75
WIDE ANGLE EYEPIECE — All coated optics,
mounted in a focusing cell, 2” clear aper-
ture, 11%” F.L., achromatic lenses, Value
$12500 PITECE .. vonrsnssinsaonsonnsn 9.50
POWER TANK  TELESCOPE (M71) ~Brand
New Coated Optics, Completely Assembled
Value $345.00 Perfect ................... 29.50
COMPLETE SET OF OPTICS from Penscope
Rifle Sight. Value $24.00 .............. 2.25
9 PERFECT LENSES to make 5X tank Artlllery
Scope. Value $140.00 ...................... 10.00
METAL PARTS to make a complete 5X Tank
Artillery Scope. Diagram included ......... 7.50
5 Lbs. OPTICAL GLASS Lens & Pmsm blanks.
Index and dispersion ‘“‘marked” ............ 4.75

Send 3 cent stamp for “BARGAIN” list.

A. JAEGERS
BOX-84A SO. OZONE PARK 20, N. Y.

THE BINARY SLIDE RULE

equals a 20 Inch
Straight Slide Rule in
precision, Has C, CI,
A, K, Log, LLI, 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

graduations eliminate
eyestrain. Exceptmnal value and utility, Price,
with Case and Instructions, $5.80. Circulars free.
Your money back if you are not entirely satisfied.

Gilson Slide Rule Co., Stuart, Fla.
Slide Rule Makers since 1915.

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

y the Navy. For professional or hobbyist.
Only $19.95.
MAGIC WELDER MFG. CO.

239 Canal St. Dept. PA-9

New York City

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

fou have a workshop—at home
n business—you need this ne
Wamer Electroplater. At the stro‘ke
of an electrified brush, you can
electroplate models and projects—
you can replate worn articles, fau-
cets, tools, fixtures, silverware, etc.
with a durable, sparkling coat of
metal ..., Gold, Silver, Chromiuim,
Nickel,Copperor Cadmium. Method
is easy, simple, quick. Everything
furnished—equipment complete,
ready for use. By doing a bit of wor
Jor others, your machine can pay for

For Wself within @ week. So make your

& MODEL MAKERS %}gptfoﬁlptle:eﬁljgy tgea"'nng a arner
c op ate

® MAINTENANGE day for F %E an ﬂiu&

© HOBBY SHOPS trated memmre ACT AT ONCEl

® HOME SHOPS WARNER ELECTRIC CO., DEPT.J-48.
CNIWIHRAIYIEE 663 N. Wells St., Chicago 10, illinois

FREE Details & Sample!

: WARNER ELECTRIC C0., 663 N. Wells, Chicago 10, Dept. J-48 H
1 Gentlemen: Send Free Sample and Details to:

[
1 Name H
b satre ;
i cuy. Zone. State. ¥
T onon on i i i AP £ SN GN SN GH G SN O SR SR SN SN SR GRS R 0 e
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IN STOCK AGAIN!
Achromatic Kellner Eyepiece M-1

Ready
to use in telescopes, binoculars, microscopes,
finders, spotting ’scopes or wherever a very superior
wide-field ocular of fine definition and great light
gathering qualities is required. Both eye and field
lenses are achromatic and fluoride coated.

a) EF.L. 0.785” (12.5 X). 0.D. %” $5.00.
b) With crosshair $6.00.

c¢) Bushing to fit 1347 tube $3.00 extra.
Bushing to fit your tube $4.00 extra.

3-LENS ACHROMATIC EYEPIECE
N

SO (S

N

Six lenses! Finest eyepiece ever made anywhere. Qur
greatest buy to date. Made of three separate achro-
matic elements (illustrated). All outside sur-
faces fluoride coated. In focusing mount. 1 13/16”

(43mm.) clear aperture, flat field to edges. Focal
length 114” (32mm.) (8X). 69° angle. Outside
diameter of mount 214” (54mm.)

Each $15.00 plus postage. Quantity definitely limited.
Order at once. Lenses only for above, $9.00 per set.

TELESCOPE INVERTER

a) Did YOU,
buy our foc-
using eye-
piece? Now
you may ob-:
tain  an in-
verter that
threads di-
rectly into it.
Transform -
your astronomical telescope to terrestrial use. Com-
bination also serves low power microscope.
Sleeve 134” 0.D., $7.00
Other diameters $8.00
b) BUSHING; threads into focusing eyepiece.
Standard 1'4” 0.D. @ $3.00
To fit your special size tube, $4.00

PRISM

Best  optical  quality.
[Precision ground to
‘‘astronomical’’
ances. Used either Z
telescope  diagonal or
inverter. Small prism cemented to larger one.
Small prism: 1 9/16” x 1 9/16” face. Larger:
1 9/16” x 214~ face. Fluoride coated. In mount—
$12. Limited supply.

PANORAMIC TELESCOPE, M-1

3-power, field 12° 12’
(illustrated). All
gov’t. - inspected and
accepted  merchandise.
Not second hand hut
brand new. They’re
army surplus.

$20.00

Less than 300 avail-
able! Order now -—
while price is low.

postage
extra

Lo e ,
DIRECTIONAL COMPASS

Famouss make. Pocket watch size.
Easy to read, durable metal, un-
breakable crystal. Fine bearing,
sensitive. Ideal for campers, hunt-
ers, motorists, etc. $1.00, postpaid.
Include Postage — Remit with Order
Catalog of Lenses, Prisms, etc. Send 10c

HARRY ROSS

. MICROSCOPES
Scientific and Laboratory Apparatus
70 West Broadway, N. Y. 7, N. Y.
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both be right. He states that, while
fair-minded people still accord Bur-
bank a place in the scientist’s Valhalla
for his accomplishments in plant breed-
ing, friends gave him a false and huge
build-up which his excessive egotism
led him to let ride, and this ruined him.
This book is no stuffy study but a live,
readable, absorbing, human narrative
and analysis. Some chapters: Burbank
the Egotist; Burbank the Pariah of
Scientists; Burbank’s Ethics; Burbank’s
Religion; Summary of Burbank’s Prod-
ucts. (206 pages, 7 by 10 inches, illus-
trated, paper cover, as it is issued as
a part of the scientific journal Chronica
Botanica.)—$3.85 postpaid.—A.G.I.

THE STORY OF THE
HELICOPTER

By Devon Francis

A PILOT in his own right, Mr. Fran-

cis is also an experienced writer on
aviation with a profound interest in the
helicopter. His latest book presents an
attractive and accurate account of the
historical and modern development of
the helicopter; readers will also find in
it an interesting and simple explana-
tion of principles and practice. Present
and future possibilities are dealt with
and the most important machines are
described and illustrated. The book
abounds with fascinating personal
glimpses of the great pioneers—Da
Vinei, Cierva, Sikorsky, and many
others. Original research by the author
brings Edison into the helicopter pic-
ture, along with other noteworthy ad-
ditions to the general development of
the subject.— (182 pages, 8% by 5,
$3.10 postpaid.) —A.K.

THE RADIO AMATEUR'S
HANDBOOK

1946 Edition

LATEST eEpITION of this hardy peren-
nial covers principles and design of
radio transmitters and receivers,
equipment construction, tube charac-
teristics and miscellaneous data, and
the general subject of radio operation.
Bound into the volume are over 200
pages of advertising. (Over 650 pages
total, 6% by 9% inches, lavishly illus-
trated.)—$1.00 postpaid.—A.P.P.

VAPOR ADSORPTION
By Edward Ledoux

A vAsST amount of scattered material
dealing with the important subject
of adsorption has been brought to-
gether and correlated by the author
in a compact book that will prove valu-
able to both pure scientists and their
industrially minded confreres. The sub-
ject matter is divided into four parts:
Static Adsorption, Saturation of Air,
Dynamic Adsorption, and Industrial
Applications. An important part of the
text is necessarily devoted to the con-
ditioning and purification of air. The
treatment is penetrating and assumes
the reader’s familiarity with basic
thermodynamics and engineering. (360
pages, 5% by 9 inches.) —$8.60 postpaid.
—D.H.K.
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EQUATORIAL MOUNTING

Complete with slow
motion worm and gear.
Heavy cast iron base,
114” "polar axis — $40
up. Descriptive liter-
ature on request.

PYREX
MIRROR KITS

Complete with glass
tool, 5 abrasives, rouge,
pitch, and aluminized
diagonal. 4”7 — $4.00
6” — $5.25 8” — $17.75
107 — $13.00 12”7 —
$23.00.

Send  for catalog list-
ing Reflector Kits,
4 Eye - Pieces, Lenses,

- Lens Blanks, etc.
DAVID WILLIAM WOLF
334 Montgomery Street

Brooklyn 25, N.Y.

ASTRONOMICAL
& SUPPLIES
Telescopes Kits Drives
Mounts Eye Pieces Tripods
Castings Finders Figuring
Tubes Achromats Panchronizing

MIRRORS MADE TO ORDER

Yok k Quality ourR MOTTOR k%
PROFESSIONAL SERVICE AVAILABLE
Write for Catalogue and Price List
ASTRO TELESCOPE COMPANY
P. O. Box 1365 — Glendale 5, Calif.
Display Room — Erb & Gray
854 S. Figueroa St.—Los Angeles, Calif.

RAMSDEN EYEPIECES

14" . 147 . 1” E.F.L. standard dia. 1%4"” O.D.
each $5.10

EQUATORIAL MOUNTINGS

Combination Eyepiece and
Prism Holder

Mirror cells with ring for tube

. Prisms highest quality
prices and catalog on request

C. C. YOUNG

25 Richard Road East Hartford 8, Conn.

OPTICAL SPECIALTIES
Spectroscopes, Optical parts —
. instruments.
Aluminizing of mirrors.
CATALOG ON REQUEST
Laboratory Specialties, Inc.

144 South Wabash Street
WABASH, INDIANA

ASTRONOMICAL
OBJECTIVES, OCULARS
PRISMS, FLATS

Instruments Designed
to Your Specifications

A

Write for
Descriptions and
Price List

PA

BRANDON SCIENTIFIC
DEVELOPMENT

A New York Corporation

P. O. Box 85 Malverne, New York
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Telescoptics

A Monthly Department for the Amateur Telescope Maker

Conducted by ALBERT G. INGALLS

Editor of the Smenhfc American books ’Amateur Teleseope Making’’
and ““Amateur Telescope Making—Advanced”’

LAST MONTH in this department George
P. Arnold, a graduate student in
nuclear physics, State College, Pa., of-
fered extensive and definitive data on
the design, testing, and performance of
the Dall-Kirkham spherical secondary
telescope. Figure 1, squeezed out of
that layout, shows his telescope, a 10”.

So well was the spherical secondary
(why not simply the “s.s.”’?) principle
regarded some years ago (1938) when
Kirkham referred it to those in charge
of the 200” telescope, that it probably
will be used on the tenth-scale (20”)
model. Before the 200” was built a 20”
model was made and tried out, and
that very interesting model was not
afterward tossed on any junk heap or
given to any of us TNs to get it out of
the way (maybe we should have
asked!) but instead it was mounted on
the roof of the Astrophysical Labora-
tory at “Cal Tech” where it will be
used in its own right. Last January,
during exchanges of mixed telescoptical
lore with Porter such as have gone on
by mail every few days since 1926, he
wrote the following note in pencil on
the bottom of a page: “In our tenth-
scale Cass—our guinea pig—the pri-
mary was and still is spherical, as Dr.
Anderson was in a hurry to get it
working, and the secondary was cor-
rected to fit it. Dr. Anderson is now
computing the changes required in the
primary if the secondary is- made
spherical and it seems that his pro-
cedure follows Kirkham exactly.”

Your scribe recalls that at various
times when “Kirk’s” ideas were shown
to Dr. Anderson via Porter they, and
evidently Kirkham himself, were very
well thought of. Telescoptics lost much
when the genius Kirkham died after
prolonged pathetic vicissitudes re-
vealed in letters in files still preserved.
“Kirk” was one day suddenly made
highly aware that he had been ill with
pulmonary tuberculosis for years, and
it is a fact that his attempts to help
other amateurs less well favored with
a knowledge of design optics were a
contributing factor in his fatigue and
ultimate death. He wrote in 1938, when
working on an invention: “If I can
dope out a way to make diffraction
gratings 10” long in a few minutes, I
can go to the sunny southland—which
I realize is about the only hope I have
of living to see 1940.” A proposal to
collect a fund from amateurs was then
made but Kirk apparently was not in
favor of it. He died in 1943, at Pendle-
ton, Oregon.

Returning to the Dall-Kirkham or,
as Dall prefers, the Kirkham-Dall: In
1672 William Cassegrain proposed a
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telescope having a paraboloidal pri-
mary and a secondary to suit, which
called for a hyperboloidal convex. It is
passing strange that he thus was able
to set the mode for almost three cen-
turies, when the s.s. telescope with
spherical convex secondary and ellipti-
cal primary was just as obvious and
simpler. Probably, however, he asked
for the hyperboloidal convex simply be-
cause he had the thought fixed in his
mind that a reflecting telescope neces-
sarily called for a primary which was
paraboloidal.

This leads to a new question. Since
Cassegrain didn’t, himself, invent the
actual idea of a telescope having a
secondary mirror and perforated pri-
mary, for Gregory had already pub-
lished it in 1663 (Bell, “The Tele-
scope”); and since he failed to find
the spherical-secondary-elliptical-pri-
mary idea only recently found by Dall
and Kirkham, is the Dall-Kirkham
telescope then a Cassegrainian tele-
scope of any kind or at all? Why isn’t
it simply the Dall-Kirkham telescope?
Thus deposed as a child of the Casse-
grainian, it becomes instead a brother
of the Gregorian and Cassegrainian.
If this is logic then this is advanced
as the declaration of independence of
the Dall-Kirkham telescope. In time
it is likely to supplant the Casse-
grainian. The poorer form was discov-
ered first.

That it took nearly three centuries
to find a thing so simple and so obvious
(after the event) is perhaps a reproach
to the past personnel of telescoptics.
Another such reproach is the obvious
and beautifully simple Schmidt prin-
ciple, only recently hit on. During the
two decades of this department’s tele-
scoptical life many proposals for new

Figure 1:

Arnold’s s.s. telescope
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principles have been- submitted and
many of them have proved to have been
anticipated by someone or other. One
gets the feeling that every possible ave-
nue has already been explored and ex-
ploited, with nothing left to discover.
History shows, on the contrary, that in
such situations the unborn souls of
more discoveries are flitting around in-
visibly overhead, eagerly waiting to be
discovered and named for the discov-
erer. While most searchers evidently
look for complexity, the best finds
usually prove to be simple, like the s.s.
telescope and the Schmidt.

UILDERS of compound telescopes

should, though they usually do any-
way, work to a tight tolerance. Least
squares treatment shows that when n
surfaces reflect in a series, the toler-
ance should be 1/8V/n. On the 200”
telescope six surfaces sometimes will
be used in series, calling for 1/20 wave-
length. On a two-mirror telescope the
tolerance is about 1/11 wavelength.

HAMPION member of the American
Association of Variable Star Ob-
servers, Cyrus W. Fernald, of Wilton,
Maine, with 7216 observations to his
credit for the year, also Dr. William

%&’i'mx ®

Figure 2: Reversing chart box

e

L. Holt, Scarboro, Maine, and Winter
Park, Florida, who made the Associa-
tion’s millionth observation since its
organization, both use telescopes hav-
ing Springfield mountings.

In the Springfield mounting, due to
the added reflection of the second di-
agonal, the star field is reversed and,
as Porter himself comments, “dis-
oriented” for any kind of chart work.
Asked how he was able to reconcile
this difficulty Dr. Holt replies: “Fern-
ald and I would not trade our 8"
Springfields for Clark 6” refractors.
He has a geometrical mind and the re-
versal does not bother him. It does
me, and so I have used, since I began
variable star observing in 1932, a mirror
chart box (Figure 2) which, when the
chart is placed face down above a
mirror, normalizes it. The box is shaped
like a wedge and the upper, left-hand
face as seen or, rather, not seen in
the photograph, is a strong sheet of
window glass. It has a hinged cover
to keep the charts from blowing away.
The level bottom has a plate-glass mir-
ror 12” square. The side shown at the
right is mostly open, to permit viewing
the reflected image of the chart. The
closed part below the opening serves
to shield the eyes from the weak red
flashlight installed within,

“The chart box,” Dr. Holt states,
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COMPLETE HIGH GRADE KITS
OUR SPECIALTY

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

it. Pyrex, $4.50
i Pyrex, 6.00
i Pyrex, 10.00
10” Kit. .. ... 12.50 Pyrex, 17.50
12”7 Kit. .. ... 18.00 Pyrex, 25.00

PRISMS 11/16" $2.50, 114" $3.15, 2" $1.50

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

ALUMINIZING

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

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

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

TELESCOPE ™ peresees

Quality materials of the RIGHT kind.

6” Kit: — Glass, abrasives, pitch, rouge and
instructions $5. 00

LENS GRINDERS, pitch, abrasives . $5.
HOBBYGRAFS—INFORMATION—INSPECTION
We offer you the benefit of our 26 years of
experience at this hobby. Free price list.

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

ALUMINIZING
SURFACE HARDENED COATINGS
Get The Best

6” — $2.50 14”7 — $14.00

8” — 3.50 16” — 18.00

10”7 — 5.00 18”7 — 21.00

12Y5” =~  8.00 20” — 24.00
24” — $30.00

LEROY M. E. CLAUSING

5507-5509 Lincoln Ave. Chicago 25, III.

REFLECTING TELESCOPE KITS
OUR SPECIALTY

PARABOLIC PYREX MIRRORS Made to Order,
correctly figured, polished, and parabolized. Precise
workmanship guaranteed. Prices on request.
E DO POLISHNG, PARABOLIZING, AND
ALUMINIZING.
Send for FREE ILLUSTRATED CATALOGUE
M. CHALFIN OPTICAL COMPANY
G. P. 0. Box 207, New York, N. Y.

A Popular Illustrated
Astronomical Monthly —

For amateur astronomers — mnew star
charts, Gleanings for telescope 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.
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“is attached to the end of a swinging,
extended bracket and can be put in
just the right place on either side of
the telescope pier, so that one looks
down into it at about 30° (parallel to
the glass back) and sees the chart,
placed face down on the transparent
glass, reversed. Thus the top of the
chart becomes the bottom, but right
remains right and left stays left. Final-
ly, one has to adjust the chart on the
glass ‘back so that the east-west line
corresponds with the east-west line
in the sky as seen in the telescope.

“All this doubtless sounds compli-
cated but it really very simple, both to
make the box and to use it. It enables
me to find and estimate magnitude
rather carefully of 10 to 15 variable
stars an hour. With the Springfield
one wastes no time or energy and has
no discomfort from nearly lying on the
ground for a star near the zenith or
mounting a stepladder for a star near
the horizon. I observe by the hour,
sitting comfortably on the high stool
shown at the lower right-hand corner
in the illustration. This- is an advan-
tage of the Springfield mounting that
Fernald and I swear by. We believe
we are the only A.A.V.S.O. members
using Springfields.”

Dr. Holt, a year ago, was runner-up
for the A:A.V.S.O. championship. He
observes summers in New England,
winters in Florida, carrying the mount-
ing and tube with him and attaching it
to permanent pedestals having tops
beveled to suit the respective latitudes.

Continuing in praise of the Spring-
field, Dr. Holt writes: “The most im-
portant of all advantages and the one
which provides the chief explanation
of the miracle by which Fernald finds,
estimates, and records magnitude for
30 or more stars an hour, is the great
ease in reading the setting circles;
they can be read without getting off
the stool. I have often worked for an
hour or more and get 15 stars with-
out getting off. Neither Fernald nor I
use our finders or look at the sky at
all in finding our stars; we just have
the correct local sidereal time for ‘the
night and place, instantaneously (near-
ly!) subtract the star’s R.A. from
sidereal time or vice versa (I use a
sidereal watch hung on the chart box),
and set the star’s hour angle and
declination with help of the convenient
slow motions, the whole process taking
from 20 to 60 seconds.”

CORNING casts mirror blanks up to
1215” diameter in permanent iron
molds and tries to keep them in stock,
but above that diameter they have to
build up a special, temporary mold
from firebrick and the make-ready
costs them more than the glass and the
pouring. Thus a single 20”7 blank
3 1/3” thick costs the buyer $225 and
a 16” blank of same thickness $140.
But if 25 or more orders can be ac-
cumulated, so that the same make-
ready can suffice for that many blanks,
the price can be cut more than a little.
Today the quotation is $37.50 net for
each of 25 or more 16” blanks.

In 1941, Clyde Tombaugh sponsored
a Sixteen-inch Club in which Corn-
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ing agreed to provide 16” blanks at sim-
ilar price, provided 20 orders were
received before pouring. This depart-
ment (July and November 1941) lent
its help and eventually Tombaugh was
able to round up 33 members who
ordered 37 blanks (this department,
October 1942). These were delivered
but the war sent most of them into
temporary storage and only a few have
yet emerged. Such holdovers tend un-
happily to deaden the spontaneity of
a group where each member knows
others are doing the same job at the
same time and knows who they are.

This department now proposes a
new and additional or post-war Six-
teen-inch Club of its own—though the
Tombaugh group will be revived by
its sponsor—and will take much in-
terest in its progress and outcome.
It obviously cannot undertake any’
kind of middle-man responsibilities of
an actually business nature and there-
fore, pending accumulation of  the 25
orders necessary to put the Club over
the hill, orders and cash must be de-
posited with Corning Glass Works,
Corning, N. Y. Two potential orders
are now known of as a starter. Please
keep this department posted; it cannot
keep posted through Corning since,
while C. F. Henkel, Jr., Corning’s
Manager of Optical Sales, is a friend
of your scribe’s (summers, we both
bathe in and drink from the same lake
and what more do you want?) this
does not make it ethically possible
for any outsider to snoop into company
orders to see how things progress in
order, if necessary, to do a little sup-
plementary selling to reach the quota.
The Tombaugh club started dubiously
but in the end 17 more orders than
were necessary came in. But those
same orders partly saturated the mar-
ket, also. Sights are now set for 350
in order to hit the 25.

Tools: In 1941 some of the Tom-
baugh group bought 16” tools of plate
at $7.80 each from Pittsburgh Plate
Glass Co., Ford City, Pa. Many prefer
to work 16” disks (about 50 pounds)
face up with sub-diameter tools on a
modified Draper or other extemporized
machine. If a 16” tool is used it pos-
sibly should be channeled as described
by Ferson in “AT.M.A” (printings
after June, 1944) to avoid risk of stick-
ing and for other advantageous reasons
there described.

TEsT for mirrors, described by H. E.
Dall, Luton, Bedfordshire, England:

“First, if a mirror is f/7 or longer

focus a careful center-of-curvature
Foucault test will-be good to 1/20 wave-

length. I favor using masks with 15"

holes. Then put two short vertxcal‘
scratches, about 2 mm apart in black
enameled glass, in front of the test

lamp and arrange a good 12" Kellner or
similar eyepiece in front of the lamp on

a measuring stand capable of measur-
ing to and fro movement. Adjust the
eyepiece inside focus to give four
equally spaced bars of light. Mark the
position and repeat outside focus. The
center of these two positions is the
zonal focus and this method is capable
of better accuracy than most.”
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This kind of arithmetic

may put Johnny through college

Here’s how it works out:

$3 put into U. S. Savings Bonds today will
bring back $4 in 10 years.
Another $3 will bring back another $4.

So it’s quite right to figure that 3 plus 3 equals
8 ... or 30 plus 30 equals 80 ... or 300 plus
300 equals 800!

It will...in U.S. Savings Bonds. And those

bonds may very well be the means of helping
you educate your children as you’d like to have
them educated.

So keep on buying Savings Bonds—available
at banks and post offices. Or the way that mil-
lions have found easiest and surest—through
Payroll Savings. Hold on to all you’ve bought.

You’ll be mighty glad you did . . . 10 years
from now!

SAVE THE EASY WAY...BUY YOUR BONDS THROUGH PAYROLL SAVINGS

Contributed by this magazine in cooperation
with the Magazine Publishers of America as a public service
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SHORAN - a surveying sysfem

One small error in a map can be
costly in the location of an oil well or
mining property. But with Shoran,
vast areas can now be charted by
plane with an error of less than twelve
inches in five miles—and in a matter
of minutes or hours as opposed to
weeks or months that would be re-
quired by laborious surveys made on
the ground. Shoran is called one of the
most important geographic inventions
since the compass.

Shoran can also direct a plane flying
in a blackout or heavy overcast with
such accuracy that during the war it

with pin-point accuracy!

was possible to drop bombs only a few
hundred feet ahead of completely in-
visible advancing troops below with
unerring precision.

Just as Shoran is a revolutionary
stride forward in map-making, so do
all RCA products represent the far-
thest point of progress in their fields.

And when you buy anything made
by RCA or RCA Victor, you are sure
of getting one of the finest instruments
of its kind science has achieved.

Radio Corporation of America, RCA Build-
ing, Radio City, New York 20. Listen to The
RCA Victor Show, Sundays, 2:00 P. M.,
Eastern Daylight Time, over NBC Network.

L
' f?«a:%‘ '

Developed by RCA as an aid to blind bombing in wartime, Shoran is a new radar yardstick for world mapping

P el T
Until recently a closely guarded mili-
tary secret, Shoran was developed at
RCA Laboratories—a world center of
radio and electronic research. Here,
in this vast community of scientists,
the same imagination and skills that
developed Shoran keep RCA and RCA
Victor the outstanding names in radio,
television and recorded entertainment,

RADIO CORPORATION of AMERICA



