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50 Years Ago in . . .

(Condensed from lIssues of December, 1897)

TURBINIA — “If the compound steam turbine fulfills its
present promise, it is likely that in certain branches of
engineering it will hold absolute possession before many
years have passed. The present year has seen the advent
of a phenomenal little boat, the Turbinia. Steam turbines of
the type designed by Mr. Parsons, son of Lord Rosse of tele-
scope fame, were submitted for the ordinary reciprocating
type of engine, and by driving them at a speed of 2,100
revolutions per minute, 1,576 horse power was realized from
an engine weighing only 4 1/10 tons, or 5 1/10 pounds per
horse power. It now remains for someone to make as big a
reduction in boiler weights as Mr. Parsons has in engine
weights. A small and compact boiler capable of instantly
generating 1,000 pound steam from small quantities of
water supplied to it as required would be the logical counter-
part of the turbine running at 2,000 revolutions per minute
and expanding the steam to zero, which is what the Parsons
triple expansion turbine now accomplishes.”

YEAR OF PLENTY — “The yield of winter wheat in Kansas
is fifty million bushels, worth thirty-four million dollars, or
160 per cent more than last year. The corn crop totals one
hundred and fifty-one million bushels, and the yield of
oats is twenty-three million bushels, the two together bring-
ing in thirty-two million dollars. This is the record of a year
of plenty. In the presence of such figures one is prepared
to believe there may be more truth than jest in the state-
ment that Kansas will ‘forward a car load of canceled mort-
gages’ to the forthcoming exposition at Omaha as a token of
her returning prosperity.”

BRASS SUBSTITUTE — “Aluminum is now so cheap that it
is used in many cases as a substitute for brass. Aluminum
ingots, guaranteed to be over 99 per cent pure, cost 40 cents
a pound in small lots and 34 cents in ton lots. Aluminum
guaranteed to be over 90 per cent pure for alloying with irgn
and steel costs only 31 cents in ton lots.”

TUBE TECHNOLOGY — “At the McKeesport works of the
National Tube Company flanges are now welded on pipes up
to 30 inches in diameter. The job is as perfect as the lap
weld in the pipe itself. The flange is pushed on over the end
of the pipe, which is then beaded over with a few taps of
the sledge hammer to keep the flange from coming off in
the furnace. The latter, as shown in the engraving, is gas
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fired and built in two semi-circular halves, the upper of
which is removable. When the work has been raised to
welding heat, the top half of the furnace is raised, and the
pipe is swung on to a concave anvil, which is stepped to
receive both pipe and flange. An L-shaped hammer is struck
against the interior surface of the pipe and as pipe and flange
are turned round on the anvil the welding up is quickly
completed.”

NO PEARLS — “The municipal authorities of Paris are just
now engaged in the suppression of an altogether novel form
of food adulteration: Artificial oysters on the half shell have
been invented, and they are so cleverly made that once
lemon juice or vinegar has been added, they cannot be dis-
tinguished from the real article, especially when white wine
is taken in connection therewith. The only genuine thing
about these oysters is the shell, the manufacturers buying
second-hand shells at a small cost. The municipal laboratory
has not yet proclaimed the ingredients of which these bogus
oysters are composed, but has announced that they are of a
harmful character.”

FEATHER EVIL — “When a lovely woman stoops to folly,
she stoops very low indeed. Consequently, it is not likely
that the insensate votaries of fashion, who disfigure their
heads with unnaturally clipped or colored bird feathers, will
pay any attention to a paragraph in a scientific journal. The
rate at which some of the rarest and most beautiful birds on
our planet are being destroyed to gratify this extraordinary
taste can hardly be realized. On the 13th of April last nearly
half a million birds were sold at an auction in London. It is
small consolation to us to think that in a few years the price
of these luxuries will be prohibitive, or that unless fashion
changes in the direction of seaweeds or turnip tops, there
will soon be no more birds to destroy.”

(Condensed from Issues of December, 1847)

ALLADIN'S PALACE — “The Capitol at Washington is now
perhaps the best illuminated building in the world. The
Senate Chamber and House look like a scene in Alladin’s
palace. Above the dome of the Rotunda, towers the great
lantern filled with burners, and the chandeliers of both
houses are superb. Each chandelier furnishes light equal to
5000 spermaceti candles. The lighting of the chamber is
complete, enabling anyone to read with perfect ease on any
part of the floor, and the light though so powerful, is yet so
soft that it is delightful to the eye.”

SCOUNDREL — “Only that some scoundrel cut the tele-
graph wires on Tuesday morning, the whole of the Presi-
dent’s Message would have been circulated in our city
printed in full on that evening. As it was we had it in full
early Wednesday morning. The electric telegraph has made
thought almost omnipresent. It is a most wonderful and in-
valuable invention.”

ACCELERATING PROGRESS — “The field for the chemist yet
to explore, is still as boundless as imagination can conjec-
ture. Before 1809 the number of metals known was only
twenty-seven, and ten of these has been ascertained in
twenty years previous, as many as were discovered during all
the middle ages, the ancients knowing only seven, which
were compared to the notes of music in the gamut, the
number of plants and the color of the rainbow, giving rise
to many superstitions. We now know forty-four metals and
ten times more acids than the ancients did, and the end is
not yet.”
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A telephone listens to a loud speaker in the new ''free
field' acoustic test room at Bell Telephone Laboratories.
The sound-transparent ''floor'" is built of steel cables.

Test-tube for Sound

This giant “test-tube” is actually an
echoless sound room at Bell Telephone
Laboratories. Here engineers seek new
facts about sound which will help them
make telephone service still better and
more dependable.

Bell scientists know a great deal
about what happens to sound in elec-
trical systems. This new room will give
them o powerful tool to find out more
about what happens to sound in the air.

In an ordinary living room, most of

the sound addressed to you comes by -

way of reflections. At 10 feet less than
10% reaches you directly.

Sound that bounces at you from
walls, ceilings, furniture, and your body
is all right for hearing—but it poses
questions for scientists who would study
it uncontaminated by reflections.

The Bell Laboratories “test-tube”
gives telephone people the chance to
produce pure sound and analyze it re-
liably with respect to intensity, pitch,
and direction. The entire room is lined
with glass wool, contained in wire-mesh
cases, wedge-shaped to ‘give maximum
absorbing area. Sound bounces along
the sloping surfaces, sifts into the soft
glass wool, and is gradually stifled.

This is one more example of Bell
Laboratories’ constant work to learn
more about everything which can ex-
tend and improve telephone service.

2

BELL TELEPHONE
LABORATORIES
Exploring and inventing, devising and

perfecting for continued improvements
and economies in telephone service.




AN ANNOUNCEMENT
TO OUR READERS

It is sometimes recalled on these pages that
the Scientific American was founded in 1845.
The intervening century has been a time of pro-
found change for science and the Scientific Amer-
ican.

When the first issue of the Scientific American
was published the principal meaning of science
was the use of good sense and mechanical in-
genuity to improve the convenience of man’s
daily life. Under the direction of its great editor
Orson Desaix Munn, the Scientific American re-
flected this meaning of science with authority
and dignity. It reported the inventions of men
like Samuel F. B. Morse and Thomas Edison
and the application of their works to the geo-
graphical and industrial expansion of the U. S.
Today the Scientific American carries on in this
journalistic tradition of reporting the practical
applications of science, notably in industry.

In more recent years, the Scientific American
has often observed, science has acquired a larger
meaning than in the elder Mr. Munn’s day. Ap-
plied science can no longer be held separate from
fundamental science—the pursuit of knowledge
about the physical world without immediate re-
gard to its application. During the past 50 years,
fundamental science has become a central enter-
prise of civilization.
accelerating rate, with each discovery opening the
way for others. It has given the applied sciences
command of natural phenomena which are far
cutside man’s daily experience. Whole industries
are founded today in provinces of knowledge
which yesterday were occupied by the advance
forces of fundamental science.

It has moved forward at an

The enterprise of
science has assumed an identity with man’s aspi-
rations to material and social progress. Recogniz-
ing this, responsible citizens have stated their
need for information about all of science, funda-
mental as well as applied.

The Scientific American has accepted this ob-
ligation of modern science journalism. To meet
it, the magazine is currently entering a period of
change. Orson D. Munn, the present editor and
grandson of the elder Mr. Munn, has addressed
the following message to the readers of the Sci-
entific American:

“The Scientific American, which has been
owned and published by my family since its
second year, has been purchased by a new publish-
ing company. With this issue I am retiring as

editor to devote all my time to the practice of
law. I will, however, remain a stockholder in
the new Scientific American.”

Under a new board of editors, the editorial con-
tent of the Scientific American will also change.
The new Scientific American will report the de-
velopment of all branches of science: the physical,
biological and social sciences, as well as their more
significant applications in medicine, engineering
and industry. The new Scientific American will be
addressed to the growing community of U. S. citi-
zens who have a responsible interest in the ad-
vance and application of science.
are the scientists themselves, the doctors and en-

Among these

gineers, the executives and managers of industry
and those engaged in the non-technical profes-
sions of teaching and the law. The common
denominator of this audience is the interested
layman: the scientific professional, who is a lay-
man in departments of science outside his own,
and all others who recognize the bearing of sci-
ence upon the welfare of themselves and their
fellow men.

The new Scientific American will solicit arti-
cles by scientists. Recognizing, however, that the
main business of scientists is science, it will ob-
tain most of its articles from its own staff, jour-
nalists whose life work is the reporting of science.
The editors of the Scientific American must develop
a new creative process in science journalism.
At every stage in the production of their arti-
cles, they will work in close collaboration
with the men whose work they will report. The
finished product will be the result of a joint ef-
fort, the scientist providing the substance of what
is reported and the journalist the art of clear
communication.

The new Scientific American will place a large
emphasis on the use of the graphic arts. Where
its written vocabulary proves inadequate, the
Scientific American will employ pictures to com-
municate the ideas of science precisely and plain-
ly. The magazine will utilize the full range of
graphic art: photographs, paintings, drawings,
charts, diagrams, maps.

All of these changes will take time. The earliest
possible date by which they can be assembled in
the new Scientific American will be in the spring
of next year. Until then, therefore, the Scientific
American will continue its important work of
reporting progress in industry.
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The oxyacetylene torch, one of the
basic tools of industry, slices eas-
ily and quickly through tough steel

SCIENTIFIC AMERICAN
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EVERY time we turn on an electric light, listen to a
radio, use a telephone, open a can of food, or
take a bath, we are benefitting either directly or
indirectly from the commercial application of one or
more of the industrial gases.

There is hardly a product of industry which has
not, either in its own manufacture, or in the making
of the tools and machines which produced it, gained
something of quality, economy, or efficiency from at
least one of the industrial gases.

These industrial gases can be said to fall into two
general groups—those obtained from the atmosphere
—oxygen, nitrogen, helium, hydrogen, neon, argon,
kripton, and xenon—and those produced from other
sources—acetylene, chlorine, and carbon dioxide
(those gases used exclusively as fuels are not in-
cluded in this article).

ATMOSPHERIC GASES — If we were to reach into
the atmosphere, take out a cubic foot of pure air, and
break it down into its various components, we would
find that it contained a little more that 78 percent
nitrogen, almost 21 percent oxygen, a little less than
one percent argon, and infinitesimal amounts of
hydrogen, helium, neon, krypton, and xenon.

In order to separate these various atmospheric
gases, and get them in usable form, the process
known as “air reduction” comes into play. In this
process, the air is compressed, purified, liquefied.
The gases are then separated by fractional distilla-
tion as the liquid air is allowed to rise in tempera-
ture.

High-Purity Oxygen. The most familiar of the in-
dustrial gases is oxygen. About 30 years ago the com-
mercial production of oxygen from the atmosphere
became a reality, and the oxygen industry was born.

The constantly rising production figures for oxygen,
and its declining price over the last 25 years indicate
the growth of this new industry. In 1920, for example,
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the United States produced about one billion cubic
feet of oxygen. Present production is running at an
annual rate of some 14 billion cubic feet. During
this period, the average price of the gas has dropped
about 60 percent. The most widely known industrial
use of high-purity oxygen (99.5 percent pure) is in
the oxyacetylene processes for cutting and welding
metals. When mixed with acetylene, oxygen makes
possible flame temperatures in excess of 4000 degrees,
Centigrade. It is this intense heat which has made the
oxyacetylene cutting and welding torch one of the
basic tools of industry.

High-purity oxygen also is used extensively in the
medical field, the principal application being for in-
halation in cases of pneumonia, polio, and heart
conditions. In aviation, the gas is an essential for
high-altitude flying. Without oxygen inhalators or
“pressurized cabins,” pilots and passengers would
“black out” at the upper levels of the atmosphere.

Low-Purity Oxygen. There are still new uses for
oxygen to come out of the laboratory. War-time
economy in Germany led to the use of oxygen as a
means of accelerating steel production, and for the
synthesis of gasoline from brown coal. The high-
purity oxygen required for the oxyacetylene flame
and for therapy, is not necessary for these new in-
dustrial uses. A less pure, and consequently a less
expensive type of gas (85 to 95 percent pure) has
been found quite satisfactory.

A greater volume of acetylene is used as a
raw material for such synthetics as this neo-
phrene, than is consumed by all of the illumi-
nating and welding applications combined
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® LOOKING AHEAD ®
Great expansion of industrial gas pro-

ducing facilities . . . Higher quality steels

produced far more rapidly . . . More ef-
fective packing of perishables . . . Research
bringing new uses and markets for the
industrial gases.

In considering low-purity oxygen, we are consider-
ing a new product for new markets. Recently, the
American steel industry has joined with the indus-
trial gas industry in exploring the use of oxygen in
the steel furnace, both for fuel combustion and for
refining of the metal. Oxygen-enriched oil flames
have brought appreciable savings in steel produc-
tion time. And experiments in the injection of oxygen
directly into the furnace to reduce the carbon con-
tent, indicate additional savings in production time
and improved quality of the product.

Nitrogen. Unlike the highly active oxygen, nitro-
gen is a nearly inert gas. Because of this compara-
tive inertness, nitrogen is valuable as a “guardian”
in many industrial applications where it protects
against such chemical reactions as oxidation. Typical
applications are electrical transformers, telephone
cable conduits, and food containers.

One of the most promising uses of the very
abundant nitrogen is in the protection of special,
high-quality steels and other metals during high-
temperature furnace treatment. The nitrogen gas is
injected into the furnace “atmosphere” to prevent
damaging effects which otherwise might occur dur-
ing the high-temperature heating process.

Nitrogen also serves as a guardian in the produc-
tion of nylon fiber, protecting the synthetic material
from oxidation at the crucial stage of forming the
fiber itself. Another application of this gas is found
in the so-called vacuum-packing of foodstuffs. Here,
nitrogen is injected into the container, driving off the
oxidizing atmosphere, and leaving the contents under
a protective envelope of inert gas.

With a steady trend toward greater efficiency in
packaging and toward more precise quality stand-
ards in manufacturing operations, the present uses
of this inert gas may be sign-posts to a far wider
range of protective functions.

Rare Gases. The rare gases of the atmosphere—
neon, krypton, xenon, and argon—are characterized
by complete chemical inertness, and by the fact that,
when subjected to sufficient voltage, they emit a
bright glow, the color of which varies with the type
of gas.

Argon is used in large quantities in electric light
bulbs, where its inertness protects the filament from
burning up, thus prolonging the life of the bulb. Use
of this gas also permits a more efficient lamp, which
delivers more light for a given current consump-
tion.

Although neon has given tubular display signs
their most popular name, the “neon” signs which
identify and advertise almost every kind of business
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and product are, as often as not, filled with other
rare gases, or with mixtures of neon with other gases.

While a wide range of colors can be obtained in
tubular displays by coloring the glass, it is only
through the use of mixtures of these rare gases that
the complete range of eye-arresting colors is possible.

In less spectacular but perhaps more important
uses, the electrical qualities of the rare gases make
possible many of the miracles performed by elec-
tronic tubes, stroboscopic and high-speed flash-light-
ing, and other highly specialized devices of modern
science and engineering.

Helium and Hydrogen. Although they are present
in the atmosphere, helium and hydrogen can be pro-
duced more economically through other means than
air reduction.

Helium is found in the gases of certain natural

flame

The oxyacetylene
equipped with a multiplying tip rapidly strips
paint, dirt, and rust from the ship’s hull

cleaning torch

gas wells, and it is from this source that most of this
inert, colorless gas is produced.

An important use of helium is in the medical field,
where it is employed with oxygen in treating the
“bends,” suffered by sea-divers and tunnel-digging
“sand hogs.” Of course, a more familiar use of
helium is as the buoyant filler for lighter-than-air
craft. In industry, helium plays an important role
as a “shielding gas” in the Heliwelding process, to
protect stainless steel, aluminum, and other metals
from oxidation during welding.

Hydrogen is obtained largely by separating water
into its components by electrolysis. It is used in com-
bination with an electric arc in the welding of hard-
to-weld alloys, where extremely high temperatures
are required (see Scientific American, page 137,
March 1947). Hydrogen is also used in the produc-
tion of synthetic ammonia, and as a cooling atmos-
phere in high-speed turbo-generators and similar

SCIENTIFIC AMERICAN + DECEMBER 1947

electrical equipment. In the food industry, it is used
in the production of the improved vegetable short-
enings.

NON-ATMOSPHERIC GASES — The other gases
which the industrial gas industry provides for Ameri-
can business are those produced from sources other
than the atmosphere.

Acetylene. There have been many ups and downs
in the uses of acetylene since it emerged from the
class of laboratory-made materials. And there is a
good prospect for even more sweeping changes in
the future.

Actually, acetylene was discovered in 1856, but it
was not until 60 years later that production methods
became suitable for manufacturing it in commercial
quantities. Carbide, from which acetylene gas is de-
rived, is known chemically as calcium carbide and is
formed by the fusion at very high temperature of
calcium oxide (lime) with carbon or coke. When
carbide comes into contact with water, a chemical
reaction takes place and a gas is produced. This gas
is acetylene.

Before the era of the electric lamp, acetylene pro-
vided much of the nation’s lighting. There were car-
bide lamps in homes and on the early “horseless
carriages.” As technological progress brought the
electric lamp into the home and placed electric head-
lights on automobiles, the use of acetylene diminished

High-purity oxygen, separated from
liquid air by fractional distilla-
tion, is produced for welding or in-
halation in such air reduction plants
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rapidly. But the very technological progress that
closed one door to the use of acetylene, opened an-
other, which has led to far more important fields.

The production of many mechanical devices such
as automobiles made new manufacturing techniques
imperative. Wood, molded metal products, and other
construction materials did not have the mechanical
strength or durability required in the new machine
age. Steel in many instances was the material used,
but its fabrication was slow and costly. The very
strength that made it desirable rendered it difficult
to cut and shape. Riveting or bolting was the ac-
cepted method of joining pieces, but such joints
slowed the making of assemblies, and added to the
over-all weight. To solve this problem a new tool was
introduced—the oxyacetylene flame. This flame heats
metals to temperatures higher than their melting
points, providing a practical means of cutting and
shaping varied thicknesses to intricate forms.

Spectacular as the oxyacetylene flame and the
work accomplished by it may seem, the role of
acetylene as a starting point in organic chemistry
gives indication of being even more important. To-
day, more acetylene is uséd as a chemical raw mate-
rial than as a fuel gas. In this connection, acetylene
is now used in the production of various synthetics,
including neoprene, koroseal, acetate rayon, and
chlorinated solvents.

It will take time to show where acetylene will

Although acetylene lighting has
disappeared from the home and the
automobile, it is still widely used
for many types of hand lanterns

reach its greatest importance, but the future of this
gas looks bright.

Chlorine. One of the two elements in common salt,
when released from that compound, is a yellow-
green gas having a pronounced choking effect if
breathed in any quantities. This is chlorine, an in-
dustrial gas of great importance.

Over a million tons of chlorine are used each year.
The gas is produced by passing an electric current
through a purified solution of common salt. On so
doing, chlorine is released at one electrode, while
sodium is freed at the other. The chlorine is used
directly from the electrolytic cells in some proc-
esses, and for others it is dried, refrigerated, com-
pressed into cylinders or tank cars, and then used as
required. Chlorine has a powerful bleaching action,
and is employed extensively in the bleaching of paper
pulp, jute, linen, and cotton. It is also used to purify
municipal water supplies where it destroys bacteria.
A similar use is that of reducing fungus or marine
growths in the raw water supplies of electric power
generating stations.

Many of the compounds of chlorine are well known
to the public. For instance, there are the insecticides,
DDT and hexachlorobenzene; the solvents, carbon
tetrachloride, trichloroethylene, perchoroethylene,
and ethylene dichloride; and such miscellaneous
chemicals as chloroform. The list of uses of chlorine
is an uncommonly long one, for the gas is quite re-
active.

Carbon Dioxide. The third non-atmospheric indus-
trial gas here discussed—carbon dioxide—is well
known by the general public because of its use in
carbonated beverages, for fire fighting, and as a
refrigerant in the form of “Dry-Ice.”

Carbon dioxide, a colorless, odorless gas, is the most
common oxide of carbon, and is one of the products
of combustion of all carbon compounds.

Although carbon dioxide was first identified as a
gas about 1800, it was not produced commercially
until 1887. The gas was then obtained principally
from the chemical reaction of sulfuric acid and
marble dust—limestone—and by extraction from nat-
ural carbonated water. These sources were later
superseded by the production of carbon dioxide
from combustion processes—calcining limestone,
burning of coke and other carbonaceous fuels—and
from alcohol fermentation.

Solid carbon dioxide, better known as “Dry-Ice,”
was first produced on a commercial scale in 1925.
Up to that time practically the entire carbon dioxide
supply was used in the manufacture of carbonated
beverages. The introduction of “Dry-Ice” resulted in
improved methods of food distribution and in the de-
velopment of numerous new industrial applications.

The history of the industrial gas industry is com-
paratively short. But in the time since the first in-
dustrial gas became available commercially, the
industry has become an essential one. It has helped
all American industry to improve the quality of its
products, cut production time, and reduce operating
costs. Furthermore, without industrial gases, many
of today’s products could not even exist.

The industrial gas industry recognizes its impor-
tant position, and is actively engaged in research in
new uses for its products, and in expanding manu-
facturing facilities in an attempt to keep up with the
ever-increasing demand.
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SODIUM CHLORITE

Goes Commercial

SODIUM chlorite, chemically speaking, is nothing
more than common table salt to whose chlorine
atom two oxygen atoms are attached. And it is
these two atoms of oxygen, clinging to each chlorine
atom, that hold the secret of sodium chlorite’s suc-
cess as an industrial chemical of ever-increasing
importance. These oxygen atoms, acting with the
chlorine atom, provide a highly effective oxidizing
agent whose bleaching and deodorizing capabilities
are two and one-half times greater than those of
chlorine alone. And equally important, this oxygen-
chlorine combination is responsible for sodium
chlorite’s unusual “selective oxidizing” ability (the
ability to oxidize some materials without disturbing
others). In addition, should the oxygen and chlorine
be wanted alone, in a gaseous state (as required for
water purifying or fat bleaching, for example),
sodium chlorite provides a convenient source of the
highly reactive chlorine dioxide gas.

Despite the fact that sodium chlorite was identified
as long ago as 1843, its use, until quite recently, has
been limited to laboratory experimentation, because
no practical method could be found for manufactur-
ing the chemical on a commercial scale. Extensive re-
search, however, finally led to the development of a
successful large-scale manufacturing process, and
sodium chlorite became available in commercial
guantities just before the second World War.

BLEACHES PAPER TEXTILES — The chlorine com-
pound most widely used for bleaching cellulose ma-
terials, such as wood pulp or many textiles, has been
hypochlorite. However, hypochlorite is not entirely
satisfactory for certain purposes.

When cotton goods or rayon is bleached with hypo-
chlorite, a product known as oxycellulose tends to
form. This weakens the fiber and causes reversion
of color or “yellowing” on storage, and uneven dye-
ing. Although the amount of oxycellulose produced
in bleaching cotton goods can be kept to a minimum
by careful control of the bleaching process, espe-
cially by preventing it from progressing too far, some
oxycellulose is almost inevitably formed.

When sodium chlorite is used, the oxygen in the
compound destroys the coloring matter without the
formation of oxycellulose. The bleaching process
can therefore be carried out without the otherwise
necessary rigid control of time, temperature, and
concentration; the goods can be bleached to a high
brightness; and the resulting product is physically
stronger than that bleached by hypochlorite.

Kraft, or high-strength, paper can usually be only
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By Dr. G. P. Vincent

Technical Director,
The Mathieson Alkali Works, Inc.

Despite the Fact That Sodium Chlorite
Emerged Only Recently From the Experi-
mental Laboratory, It Already Has Be-

come an Important Commercial Chemical.
With New Speed and Efficiency It is
Handling Many Tough Bleaching and De-
odorizing Tasks Throughout All Industry
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Courtesy Bulniey, Dunton, ana vompany, Inc.

In such ceramic-lined tanks as this
sodium chlorite bleaches paper pulp
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partially bleached, because of the fiber-weakening
effect of the hypochlorite (hence the brown color
of paper bags and wrapping paper). A high-strength
white paper is possible, however, if sodium chlorite
is used as the bleach. The oxygen-chlorine content
of the compound is sufficient to turn the brown, in-
soluble lignin into a colorless, soluble matter, but
insufficient to injure the cellulose.

This same property of selective oxidation pos-
sessed by sodium chlorite has made it possible to
produce rag paper pulp for high grade paper from
the lowest grade of cotton fiber. Such fiber contains
coloring matter that cannot be successfully destroyed
with hypochlorite without injury to fiber-strength,
so that unless sodium chlorite is used as a bleach,
expensive cotton clippings and rags must go into the
process of producing rag paper.

PRODUCES CHLORINE DIOXIDE — Chlorine diox-
ide is a yellow to red, dense gas, with an irritating
odor. It decomposes with explosive violence. Because
it is so extremely reactive, it cannot be manufac-
tured and shipped in bulk, but must be prepared
where it is to be used, and then consumed imme-
diately. Early methods for chlorine dioxide’s prepa-
ration were not commercially practical because the
reactions were difficult to control and contaminating
substances were formed.

Sodium chlorite now provides a practical source
of chlorine dioxide through reaction with chlorine.
When chlorine gas is passed through a solution
of sodium chlorite or through a mass of sodium
chlorite flakes, chlorine dioxide gas is given off. And
if the gas is carried off during the reaction, exceed-
ingly high yields are obtained.

The remarkable oxidizing power of chlorine diox-
ide makes it an excellent bleach for flour, fats and
oils, and starch; it has many other potential uses that
are still in the development stage, such as checking
blue mold in citrus fruits, and aiding in the preserva-
tion of vegetables.

For these uses, chlorine dioxide is generated by
the dry process; that is, by a stream of chlorine gas
passing through a mass of sodium chlorite flakes.
Two towers—the size depending on the quantity of

Flow diagram showing generation of chlorine dioxide
solution using a chlorite solution and chlorine water
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CHLORINE WATER

®* LOOKING AHEAD °®

Paper and textiles bleached more effec-
tively with no danger of loss of strength
. .. Low quality fats up-graded for suc-
cessful use in high-quality soaps. . . Fruit
spoilage in storage reduced. . . More effi-
cient treatment of drinking water remov-
ing all unpleasant tastes and smells. . .
High-grade paper made from the lowest
grade of cotton fibers.

the gas desired—lined with a stoneware or glass, are
filled almost to the top with flaked sodium chlorite.
A stream of air and chlorine is fed into the bottom of
the first tower, and chlorine dioxide is formed as the
chlorine passes up to the top. Complete reaction is
assured by passing the gas mixture through the sec-
ond tower. The air serves not only to carry the
chlorine, but also to dilute the chlorine dioxide be-
low a critical concentration—a very important safety
measure. Various control and measuring devices
make it possible to produce exactly the quantity of
chlorine dioxide required, at the proper rate. Ample
safety devices are included to prevent the concen-
tration of chlorine dioxide from exceeding a certain
safe maximum.

FLOUR BLEACH — For bleaching flour, chlorine
dioxide is very efficient. It takes about twice as much
nitrogen trichloride, conventionally used for the pur-
pose, to do an equivalent job. Chlorine dioxide also
exerts a maturing action on flours, producing a dry,
easily-handled dough, and improving the grain and
the loaf-volume of the bread. In the bleaching proc-
ess, a stream of air and chlorine dioxide, coming from
the generator towers, is passed through the flour to
obtain the desired degree of bleaching.

Until recently, there was some hesitation on the
part of soap manufacturers to use chemical methods
for fat bleaching. It was feared that any chemical
which would be effective as a bleach would also

Courtesy Mathieson Alkali Works, Inc.
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cause deterioration of the fat. Now it has been dem-
onstrated that fat bleaching with chlorine dioxide
affects only the color and odor of the material treated.
Crude fats, such as household waste fats, are thus
up-graded to a quality that makes them suitable for
the manufacture of high-grade laundry flakes and
toilet soaps, and the color and odor of refined fats
are considerably improved.

As in the case of flour bleaching, the dry process of
generating chlorine dioxide is used here. The fats

Mixing chamber in a water treating system,
Here a sodium chlorite solution Is reacted
with chlorine water to form chlorine dioxide

are refined in the usual manner, washed, and allowed
to settle. They are then heated to from 180 to 212
degrees, Fahrenheit, and a stream of chlorine diox-
ide gas and air is passed into the bottom of the kettle
and up through the fats.

IN WATER TREATMENT — Much of the unpleas-
ant flavor of water in many areas comes from vege-
tation, or algae picked up as the water passes through
the countryside, especially through forests and
swampy areas. Also, factories dump industrial wastes
into the water supply, causing similar disagreeable
results. Sometimes the water supply is subject to
both types of contamination.

In order to destroy bacteria and to make the water
safe for drinking, it is usually treated with chlorine
gas. But although the chlorine makes the water
safe, it does not always destroy its unpleasant quali-
ties, as many long-suffering communities know only
too well. And sometimes the chlorine combines with
the impurities in the water to form compounds that
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have even stronger tastes and odors. Chlorine dioxide
solves this problem.

For water treatment, the wet process of generating
chlorine dioxide is used. A solution of sodium chlorite
is passed into a mixing chamber, into which is passed
also the chlorine solution produced by the plant’s
chlorinator. The chlorine is thoroughly mixed with
the chlorite solution to produce the chlorine dioxide
solution that is then fed into the system. The chlorine
dioxide is usually added after the water has been
disinfected with chlorine, settled, and filtered.

Cities and towns in New York, Maine, South Caro-
lina, Ohio, Pennsylvania, Michigan, Kansas, West
Virginia, Iowa, Rhode Island, Tennessee, California,
and Massachusetts, and communities in Canada that
formerly suffered from unpleasant tasting water are
now using the chlorine dioxide process. The result
is a water supply that is entirely satisfactory.

Recent work by scientists at the University of
Michigan’s School of Public Health indicates that
the bactericidal properties of chlorine dioxide are as
great as or slightly greater than those of chlorine. Of
special interest was the fact that the bactericidal ef-
ficiency of chlorine dioxide is relatively unaffected
by alkalinity such as that which occurs naturally in
some waters, or in waters that have been treated to
prevent corrosion, and also in waters that have been
“softened.” In such cases, the amount of chlorine
needed for disinfection increases by two or three
times. If present findings are confirmed, chlorine
dioxide may prove to be an even greater aid to good
water treatment in many municipalities.

Carbon dioxide, fed in at the hottom of
this conical tank, bubbles up through the
liquid fat, deodorizing and bleaching it

Courtesy Mathieson Alkali Works, Inc.
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THE FOUNDRY
OF TOMORROW

Through Application of Modern Machines and
Methods to the Ancient Art of Casting, A
Foundry’s Atmosphere Can Be Cleared of Dust
and Smoke, and Much Back-Breaking Work
Eliminated. Only Thus Can a Foundry Hope to
Meet Successfully the Ever-Increasing Compe-
tition for High-Quality Labor, and the Rapid-
ly Growing Need for More and Better Castings

By C. B. Dick

Manager, Feeder Division,
Westinghouse Electric Corporation

OUNDRY work—the art of casting metal—is one of

the oldest and most important of all basic indus-
tries. But for many years it was one of industry’s
toughest and dirtiest jobs. Recently, however, this
ancient art has collided violently with the age of
push-button machinery and fluorescent lighting.

This collision was brought about by a number of
things—competition for high-caliber labor, greater
demand for castings, and new emphasis on quality,
to name a few.

Whatever the reasons, the results have been fas-
cinating to watch. In spite of the fact that in all too
many places, John Jones, foundryman, still wears the
tell-tale marks of his trade—dirt and grime—in some
foundries he now comes to work in clean clothes, and
he looks and feels like a gentleman when he goes
home. The job at which he works all day is no longer
the back-bending, muscle-mauler it once was. John’s
morale is higher; his pay-is higher; and his work is
more efficient.

One example of a foundry “gone modern” is that
of the Westinghouse Feeder Division at Trafford,
Pennsylvania, which has been dubbed “the foundry
of tomorrow.” However flattering this reference may
be, the Trafford foundry is still enough different
from that of yesterday to startle the veteran foundry-
man who may have lost touch with his trade for a
few years.

As you might expect, the basic job is the same
today as always. Furnaces must be fired, and metal,
melted. Sand must be brought in to form molds and
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Replacing the traditional hand shovel,
this “sandslinger” hurls 1000 pounds
of sand a minute into the mold

cores. And the cooled metal casting must still be re-
moved from the mold and ¢leaned.

A backward look at an imaginary foundry of the
old school will show how the job of casting metal
was done.

First, railroad cars dumped sand into cellar bins.
There began a sand-handling process with the em-
phasis on the word “hand.”

The sand was hand-delivered to the mixing stations
where it was mixed with such binding materials as
cereal, oil, and water to make it stick together when
pressed into form. A workman shoveled the sand into
the mixer, added oil and water or other binder-
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materials by hand-bucket, and once again the sand
was moved by hand methods to the various core-
making stations. There hand tools were depended
upon to form the sand core.

To form the mold into which molten metal was to
be poured, the metal or wood pattern was set in place
in a flask or box, and the sand was hand-shoveled in.
To pack it down, the workman used the handle end
of the shovel, or other ramming implement.

Molten metal was prepared in the big cupola, or
furnace, which was fed by a charge containing coke,
scrap iron, pig iron, limestone, and other ingredients.
These ingredients were shoveled into a dump con-
tainer. The container was then pushed to the cupola,
and upturned.

Once the metal had been cast in the mold, the
problem remained to get the solidified casting out of
its sand strait-jacket. The old time foundry solved
this one easily enough. Men wielding large hammers
simply knocked the casting loose from the flask.

It should be remembered that the men doing these
“easy” jobs were working in a smoke- and dust-filled
atmosphere, probably in bad light. And at the end of
the day they trudged home to spend some of their
leisure time scrubbing up.

All foundries were not alike, of course. Some were
better than others. But by and large, a foundry like
the hypothetical one just described was quite typical.

More recently, however, foundries were faced with
great competition for labor. Obviously, conditions had
to be improved to attract workers. Costs were soar-
ing and the need was evident for improvements in
production techniques and facilities.

FOUNDRY MECHANIZED — Although the Trafford
foundry was fairly well equipped, the opportunity
was seized to push modernization further when, in
1940, plans were made to increase floor area by 30
percent to meet the great demand for castings. So
began a “face-lifting” program involving both
mechanization and modernization for which the Traf-
ford foundry still is serving as a working laboratory.

Already the number of electric motors has been
doubled; countless manual operations once requiring
human strength and endurance are.being done with
the aid of newly devised machinery; fluorescent
lighting and air conditioning have put in their ap-
pearance.

First section of the foundry to be tackled was the
core room, where small- and medium-sized sand
cores are prepared. Here some 75 tons of silica sand
are required daily.

Today, a 50-ton, under-floor hopper catches ocarload
lots of sand as it is dumped from the railroad car.
A power conveyor moves it to a large revolving drier
that dries six tons of sand an hour (in other days,
foundries did not dry the sand at all). The purpose
of sand drying is to control accurately the core sand
mixtures from standpoint of moisture-content, a
factor which is critical in the production of high
quality castings.

An elevator and distributing belt deliver this sand
to large overhead storage bins. The workman stand-
ing beside the rotating mixer merely opens an over-
head shute to drop the correct amount of sand into
the mixer. Handy discharge outlets at the mixer en-
able him to add core oil and water by simply turning
valves instead of lifting buckets. Meters indicate the
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All pictures courtesy Westinghouse Electric Cerporation
Core sand is now processed
under the cool brilliance
of many fluorescent lamps

exact amounts added. Not only is the job now easier;
it is far more accurate.

Processed core sand is distributed to the ground
floor by electric trucks, and by an electric hoist to a
second-floor sand-distributing station directly above
the core-making positions. From this station one op-
erator, with the aid of a two-wheel dump buggy, can
furnish core sand to overhead bins serving the 40
work positions below.

In forming the larger cores, “roll-over” machines
turn the heavy forms, instead of human muscle do-
ing the job. Both gravity- and power-driven con-
veyors move the cores to the vertical-type baking
ovens, where they are lowered to the first floor while
the baking progresses—one more way to avoid lost
time. To form molds into which the molten metal
will be poured, the mechanized sand-handling sys-
tem once again comes into play, and a machine
called the “sandslinger” takes the spotlight. Here, in-
stead of the workman shoveling sand and tamping it
down with the shovel handle, the sandslinger does
the job faster, better, and more easily.

RIDES MACHINE — Guided by the operator—who
in some cases even rides the machine like the Holly-
wood camerman on his movable boom—the sand-
slinger receives sand on a belt from the overhead
bin and hurls it into the mold flask at the rate of
1000 pounds a minute. The centrifugal force of a 40-
horsepower motor packs the sand evenly and quickly.

The metal is rapidly prepared for casting by a two-
man crew with the aid of an overhead yard crane
equipped with a magnet for lifting metal. The two
men stand beside the large charging bucket which
moves along a track on a transfer car, collecting its
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load. Then a moving crane operated by one man
carries the bucket to the cupola and dumps it.

Small “holding furnaces” located near the molding
sections provide another means of avoiding unpro-
ductive “waits” in the process. Their reservoir of
available metal assures a constant supply. Ladles of
molten metal are delivered to the pouring stations by
electric platform trucks and overhead cranes.

When the metal has been poured and has solidi-
fied, automatic shake-out machines quickly clear the
casting from the flask, without workmen swinging
heavy hammers. The castings then are delivered by
conveyor to the cleaning floor.

As for the cleaning and chipping floor, it suffices to
say that Trafford has a full complement of automatic
equipment.

The introduction of mechanized processes and in-
tricate machinery into the foundry requires high-
caliber, technically trained men. And to attract them,
tomorrow’s foundry has to be clean, comfortable, and
safe. Not that any foundry will rival a hospital for
spic and span appearance, but the old time dirt and
filth cannot be tolerated. And it need not be.

Air-conditioned locker rooms for the foundry
workers are not equalled by those of many of the
best country clubs. All lockers are continuously ven-
tilated by a stream of air exhausted downward
through holes in the locker floor. This keeps work
clothes dry and fresh. Light and roomy showers and
great circular washbowls provide adequate washing
facilities for all. Most of the men shower and dress at
the foundry and are given time to do so before the
end of the shift, so that they can leave the foundry
at the end of the day as clean as they were when they
entered.

Dust and smoke, characteristic of the old time
foundry, have been suppressed by providing hoods,
ducts, exhaust blowers, and filtering equipment, as
well as by concentrating the points at which dust and
fumes are created. This feature, plus the elimination
of heavy-lifting jobs, has resulted in a general im-
provement in the health of the workers.

Complete safety equipment—goggles (which are
sterilized regularly), heavy gloves, knee pads, shin
guards—is provided without charge for each work-
man in accordance with the requirements of his par-
ticular job. The employe must purchase only safety
shoes.

Although complete safety precautions are taken, a
well-equipped first aid station is maintained at the
foundry, staffed by a regular doctor, and with a reg-
istered nurse in attendance at all times. Here com-
plete X-ray and other medical laboratory facilities
are available. Periodic chest X-rays are required for
everyone, and studies are made of foundry conditions
from the standpoint of health.

RESULTS — In adding up results, it is difficult to
produce figures in balance-sheet form. Certain facts
have been proved, however. As the result of our
foundry program, production is up; absenteeism is
down. Workers health is improved; and most impor-
tant, high-quality personnel is attracted to the jobs.

Even the quality of our output has benefited from
the application of 1947 methods to a job far older
than the machine age. Metal castings are now pro-
duced of greater dimensional accuracy than hand
operations ever would permit.
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Basis established for similar improve-

ments throughout the entire industry

Better castings of higher dimen-

sional accuracy . . Worker-morale
vastly improved . . . Foundry jobs
gaining  reputation of good jobs.

The Trafford foundry, while advanced in many
ways, is still only a starting point for what, it is
hoped, will be achieved eventually both in this foun-
dry, and in many others.

It has been said that most of the 5000 foundries in
the United States are operating at, or near, capacity
right now. If this is true, the nation’s foundries can-
not produce sufficient castings to meet the tremen-
dous, ever-increasing demand.

The efficiency and productivity of foundry opera-
tions depend upon the caliber of managers, super-
visors, and workmen doing the job. We must face
the fact that the old, out-moded foundry will not
attract the men we want. A modernized, mechanized
foundry will.

Whether America’s foundries become a bottleneck
or a booster station in the flow of full production de-
pends upon the industry’s leadership and its ac-
ceptance of modernization and mechanization for the
purpose of making the foundry a good place to work,
of creating the foundry of tomorrow—today.

Excellent washing facllities enable the men to leave
the foundry as clean as they were when they entered
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HARD FACES

Live
Long

By H. R. Clauser

Associate Editor, MATERIALS & METHODS

Applying a Coat of Hard, Wear-Resistant
Alloy to a Base of Less Durable Metal
Results in Parts That Give High-Alloy
Performance Without High-Alloy Costs

ENERALLY speaking, it is the rate at which the
surfaces of a part wear, which determines that

part’s life expectancy. And in order to reduce that .

wear, to increase that life expectancy, industry more
and more frequently has employed a process by
which a layer of hard, wear-resistant alloy to spread
on top of the softer, less expensive surface that would
normally wear rapidly. By this technique, known as
hard-facing, it is possible to achieve high-alloy per-
formance without the usual high-alloy expense.
Hard-facing is by no means new. But it was not
until a relatively few years ago that the technique
came into common practice. In recent years, and par-
ticularly during the war, the conservation of many
metals became a matter of prime importance. In-
dustry seized upon hard-facing, not only as a means
of increasing the service-lives of countless types of
tools and parts, but also as a method of reducing the

amounts of critically short high-alloys needed in parts

demanding the utmost wear-resistance.

Hard-facing can extend the lives of such assem-
blies as valves, bearings, bushings, sleeves, shovel
teeth, and machine tools as much as 25 times. And in
addition to promoting conservation of the high-alloys,
the process often enables far more economical:de-
signs by permitting cheaper base metals in parts to
be subjected to heavy wear. '

Hard-facing was originally applied on oil well drill-
ing tools and excavating equipment. Its success there
prompted its use elsewhere, so that now hard-facing
has found applications in almost every field of in-
dustrial activity.

HARD-FACING MATERIALS — There are virtually
hundreds of different hard-facing ‘alloys on the mar-
ket today, and new ones are being introduced con-
tinually. However, practically all hard-facing mate-
rials can be sifted down into a few major classifica-
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tions, the alloys falling into each of these
classifications having many of the same general
properties and characteristics.

The first of these groups, and perhaps the largest,
is composed of the iron-base materials. The alloys
in this group that contain only small amounts of al-
loying elements (up to 20 percent), are lowest in cost,
and are primarily for application by arc welding on
large parts, and as a base for other more expensive
hard-facing alloys. Their principle characteristics are
relatively high hardness along with satisfactory
toughness to withstand impact. The chief alloying
elements are chromium, manganese, and silicon.

What might be considered a subdivision of this
group, is another iron-base group made up of mate-
rials having alloy contents ranging above 20 percent.
These are, of course, higher priced than the lower
alloy materials, but they are usually harder and more
resistant to abrasive wear. The chief alloying element
is chromium.

Some of these iron base materials are often re-
ferred to as “self-hardening,” because they are rela-
tively soft when first deposited, but when subjected
to impact in service, the surface becomes harder.
Below the hardened surface, however, the deposit
remains comparatively soft, and so  gives good im-
pact-resistance.

Another classification of hard-facing materials con-
sists of non-ferrous alloys that are made up chiefly
of cobalt, chromium, and tungsten. These alloys have
the quality known as “red hardness;” that is, when
heated to high temperatures, they retain most of the
hardness they have at room temperature. This prop-
erty makes these alloys particularly valuable for
high-temperature wear-resistant applications. They
also have the ability to resist many corrosive agents
and oxidation at elevated temperatures.

Those materials comprising a third group are often
referred to as diamond substitutes. Their hardness
approaching that of a diamond, these materials usu-
ally consist of tungsten carbides, and come in the
form of rods, as powder, or as solid inserts. The
materials of this group are the most expensive. They
offer the maximum in wear-resistance at both nor-
mal and high temperatures, but have low impact-
strength as compared with the alloys in the other
groups.

APPLIED BY WELDING — The most widely used
method of applying hard-facing alloys is welding, and
arc welding is generally most economical. It is rapid
and can be used to advantage where thick layers are
required. It provides the most intense source of heat,
and rapidly melts the hard-facing rod, fusing it to
the base material.

Oxyacetylene welding is a very flexible method. It
creates a less intense heat than arc welding, and good
bonding of the hard-facing alloy is obtained with a
minimum of weld penetration into the base material.
It also gives a smooth weld deposit.

Besides gas and electric arc welding, atomic hydro-
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gen and inert-gas-shielded arc welding methods are
occasionally used for hard-facing.

In recent years, in order to speed up hard-facing
operations, the welding process has been mechanized,
with oxyacetylene methods generally most adaptable
to mechanization. In addition to the very obvious
advantage of a greatly increased output, mechanized
processing also tends to reduce costs, since fewer
and less skilled operators are required. In addition,
the work is more uniform and there are fewer re-
jects. Flat, regular pieces and cylindrical objects are
best suited to mechanized hard-facing.

The several types of surfacing operations that have
been developed include straight-line, cylindrical, and
spiral types. In a straight-line operation, for example,
a multiple-flame head is fixed with flames directed
to bring the base metal to sweating temperature,
melt the hard-facing rod, and distribute the molten
metal to the desired points. The head is mounted on
a motorized carriage, and the rod feed is mechanical.

For parts such as pump rods, bushings, and rolls
of all kinds, the cylindrical and spiral methods are
used. In the cylindrical method, the entire length of
the part is surfaced in one revolution of the work
by rotating it slowly while the weld metal is de-

Rebuilding a large, badly worn hydraulic
plunger by the submerged arc welding method

® LOOKING AHEAD °
Hard-facing gaining ever-increasing ac-

ceptance . . . Service life of metal parts

of many sorts greatly lengthened . . .
Manufacturing costs cut where quantity
of higher alloys is reduced . . . Sharp drop
in down-time for repair or replacement
of worn parts.

posited. Multiple welding rods pass through tubes and
between converging flames that melt the rods just
above the work.

The spiral method is basically like the straight-line
method. A narrow ribbon of hard-facing alloy is
deposited in a continuous spiral as the welding head
moves along the rotating work-piece. Each succes-
sive spiral overlaps the previous one to form a con-
tinuous surface layer.

Where parts are not adaptable to mechanized hard-
facing, as in the case of such parts as gears, drill bits,
sprocket teeth, and earth scraper blades, semi-auto-
matic methods have been developed. In one new

Courtesy Linde Air Products Company
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process, crushed tungsten carbide alloys can be
welded superficially on a surface by using a powder
dispenser and an oxyacetylene torch. The area to
be hard-faced is brought to a sweating temperature,
and then tungsten carbide granules are poured from
a dispenser onto the sweating surface. In a few sec-
onds, the desired depth of facing material is built up
and the flow of granules is stopped.

SUBMERGED MELT WELDING — In recent years
submerged melt welding, or hidden arc welding, as it
is sometimes called, has aroused considerable interest
as a fast and automatic means of hard-facing. In
this method, both the arc and the welding rod are
completely submerged in a granular flux during
welding. Most of the work done by the process has
centered about rebuilding worn parts with weld metal
of similar composition or of similar wear resistance.
More recently, however, surfacing with dissimilar
materials has been done. For example, cast steel
valves have been faced with stainless materials which
gave far better wear- and corrosion-resistance than
normally is obtained from cast steel.

Submerged melt welding has the advantages of a
high speed of rod deposition, minimum rod loss, and
minimum subsequent machining. Development work
on this type of welding for hard-facing is continuing,
and will probably see a large increase in its use.

Two new and rather unusual methods of applying
hard-facing materials in powder form have been de-
veloped, and are now in service. Known as the “Pow-
der-Weld” and the “Spray-Weld” processes, the
methods involve spraying a surface with hard-facing
alloy, using a regular metallizing gun or a special
powder torch, and then fusing this powder overlay
with either an oxyaceytlene flame, induction heating
equipment, or a controlled-atmosphere furnace. The
result is a fusion bond between the powder overlay
and the base material similar to that obtained when
gas welding is used to deposit the hard-facing rod.
Both processes consist of three steps, and the differ-
ence between them lies in the second step.

The first step of both methods is to prepare the sur-
face following, in general, regular metallizing prac-
tice. The surface should be grit blasted, especially if
it is softer than 28 Rockwell C. This blasting im-
proves the mechanical bond holding the sprayed pow-
der until the fusion bond is accomplished.

Next, the powdered hard-facing alloy is sprayed
onto the prepared surface. It is here that the two
processes differ. With the Power-Weld process, the
powder is sprayed through a newly developed metal-
lizing system. The equipment consists of a torch, con-
trol box with pressure regulating valves, and a
canister holding the powder. The torch is similar to
an ordinary gas welding torch. The process normally
uses three gases: oxygen, a fuel gas as acetylene or
a natural or manufactured gas, and an inert gas such
as nitrogen or argon to provide a protecting atmos-
phere around the powder as it is sprayed. A mixture
of flux and the powdered alloy is shot through the
flame and onto the work.

PLASTICS-METAL ROD — With the Spray-Weld
process, the powdered metal is pressed together with
a plastics binder in the form of a rod which is fed
through a regular wire metallizing gun. When the
rod passes through the flame, the plastic burns, pro-
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Hard-facing with an oxyacetylene torch gives a
good bond with a minimum of weld penetration

ducing a reducing atmosphere to protect the metal
particles from oxidation as they are deposited.

After spraying, the final step, the same with either
process, is to fuse the overlay to the base metal. The
Powder-Weld torch or an ordinary gas welding torch
is most practical where only a few small pieces are
being processed. With greater quantities, or with
large flat pieces, it is usually more efficient to use
a controlled-atmosphere furnace. And if the objects
are cylindrical, induction heating should be consid-
ered.

Whatever method is used, the temperature required
for bonding ranges from 1850 to 2050 degrees, Fah-
renheit. The resulting faced part will have a smooth
surface and a hardness of 55 to 60 Rockwell C.

At present, these two processes are limited to one
hard-facing material, a nickel-chromium-boron al-
loy. It can be used to hard-face steel, stainless steels,
cast and Meehanite irons, and copper and some of its
alloys. It gives a porosity-free overlay with high
wear- and corrosion-resistance. The minimum thick-
ness of overlay is 0.010 inch. The Maximum thickness
that can be applied with the Powder-Weld process is
0.050 inch and a 0.060 inch maximum with the Spray-
Weld process. Any contour may be followed, so the
processes are applicable to any pieces whose surfaces
can be sprayed, and where any one of the heating
mediums for bonding can be used without harm to
the part.

A number of other powdered metals and fluxes are
under development, and as they become available.
the range of hard-facing applications by these proc-
esses will certainly expand.

By greatly extending the service lives of countless
metal parts, hard-facing reduces the number of
otherwise frequent and expensive replacements. It
permits the use of a smaller amount of costly high-
alloys in the manufacture of many parts designed for
heavy wear. And it facilitates production by cutting
sharply the hours lost as down-time while parts are
being repaired or replaced.

Thus hard-facing, which served so well during the
war, promoting conservation of scarce alloys, again
serves well in days when costs are critical, and high
production is essential.
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Electronic

By
P. J. Franklin
and
M. Weinberg
National Bureau of Standards

ELECTRICAL and mechanical stability of a delicate
electronic circuit is seldom easy to achieve. But
when that circuit is to be subjected to the most
violent shock and vibration, to heavy moisture, and
to corrosive atmospheres of all sorts, the problem of
stabilization assumes Gargantuan dimensions.

Many miniature war-developed circuits—such as
those of the proximity fuse—had to function under
just these conditions. And it was in search of an
answer to the problem of securing the required
stabilization for these circuits that the National Bu-
reau of Standards turned to a technique of embed-
ding or “potting” entire electronic circuits in plastics,
and developed a new resin for that purpose.

Called the NBS Casting Resin, this new material
was developed as a result of extensive experimenta-
tion after it was learned that no resin then existing
could fill the exacting electrical and mechanical re-
quirements.

Due to the high impedance of the circuits involved,
the electrical loss factor—the dissipation of the avail-

The free-flowing casting resin
is poured into a suitable mold
containing the circuit compon-
ents. When solidified, the res-
in assures unusually good elec-
trical and mechanical stability

Preserves

By Embedding Entire Electronic Circuits In
a New Casting Resin, They Can Be Given
Unusually Great Mechanical Stability, And
at the Same Time Proofed Against Mois-
ture and Corrosive Fumes of Many Types

able energy in the potting compound—became a
matter of major importance. While many of the con-
ventional resins supplied the required mechanical
stability, and proofed the circuit against moisture
and fumes, they were found electrically unsatisfac-
tory. And those few materials with adequate electri-
cal properties were found deficient mechanically. In
addition, the applications required a resin of such vis-
cosity that it would quickly encompass all the circuit
elements when poured into the container housing the
electronic device. And the resin had to harden to a
rigid solid without adversely affecting circuit-opera-
tion (many resins shrink on gelling, the shrinkage
subjecting the electronic components, in some cases,
to forces amounting to several tons per square inch).

The new resin, which was developed as a result
of experience gained in the proximity fuse program,
meets all the requirements of a compound for potting
high-frequency circuits: low power loss, good in-
sulating properties, high impact strength, dimensional
and electrical stability, low moisture absorption, and
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Complete “plug-in” stages . . . Electronic
circuits operation, virtually unaffected
by shock, vibration, or contaminated
atmospheres . . . Extension of appli-
cations of electronic controlling and
safety devices as a result.

low volumetric shrinkage during the period of poly-
merization. In addition to this, the new resin is easily
poured through small openings because of its low
viscosity and low surface tension.

HOW RESIN IS PREPARED — Preparation of the
casting resin is relatively simple. Immediately after
putting the components in a suitable mixing vessel,
the mixture is placed on a roll mill to prevent clump-
ing, and is rolled until it is viscous.

After about 16 hours of continuous rolling, the
casting resin is ready for use, requiring only the
proper quantity of catalyst to initiate polymerization.

Electrical properties of the resin are affected only
to a minor extent by the method of polymerization.
The length of time for polymerization of the resin,
therefore, should be the minimum required to build
up to a point beyond which there is no improvement
in mechanical qualities of the plastics. The minimum
time, however, varies with the catalyst, the per-
centage of catalyst used, and the temperatures at
which polymerization is initiated and carried out. In
addition, the size of the casting must be considered.

When employing the NBS Casting Resin in devices
using glass vacuum tubes, proper protection for the
tubes, such as rubber jackets, should be provided
to prevent possible cracking from thermal and me-
chanical shock. All sharp corners should be elimi-
nated from any object to be embedded, because
strains set up at these points might cause crazing
or cracking of the plastics. In order to eliminate, or
reduce, strains, and to obtain maximum hardness and
total polymerization, the plastics is cured in an oven
for several days after casting.

When objects are to be suspended within the cen-
ter of the casting resin, it is advisable first to gel a
portion of the casting resin, and then allow the gelled
resin to support the object. The mold is next filled
completely with the casting resin and cured, after
which the line of demarkation is invisible. Glass and
properly lubricated metal molds have been used suc-
cessfully, and silicone grease is suggested as a lubri-
cant.

EXTENDS ELECTRONIC APPLICATIONS — Vari-
ous applications at the National Bureau of Standards
indicate that, with slight modifications to suit the in-
tended use, the resin can be readily employed in
many high-frequency devices requiring such electri-
cal-mechanical insulation. And the special features

Right: Ingredients of the resin are placed in wide mouth
jars and then rolled on a rolling mill for about 16 hours
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All pictu;es courtesy Nat-i-ta_rm_z;l-..B’:n—l;;au--df Si:;n(:i-al-;ds

of the NBS resin make feasible many new applica-
tions of electronic devices where severe operating
conditions have heretofore barred them. The resin
should be especially useful in high-impedance con-
trol and safety devices in heavy industry, where it
would provide adequate protection for circuits against
heavy vibration, salt spray, acid fumes, or high-
humidity.

Potting circuits can mean even more reliable ser-
vice from such devices as hearing aids, portable
radio transmitters and receivers, radar equipment
(especially the smaller air-borne units), and numer-
ous subminiature electronic control devices.

The resin is particularly well adapted for use with

This plug-in multi-stage elec-
tronic control unit, potted in
the new casting resin, will op-
erate efficiently and reliably
under the most severe conditions

the subminiature electronic circuits built by the Na-
tional Bureau of Standard’s circuit-printing tech-
nique (see Mass-Production Wiring, page 116,
Scientific American, September, 1947). And complete
potted plug-in stages for electronic equipment of all
types, even standard broadcast receivers, would sim-
plify servicing to a point where it would be little
more complicated than changing a light bulb.

The potentialities of the potting process are cer-
tainly great. And while many possibilities have yet to
appear on the horizon, it is safe to assume that there
are few phases of electronics, either industrial or
commercial, to which the process could not bring
more efficient, more dependable service.

Formula For Casting Resin
COMPOUNDS AMOUNT BY WEIGHT—%
2,5-dichlorostyrene 33.0
Poly 2,5-dichlorostyrene 215
S:yrene monomer 21.0
Polystyrene 11.0
Hydrogenated terphenyl (Monsanto
HB-40) 13.0
Solution containing 60% divinylben-
zene (Dow Q302.4) 0.5

After the components are rolled, as described in the text,
a catalyst such as 0.1% benzoyl peroxide is added to in-
itiate polymerization. The National Bureau of Standards
warns that, in the preparation of this formula, special
treatment must be given the 2,5-dichlorostyrene and sty-
rene, which may contain excessive amounts of inhibitors
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Mechanical and Electrical Properties
of Casting Resin

Compressive strength, Ib./sq. in. 17,100

Coefficient of thermal expansion
per 0C

Water absorption (24 hours im-
mersion) %

11 x 10-5 (approx.)

0.01

Volumetric shrinkage on polymeri-
zation % 8.0

Power factor (at 100 megacycles
and 50% RH)

Dielectric constant (at 100 mega-
cycles and 50% RH) 25

Dielectric strength (1/16 in. sam-
ple; volts/mil)

0.0004 - 0.0008

610 - 660

Some of the measured properties of casting resin, cured at 50
degrees, Centigrade, employing benzoyl peroxide as the catalyst
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Industry
Looks
to
The Screen

By O. H. Coelin

Editor, BUSINESS SCREEN

THE SOUND motion picture, as a means of putting
ideas into men’s heads, is in a class by itself. No
other medium can claim to hold its audience in such
rapt attention for so long a period of time, nor pre-
sent its subject matter with such dramatic impact.
And no other medium can hope to develop so close
a relationship between the observer and the demon-
stration. The motion picture’s unique ability to reveal
graphically many phenomena invisible to human
eyes, eliminates hours of involved description and
explanation. And other motion-picture techniques
such as the animated cartoon reduce many obscure
points to readily understood terms in a remarkably
short time.

Throughout all industry, the swing is toward train-
ing programs in which the conventional lectures,
charts, manuals, and so on, are closely integrated
with a series of carefully planned training films. So
successful have these films been, that they are rapid-
ly building for themselves an importance in indus-
trial education comparable to the importance of the
film in the entertainment world.

While the industrial training film had gotten off
to a good start before World War II, the war gave it
a tremendous boost. All branches of service and sev-
eral of the civilian agencies made extensive use of
sound motion pictures to teach specialized knowl-
edge and skills, and to instill attitudes—both of which
were extremely important to the successful prosecu-
tion of the war.

In three years, the Navy alone turned out 1100
training films averaging two reels each, and during
the same period of time, produced 2200 slide-films.
Motion pictures were used by the Army to teach the
recruit how to kill or be killed, and to help him
understand the meaning of the war in which he found
himself. The United States Office of Education pro-
duced a total of 457 sound films. Each of these dealt
with a training subject, and about 90 percent of them
were “how-to-do-it” films covering all manner of
subjects, ranging from how to install a propeller
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The Unparalleled Teaching Abilities of
The Sound Motion Picture Have Estab-
lished for This Medium a Place of Ever-
Increasing Importance on Many of In-
dustry’s Most Vital Training Programs

shaft, to how to shear a sheep. Films told war work-
ers and their families how to can vegetables, cut
meat, care for the new-born infant, and how to use
magnesium welding flux.

EARLY FILMS DEFICIENT — In the earlier days
of the training film, a company’s entire motion picture
training program all too often consisted of a single
movie of a dull, pompous talk by a finger-waggling
sales manager, or a flimsy, threadbare production
which possessed all the reality of a high school melo-
drama.

Consider the difference between such a program,
and the present application of visualized training
and selling by one national company. In this year
the Goodyear Tire and Rubber Company is shooting
a total of 173,438 feet of film to make 10 sound pic-
tures and 10 slide-films to be used in conjunction
with a number of charts, a series of review quizzes,

The motion picture captures and holds the
audience’s attention as no other medium can
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In motion pictures, such as this training film for handi-
capped workers, an unusually close relationship is possible
between the trainee and the demonstration on the screen

A considerable amount of complicated equipment
is needed to make the modern business picture
Courtesy Sarra, Inc.
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and a considerable amount of well integrated printed
literature for a single program consisting of a two
and one-half day school clinic for its dealers. Truck-
borne projection units will carry all this material to
18,000 Goodyear dealers and their salesmen during
the coming months.

SOUND FILM IS CATALYST — If all of this has
the aspect of synthetic, projector-fed learning, ap-
pearances are deceiving. What has happened is
simply this: Industry’s training methods have under-
gone a radical change. Not that there has been a
decrease in the time-honored tradition of face-to-face
instruction. But more and more frequently, the sound
motion picture is being used along with all of the
conventional teaching methods to ‘“catalyze” the
training program.

Careful study of the role of the motion picture in
an educational program has established these facts:

(1) The interest of the trainees in the subject mat-
ter is increased sometimes as much as 40 percent.

(2) Understanding of the subject matter is in-
creased by an average of 25 percent.

(3) Retention of the subject matter is from 35 to
55 percent greater.

Standard Oil of Indiana, United Air Lines, Socony-
Vacuum, Sinclair, and others in the vanguard of
American industry are far advanced in building the
sales and training manuals, illustrated charts, and mo-
tion pictures into a single, closely knit program
presented by well trained instructors.

TYPICAL TRAINING PROGRAM — Training in
many companies begins with historical background
films to explain company traditions to new employees.
It continues through rather general material on good
work habits, company and shop rules, safety educa-
tion, and similar guidance. The films get more specific
in the teaching of skills. Not that you can actually
learn to operate a machine tool by watching a motion
picture. But controlled experiments show conclusive-
ly that trainees who see skill-type films have more
confidence in approaching operating stations, and that
they are better prepared for personal instruction.
Naturally, this results in lower material-loss through
spoilage; less time required for learning the machine
operation; and fewer fingers poked into fly-wheels.

FILMED IN THE FIRST PERSON — An important
feature of the motion picture as a training aid is the
fact that the trainee subconsciously sees the hands on
the screen as his own. All films, in terms of camera
work, are in the first person. As a rule, in an actual
shop demonstration, 90 percent of the trainees stand
opposite the machine from the instructor, and so they
must reverse everything they see him do. By filming
the scene from the instructor’s side of the machine,
however, the motion picture completely overcomes
this handicap.

But the abilities of the motion picture are by no
means limited to the teaching of manual skills. Says
John Shaw, Assistant Vice President of the Ameri-
can Telephone and Telegraph Company:

“We use . . . . films for motivation. We want to
create in employees in all departments, the desire to
do their jobs better. The motion picture can pack
more emotion into a minute than any other medium
I know of, or have used. We use them to carry in-
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More and better industrial training films
. . . Color rapidly gaining ground . . .
Time and materials saved through faster,
more effective training . . . Improvements
in projection equipment leading toward
lighter, simpler projectors.

formation . . .
basic ideas.

“There is a tremendous barrier existing between
the people in whose minds ideas originate and the
people to whom the ideas should be communicated.
Anything that breaks down that barrier is worth
while.”

. to carry facts to people, to carry

MAKES THE INVISIBLE VISIBLE— The motion
picture extends the limits of the trainee’s vision as
no other medium can. It permits him to observe
closely phenomena which are too small, too fast, or
too slow to be seen by the unaided eye. Cinema
photomicrography; the high-speed motion picture
camera, which exposes 3000 frames a minute to cap-
ture the flight of objects moving far too swiftly for
human sight; and micro-motion pictures, which cram
the action of weeks or months (the growth of a plant,
for example) into minutes on the screen, are among
the techniques that make the invisible visible.

An excellent example of how effectively the motion
picture can reveal hidden facts is found in a film on
the hatching of chickens by mass-production meth-
ods. Produced for an audience consisting largely of
poultry farmers, the film contained many of the usual
scenes: delivery of the fertile eggs to the hatching
plant; preparing the eggs for the incubators; candling
of eggs; sorting and sexing; packing; and so on. What
“made” the film, however, was the “inside story” of
what happens in the egg during the 21 days of in-
cubation. Micro-motion pictures followed the de-
velopment of the embryo from the first signs of life,
to the emergence of the chick on the 21st day—with
every stage of formation and activity clearly visible.
Obviously, no other medium could have presented
such a sequence.

THEY LEARN WHILE THEY LAUGH — The ani-
mated cartoon has an almost uncanny ability to re-
duce and clarify many extremely difficult points to
a level where they may be easily grasped. Moving
charts and diagrams, and cartooned analogies bring
abstract and complicated principles down to simple
terms. And by treating a serious and important sub-
ject in a light and whimsical fashion, the animated
cartoon can often achieve results little short of
miraculous. The Army’s “Private Snafu” series of
training cartoons serves as a classic example. The
ridiculous antics of this supposedly mythical char-
acter, as he blundered through misfortune after
misfortune, brought home vital facts with an ef-
fectiveness that hours of lecturing could not equal.
Men roared with laughter. But while they laughed,
they learned such important lessons as malaria con-
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Courtesy Sneil O Company
Puppets filmed against a table-top set cleverly
and forcefully tell an important sales story

Acres are compressed Into a few square

feet In this miniature oil-field set
Courtesy Raphael G. Wolft Studios
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trol, care of the M-1 rifle, and what to do during an
air raid. Industry is now using this same principle to
advantage. Animated cartoons, or cartoon sequences
in regular motion pictures are achieving great suc-
cess in lightening the often-heavy industrial educa-
tion problems.

NO CAMERA NEEDED — Today, a company does
not need to have a camera, nor must it hire a studio
and photographer, to have an effective motion pic-
ture training program. Films, ready-made and wait-
ing, covering literally thousands of training subjects,
can be borrowed or rented for a nominal charge.
Many of the major companies throughout all branches
of industry have films which are available free, ex-
cept for payment of shipping fees; and the United
States Office of Education has a vast number of sub-
jects which are available through regular commercial
distributors.

Projection equipment, improved by war-time
standards, is more widely available now than at any
time in the past five years. The trend is toward
lighter, simpler, less expensive projectors, with single
case units replacing the larger two-case models.
Magnesium, aluminum, and plastics, so evident in
post-war projectors means greater portability.

Films teaching dealers and salesmen
how to “sell” are among the most suc-
cessful types of training pictures

|

Courtesy Lincoln Electric Company

Whimsical animated cartoons of a serious subject can
often lighten an otherwise difficult training task

The sound motion picture for business and indus-
try, as for formal education, is an unfinished chapter
in a half-written book. Technogolical advance in mo-
tion picture technique is being made, slowly, but
more surely. Greater imagination and originality in
picture making will once again be foremost to im-
prove even more the sound motion picture—the
greatest medium for putting ideas into men’s heads
that has even come to education.
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LIGHT-SENSITIVE GLASS

Forms Three Dimensional Image
By Ultra-Violet Exposure

CONTAINING infinitesimal metallic
particles throughout its mass, a new
type of glass possesses photo-sensi-
tivity to ultra-violet light, and offers
new and interesting possibilities as
a photographic and decorative mate-
rial. The images are formed in color
and in three dimensions by expos-
ing the glass to ultra-violet light
through a negative, and subsequent-
ly heat-treating the glass.

This glass, originally crystal clear,
is not sensitive to ordinary visible
light, and needs no dark room. Ex-
posure naturally depends upon the
intensity of the ultra violet and the
density of the negative, but ap-
parently is short, being described
as “momentary.” The exposed glass
is subjected to a temperature of
about 1000 degrees, Fahrenheit (dull
red heat) to develop the image. Once
developed, the image is extremely
permanent and is free from the
graininess encountered with some
silver emulsions.

In addition to its obvious value in
photographic work, the new glass,
a development of the Corning Glass
Works, is expected to have impor-
tant applications in many decorative
fields, as well as in making perma-
nent records in a form resistant to
both age and fire—D.HK.

CARBIDE DIES

Cut Maintenance Time in Forming
And Blanking Operation

APPLICATION of cemented carbide
cut-out and cupping dies in a nine-
stage progressive die set has in-
creased runs on the rod bearings
for socket tie rod assemblies from
200,000 to 2,000,000 before dies re-
quire reconditioning, an auto parts
manufacturer reports. Actually, it
is claimed, even longer runs could
be achieved before the carbide dies
become dull.

The cut-out and cupping dies
were formerly the most troublesome
stages in the progressive set. After
about 200,000 pieces were run with
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the steel dies it was necessary to
shut the machine down due to load-
ing up of the cut-out die. The die
overhaul required about two hours,
during which time the machine was
idle. After some three sharpenings,
the cut-out die had to be replaced.

To eliminate this .bott’e-neck,
first the cut-out die was changed to
Carboloy cemented carbide. Later,
the high-speed steel forming die in
the fourth station was also replaced
with carbide. Both the cut-out and
forming dies are of exactly the same
design as the respective steel dies;
lubricant and machine speed (105
strokes minute) were not
changed.

per

Above: Carbide form-
ing die (left), after
more than 5,000,000
drawing  operations,
still needs no mainte-
nance. Carbide cut-out
die (right) is resharp-
ened only after 2,-
000,000 operations

Right: Fourthandninth
statiors of this nine-
stage progressive die
set are of cemented
carbide (see arrows).
The strip at bottom
shows the sequence of
blanking and forming
the tie rod bearings

After more than a year’s experi-
ence with the new dies, the manu-
facturer of those rod bearings,
Thompson Products Company, now
removes the die block for sharp-
ening only after each 2,000,000 op-
erations. Up to the 2,000,000 mark,
the carbide cutting-out die is not
dulled. They feel however that this
practice gives them a longer total
service life. For that length of run,
says the company, seven steel cut-
out dies would have been needed.

The carbide forming die has per-
formed over 5,000,000 operations to
date without requiring polishing.

At a conservative estimate, 44
hours of maintenance time have
been saved on a year’s run of 5,000,-
000 tie rod bearings, through the
use of carbides. This is equivalent
to an added production of some 315,-
000 pieces, according to the Thomp-
son Products Company.

At the first station of the die set,
an oil groove is formed. The stock
is then successively blanked; given
a glancing blow to separate the
disks; and then given its first form-



ing draw in the Carboloy die. The
fifth station is primarily for locating.
At the sixth station, the part re-
ceives the final draw, the bottom of
the cup being re-struck. Next, the
center hole is pierced. The piece
receives a re-striking blow at the
eighth station. The ninth station is
the Carboloy cut-out die. The bear-
ing material is cold drawn S.A.E.
1010 stock, .078 inch thick.

SPECIMENS PRESERVED

By Embedding In Solid
Block of Acrylic

EMBEDDI'NG specimens in acrylic has
often been under discussion as a
means of preserving animal and soft
tissues for long periods of time with-
out their suffering loss of cover or
shriveling away. Rohm and Hass
Company now offers a process de-
veloped by Dr. Max M. Strumia and
Dr. J. Ivan Hershey of the Bryn
Mawr Hospital in co-operation with
this material manufacturer, which
promises to meet all the conditions
set up by professors, doctors, and
students.

The first step in this technique is
the freezing of fresh unfixed organs
or slices of organs in such a way as
to cover them completely with ice.
The water is removed (to less than
1 percent) by means of sublimation

Water in specimen is replaced with
liquid acrylic, after which specimen is
embedded in successive layers of plas-
tics (above). Embedded specimen (below)

of water vapor from the frozen state
with the aid of a high vacuum and
by condensation of the water vapor
at —40 to —50 degrees, Centigrade.

The spaces left by removal of the
water from the specimens are filled
under a vacuum with liquid acrylic
monomer. The specimen is then
placed on a preformed base of clear
acrylic and covered with successive
layers of monomer which has been
heated until it is partially polymer-
ized. This process is continued until
the tissue is completely embedded in
acrylic.

The container holding the mono-
mer and specimen is then placed in
an oven at 45 degrees, Centigrade
until it is completely polymerized
into a solid crystal block of acrylic.
It only remains to cut the block to
the desired shape and size, and
polish.—C.A.B.

FIRES IN COTTON

Prevented By Dusting Bales With
Sodium Bicarbonate Powder

BALED cotton in storage presents a
serious protection problem because
the fibers are easily ignited, and
flame spreads rapidly, eventually
producing smoky burrowing fires
that are difficult to extinguish. Pre-
liminary tests at an experimental
station of the Associated Factory
Mutual Fire Insurance Companies’
laboratories show that by dusting
the surfaces of cotton bales with
sodium bicarbonate powder, igni-
tion from small external sources
such as sparks or match flames can
be prevented. When exposed to heat
under such conditions, the sodium
bicarbonate powder releases an in-
ert gas that reduces the oxygen
content to a point where ignition
does not occur.

Cotton bales dusted with sodium
bicarbonate are not subject to the
characteristic surface flash fires
which usually occur and quickly
involve all the exposed bales in the
storage unit. The powder is not ex-
pected to interfere with manufac-
turing as it will be blown from the
fibers in the normal preliminary
processing. And it has no abrasive
or corrosive action on bearings or
machine parts.

CRESCENT FLUORESCENT

Permits Novel Decorative
Lighting Effects

PROVIDING more light than a 50-watt
incandescent lamp, but consuming
only about one third the power,
a new semi-circular fluorescent
lamp called Circlarc, is designed for
table and floor lamps, for wall and

DECEMBER 1947 -

Tubes in tandem form fluorescent ring

ceiling fixtures, and for interiors
where the lamp itself will add a
decorative dash.

This Circlarc will permit unusu-
ally great flexibility of uses. For ex-
ample it now is possible to use a
standard curved fluorescent lamp
in a convenient pinup fixture over
the bed or in a wall bracket. A pair
of these fluorescents can girdle a
column, and a single tube in a desk
lamp tucks neatly under a half-
moon shade. When twinned, they
will form a circle in floor or table
lamps.

The Circlarc, product of Westing-
house Electric Corporation, is an 18-
watt tube curved like a crescent. It
has a useful life expectancy of 2500
hours at three hours average burn-
ing for each start, two and one half
times longer-lived than a 50-watt
incandescent bulb. Two-pin plas-
tics bases at each end of the cres-
cent connect the lamp to the electric
circuit.

PLASTICS ALLOYED
WITH SYNTHETIC RUBBER
Combines Advantages of
Both Materials

GREATER use of synthetic rubber in
the manufacture of plastics can -be
expected to develop new, large-scale
production of consumer items in
which advantages of both materials
are combined. Alloyed with syn-
thetic rubber, plastics can be used to
make such new and varied items
as kitchen floor tiling so tough,
resilient, and resistant to oils and
grease that it can serve also for
garage floors; tissue-thin, trans-
parent food wrappers that will not
crack under freezing temperatures;
and fenders that will bounce back
to their original shapes after being
bumped. So far, the Buna-N types
of synthetic rubber have shown far
more versatility in connection with
plastics manufacture than any other
type.

As an alloy for polyvinyl chloride,
only one of 30 basic resins used in
the manufacture of plastics, 40 to 60
million pounds of Buna-N types of
synthetic rubber ultimately will be
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required annually, according to The
Lamp, publication of the Standard
Oil Company (N. J.).

In the field of thermosetting plas-
tics, introduction of synthetic rubber
not only will toughen the product,
but will increase its color range.
Heretofore, many of the thermoset-
ting plastics lost their essential

This tough film Is calendered from a
vinyl-Buna-N compound on a rubber mill

qualities when heavily pigmented.
Blended with synthetic rubber, it is
now possible to produce heavily pig-
mented thermosetting plastics of
good physical characteristics in a
wide variety of colors.

TRUE CARBURIZING

In Oxygen-Activated
Cyanide Bath

A NEW TYPE of cyanide salt bath for
case hardening of steel parts, which
overcomes most of the previous ob-
jections to cyaniding, has been de-
veloped by Park Chemical Company
and applied by Michigan Steel Proc-
essing Company with excellent re-
sults.

The distinctive features of the
new bath are gas activation of the
bath and complete water-solubility
of the salt adhering to the work.
Conventional cyanide baths have
employed salts of barium, strontium,
calcium, and so on, as activators,
and these salts produce insoluble
compounds in the bath that are
difficult to remove from the heat-
treated parts.

Although the salt bath is of the
cyanide type, the case produced is
a true carburized case, rather than
a cross between a carburized and a
nitrided case as is normally pro-
duced in a cyanide bath. Activation
of the bath with oxygen gas is re-
sponsible for this difference. The
same bath can be used for both
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carburizing and cyaniding, serving
the former purpose when operating
with the gas activating agent, and
the latter without the gas. The salt
melts at 1150 degrees, Fahrenheit,
and works well within the range of
1300 to 1750 degrees, Fahrenheit.

When operated at 1700 degrees,
Fahrenheit, a case of 0.015 inch is
produced in the first hour, 0.010 ad-
ditional the second hour, and 0.005
inch more in each succeeding hour.
—F.P.P.

NYLON FAUCET WASHERS

Last Longer, Function Better Than
Those of Rubber, Fiber

DRIPPING faucets may soon be a
nuisance of the past, thanks to new
injection-molded nylon faucet wash-
ers that offer a number of advan-
tages over the traditional washers
of natural and synthetic rubber or
fiber.

The advantages of these nylon
washers, that are being produced in
eight diameters by Atlantic Plastics
Inc, are readily seen when the
properties of this particular plastics
are set up against the operating
conditions to which washer materials
are subjected.

1. Washers undergo constant in-
termittent service in both hot and
cold water, a condition that nylon
is able to withstand because it ex-
pands and contracts very little under
thermal change.

2. Nylon’s toughness resists the
cutting and wear to which washer
material is subjected when forced
against seats roughened by the ac-
tion of mineral salts.

3. Washers must withstand water

One such press can turn out 100 metal-plastics grills per hour
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pressure against smooth faucet seats.
Nylon’s coefficient of friction well
fills this requirement.

4. Nylon possesses the right bal-
ance of flexibility and rigidity for a
washer material, which must con-
form to surface irregularities and
permit hard foreign particles to im-
bed themselves in the washer rather
than hold open the valve.

5. Continued exposure to elevated
temperatures has been found to
shorten the useful life of many rub-
bers and thermosetting materials
that have been used as washer ma-
terial. Nylon, however, does not
suffer in this way, having a high
heat-resistance which keeps it from
hardening when exposed to high
temperatures.—C.A.B.

RADIO GRILLS ASSEMBLED

By Electrically Heated Dies On
Standard Hydraulic Press

PROVIDING a simple answer to the
problem of obtaining high output
rates with accurate control and ease
of operation in the assembling of
metal screens to plastics radio
grills, standard hydraulic bench-type
presses, as produced by the
Colonial Broach Company, are in
use at the plastics plant of the Ford
Motor Company.

Currently produced are some 300
grill assemblies per hour on three
presses, equipped by Ford with spe-
cial upper and lower dies. The upper
die, of cast iron with some 24 pro-
jecting “fingers,” is electrically’
heated with a thermostatically con-
trolled resistance coil.

The metal screen is merely laid
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over the plastics grill which is laid in
the lower die. The control lever is
then thrown on the machine, causing
the upper die to move down until
the heated fingers have pressed the
screen into the plastics to a depth
of 1/16 of an inch. The heated fingers
plasticize the grill at these points,
so that the screen is well embedded.

The head is then retracted and the
completed assembly removed, the
plastics solidifying to hold the screen
securely at the 24 points of attach-
ment.

Important advantage of using a
hydraulic press here is that the
pressure is “cushioned,” protecting
the plastics against shock. Also, the
stroke of the machine is accurately
controllable by means of the stand-
ard adjustable stop on the press.

SYNTHETIC ESTERS

Replace Natural Waxes. In
Many Applications

CASTOR o1, whale oil, and palm leaf
oil are the raw materials for a series
of wax-like esters which are now
produced in England and will soon
be manufactured here.

Abril Corporation, maker of these
synthetic waxes, now markets 32
different ones as standard items.
They vary in melting point (43 to
285 degrees, Centigrade), acid value,
color, and other properties, thereby
duplicating the whole range of nat-
ural waxes. They are soluble in
petroleum solvents, insoluble in wa-
ter, and compatible with all paraf-
fin and vegetable waxes. They can
also be emulsified.

It is as components of wax pol-
ishes that they expect to find their
widest market. Other applications
are as ingredients in carbon-paper
coatings, printing inks, cosmetics,

candles—in short, practically all wax
uses.

Producing a continuous stream of silver nitrate crystals, the new
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Of particular interest is the high-
melting wax. Melting considerably
above the boiling point of water,
this wax may prove ideal in coating
paper containers for hot beverages
and foods.—H.C.E.J.

SPRAY PATTERN

Of Fuel Injection Nozzle Studied
By High-Speed Photography

ULTRA high-speed photography us-
ing stroboscopic light makes pos-
sible the study of hitherto unknown
fuel spray patterns of .injection
nozzles in internal combustion
engines by “stopping” the fuel par-
ticles at any desired point. Reveal-
ing fuel spray characteristics, this
technique being employed by the
Texas Company permits petroleum
technologists to determine whether
spray patterns are correct for the
most efficient combustion. It is an-
ticipated that by directly correlat-
ing these patterns with the nozzle
designs, more efficient and reliable
engine performance can be achieved.

Already, in an analysis of aircraft
engines experiencing dilution and
hard starting, this method has
proved of value, determining that
these troubles were due to poor
atomization, irregular fuel injection,
and thus incomplete combustion.
With the new data, it became pos-
sible to make recommendations
which assure improved combustion.

The fuel spray photographs can be
taken in one to two millionths of a
second. With this very short ex-
posure time, the rapidly moving fuel
spray can in effect be “stopped” at
any point and considerable detail
is revealed concerning the general
shape of the spray and the direc-
tion and distribution of the fuel
particles. The stroboscopic light is
synchronized with the fuel pump
and the flashing circuit is arranged
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Fuel spray is photographed with an
exposure time of one micro-second

to permit either single or continu-
ous shots. These shots show the
spray pattern at any desired stage
of its development from start to
finish in this injection cycle.

SILVER NITRATE CRYSTALS

Mass-Produced By a New
Continuous Process

REPLACING the old and picturesque
—but slow—method of producing
silver nitrate crystals by evapora-
tion in open porcelain dishes, a new
process produces crystals continu-
ously, and dries them in a few min-
utes.

As the first step of the new proc-
ess, developed by Eastman Kodak
Company, several pieces of silver,
99.97 percent pure, are dissolved in
nitric acid. The resulting greenish
liquid goes into storage tanks, from
which the solution is pumped slowly
into crystallizers. In the crystal-
lizers, 1000-gallon stainless steel
tanks, the liquid is constantly

stirred by circulating pumps. This
stirring, and the constant addition
of fresh silver nitrate -solution re-

process (left) replaces the slow open-dish evaporation method (right)
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sult in the formation and growth of
silver nitrate crystals in the lower
part of the tank. Soaking wet and
resembling salt, the crystals then
are drawn from the tank through
a pipe and poured into perforated
stainless steel baskets.

The baskets, containing from 60
to 70 pounds of crystals, are whirled,
to drive off most of the moisture.

The crystals are then redissolved
in distilled water, and again they go
through the same crystallizing steps.
After the wet crystals come from
the crystallizers the second time,
and have been whirled until they
are only slightly damp, they are
dumped into a rotary drying drum.

At the other end of the revolving
drum the crystals, to be used largely
by the photographic industry, pour
out completely dry.

WELDED NUTS

Insure Solid and Accurate
Assembly of Car Frames

INGENIOUS yet simple, a manufac-
turing process which not only in-
creases the security of attachment
of automobile or truck bodies and
steering gear assemblies to chassis
frames, but also reduces manufac-
turing cost and chances of misaline-
ment, consists of projection welding
previously threaded nuts to frame
side rails. The nuts have four pro-
jections formed on the attachment
side of the head during the forging
process. To attach a nut to the
frame, it is placed, with projections
up, in the lower die of the platen of
a Progressive Welder Company press
welder. The side rail is slid along,
until a registering hole in the chan-
nel drops over the shoulder on the
nut. The upper platen is brought
down, one shot of current is passed
through the electrodes, fusing the
projections to- the side rail, and the
job is finished.

Advantages over the previous
method of either arc welding or
mechanically attaching such nuts,
are greater security of attachment,
accurate alinement, and consider-
able increase in output, particularly
since nuts do not have to be re-
tapped after welding.

SCREW-TYPE TRANSMISSION

Enables High-Speed Shifting
Without Power Lag

ABLE To shift into any one of four
speeds in one second, and readily
adaptable to “push button” control,
a new type of transmission was de-
veloped during the war for use with
a  multiple-speed  high-altitude
supercharger, and is now available
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for use in ground and marine trans-
port, or in stationary powerplants
requiring quick changes in speed.

The transmission, having only
half as many parts as present auto-
matic types, may be shifted under
any condition of speed or load, with-
out the temporary lag or loss of
speed and power now encountered
in shifting with a conventional trans-
mission. The mechanism requires
little or no adjustment for wear,
shifts more easily, and automatically
synchronizes gears before each shift.
In motor vehicles, it substantially
reduces the tendency of wheels to
spin on icy or slippery roads.

Known as a ‘“screw shift” type,
the transmission, developed by the
Curtiss-Wright Corporation, has
helical or spiral grooves cut in the
main shaft which is the center of the
mechanism. Action of the shift lever
moves selector gears forward or
backward along this spiral until they
synchronize with the desired gear.
In this way there is a constant
torque or twisting force on the drive
shaft and all shifting is done in a
straight forward or reverse motion,
unlike the conventional “H” type
shift.

WIRE CONVEYOR BELT

Can Turn Sharp Corners, Is
Svitable as Cooling Line

ABLE to turn corners without tip-
ping—describe a complete circle if
need be—move a product uphill or
down, or horizontally straight ahead,
a steel grid conveyor belt has been
designed for industrial process lines
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Open construction of the wire conveyor facilitates cooling of articles in transit
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with special space requirements.
The new conveyor’s open construc-
tion permits the air circulation re-
quired for cooling a light-weight
product while in motion. A section
two feet wide weighs only three
pounds per linear foot and is made
in bright, galvanized, tinned, or
stainless steel wire as may be most
desirable to meet special conditions
in manufacturing operations. Thus
the cooling belt lines of a baking
plant, for example, may be designed
to hug the walls, turn as many cor-
ners as necessary, and to stack
flights to ceiling heights with as
little as ten inches between loaded
faces. There are no lubrication prob-
lems and, because steel wire is used,
no difficulties result from fats, oils,
greases, fumes, or heat. Known as
“Flex-Grid,” this wire-built belt is
manufactured by Cyclone Fence Di-
vision of American Steel and Wire
Company.

Necessarily, Flex-Grid belts must
be assembled to meet the needs of
the individual user’s design, taking
into consideration such problems as
service life, speed of transfer, weight,
power required to operate, and
slippage. As the belt is assembled
from individual straight, stiff wires,
it is possible to compensate wear
factors by replacing one or more
links at a time—a simple and easy
operation.

The belt is made from nine-gage
steel wire assembled on one half
inch centers and is available in
standard widths, from six inches to
two feet, in straight lengths or
curved sections. Normal construc-
tion involes lengths up to 40 feet.
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FLOW PRESSURE FANS

Claimed Sturdy, Compact,
And Efficient

DESIGNED for either vertical or hori-
zontal operation, a new line of flow
pressure fans - are said to have high
mechanical and static efficiency against
wind and duct systems. Compact in de-
sign and sturdy in construction, these
new fans, products of the Westinghouse
Electric Corporation, feature also low
weight, straight air flow, and simplified
mounting. Sizes of these fans run from
18 to 72 inches, with displacements of
from 2000 to 115,000 cubic feet per
minute.

Two basic types of these Axiflo Fans,
as they are called, are available: the
straight-through type, or the conven-
tional elbow type. Both types can be
had with either a three-bladed alumi-
num wheel, or an eight-bladed steel
wheel.

SLIDE PROJECTOR

Casts Clear Image on Screen In
Partially Lighted Room

ENDING the need for a completely dark-
ened room during the showing of slides
or transparencies, a new slide pro-
jector throws a clear image on the
screen even when the room is suffi-
ciently well lighted to permit the audi-

A very “fast” coated lens makes pos-

sible the unusually brilliant
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ence to take notes. Secret of the abil-
ity of the Eastman Kodak Company’s
new Master Model Kodaslide Projector
to produce clear screen images under
such conditions lies in the fact that the
projector delivers more light to the
screen than any other projector ever
created for two by two inch slides and
transparencies. This is made possible
through the use of a 1000-watt projec-
tion lamp and extremely “fast” lenses,
coated with a microscopically thin
layer of magnesium fluoride to increase
light transmission.

SMALL DYNAMOMETER

Measures Tension in
Confined Areas

To MEASURE tension or forces in those
“tight” spots found jin many.types of
mechanical assemblies, a miniature
dynamometer has been developed that
is said to be the smallest of its kind.
The case measures three inches in di-
ameter; the instrument weighs but one

In 100, 250, or 500 pound capacities

pound. Available in 100, 250 and 500
pound capacities, it has an unbreak-
able lucite crystal and red maximum
hand. The dial of the instrument, prod-
uct of W. C. Dillon and Company, is
black with etched silver numerals.

WELDED HAND TRUCK

Has Built-In Lift Bar To
Simplify Loading

AN ALL-WELDED hand truck, featuring
a special prybar which simplifies lifting
and moving of heavy crates weighs
only 60 pounds and is constructed
primarily of steel tubing. Heavy duty,
roller-bearing wheels, of as small
diameter as possible, are used on the
front end of the hand truck where
the burden of the load is balanced,
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and casters are used for the rear
wheels.

The truck, known as the Whiting
Wheeler, approaches a case resting
flat on the floor with the “prybar,”
pointed toward the floor and it slips
under the edge of the case with very
little effort. The prybar then is pushed
down with one foot, thus -raising the
case about an inch and a half with a
lever ratio of 10 to 1. At the same time
the handle of the truck is raised, in-
creasing the lift, and permitting the
edge of the case to go over the top
of the front set of rollers. At this
point it is necessary to give the truck
only a quick thrust forward to com-
plete the loading.

It is claimed that the forward move-

L

Courtesy Lincoln Electric Company
To load, the operator pushes the hand
truck under the edge of the case which
is held off the ground by the prybar

ment of the hand truck, a product of
the Whiting Engineering and Manufac-
turing Company, will not noticeably
advance the crate, and consequently
there is no necessity for backing the
crate up against a wall or other im-
movable object. The truck has a ca-
pacity of 600 pounds.

OSCILLOSCOPE CAMERA

Takes Still or Continuously Moving
Film Record of Trace

EQUIPPED for mounting atop standard
laboratory oscilloscopes, a 35-mm cam-
era, which makes still or continuously
moving film records, photographs high-
speed phenomena, as well as very
low-speed phenomena (too low for
visual continuity). It is also used for
quantitative studies of oscilloscope
traces for record purposes, and for
tests using new multiple-beam tubes.
It is said that by using the sweep cir-
cuit of the oscilloscope in conjunction
with the variable speed drive, the
speed of the trace photographed is
limited only by the writing speed of
the oscilloscope itself. By adjusting the
speed of the film, the camera records
each successive sweep across the film
without the use of a shutter. If desired,
the moving film can be used as the
sweep, giving a continuous recording
along the film. The film rate is con-
tinuously adjustable from one inch
per minute to 3600 inches per minute
(or five feet a second).

Continuously variable oscilloscope
photography is the type most desirable
for many applications, but provision
is made for single exposures by a
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The camera, operating through "a peri-
scope arrangement, sits on top of the
oscillograph. Control unit is at right

shutter with speeds of one second to
1/400 of a second. Its frame size can be
adjusted up to double 35-mm size. A
positive interlock keeps the shutter
open for continuous recordings.

For continuous strip photography, the
rate of film movement is governed by
an electronic control giving a speed
variation of 60 to 1, continuously ad-
justable throughout this range by means
of a calibrated dial. A clutch is pro-
vided on the camera for an additional
60 to 1 gear ratio. This clutch, which
may be shifted while the camera is
photographing, is operated by a simple
push-pull knob. Thus it is possible to
have the camera running, for example,
at 60 inches per minute, and, by means
of the clutch, shift it immediately to
60 inches per second.

The Oscillo-Record Camera, as it is
called, takes standard 100-foot rolls (a
satisfactory length for most applica-
tions) of 35-mm film, or film in stand-
ard 400-foot or 1000-foot magazines.
With the 100-foot rolls, the camera
operates from 20 seconds at the maxi-
mum speed, to 20 hours at the mini-
mum. A footage indicator shows . the
number of feet film exposed.

As a solution to the problem of
mounting which has hitherto handi-
capped the use of a camera with an
oscilloscope, this camera, manufactured
by the Fairchild Camera and Instru-
ment Corporation, is easily set up on
top of the scope, out of the way of the
controls, with a simple mounting ar-
rangement which also automatically in-
sures correct focus. Provision is also
made for tripod mounting. The unit is
designed to fit five-inch ray tubes, and
an adapter is available for three-inch
tubes. The operator may view the
readings of the scope while they are
being photographed for permanent
record.

Provision is made for recording on
the film any hand-written data, by
means of an illuminated card supplied
with the camera. Thus, the data be-
comes a permanent part of the film
record, and danger of loss or mixup
is obviated.

SCREW ANCHOR

Of Pleated Plastics Holds Screw
Firmly in Stone or Plaster

SIMPLIFYING the anchoring of screws

in such materials as plaster, brick,
stone, concrete, glass, and so on, a new
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type of plastics screw anchor may be
used with either wood or lag screws.
Overlapping internal and external slits
along the length of the anchors result
in a “concertina-type” expansion which
develops holding power far beyond the
requirements of most applications.

The anchor is slightly larger than
the hole into which it is to be inserted.
Thus, when it is forced into the hole,
those “concertina” slits compress; when
the screw is driven into the anchor,
the slits expand, firmly holding the
screw in the hole. Produced by Holub
Industries, Inc., the anchors are avail-
able in seven common sizes and in
various lengths.

The plastics of which the anchor is
made has great impact and tensile
strength, and is unaffected by weather,
water, or acid. It will withstand tem-
peratures from 78 degrees below zero,
to 180 degrees above zero, Fahrenheit,
and has good electrical insulating prop-
erties.

PLANT LAY-OUT TEMPLATES

Of Acrylic, Serve as Negatives in
Blue-printing Arrangement

PROVIDING permanent facsimilies, ac-
curately scaled, of machines and equip-
ment, new acrylic templates for plant
lay-out are made from sheet-Plexi-
glas, one surface of which is coated
with a photosensitive emulsion. Scaled
drawings of machinery and equipment
are reproduced as negatives on this
emulsion. Then, by carefully cutting
the plastics around the outline of
the reproduced drawings, accurately
scaled templates are produced, on
whose under-sides are diagrams in
negative of the machines which they
represent.

These templates are used in con-
junction with a thin, transparent plas-

tics mat which is ruled off into quarter-
inch squares (each square represent-
ing one square foot). On this mat the
outlines of the plant area, along with
locations of conduits, traffic aisles, tool
cribs, material bins, and so on, are
drawn with grease pencil.

To make a blue-print of a proposed
or final lay-out, a smooth magnetic-
metal sheet is overlaid with a special
printing paper. On top of this is placed
the mat representing the plant area.
The templates of machines and equip-
ment are then set on the mat. The at-
traction for the metal plate of small,
circular Alnico permanent magnets
fixed to each template, hold the tem-
plate securely in any desired position.

According to the overall size of the
lay-out one or more quad-lamps with
reflectors are used to expose the paper.
Development of the pattern is accom-
plished in about three minutes over an
ammonia vaporizer. The resulting print
shows, in blue on white, a positive re-
production of each piece of machinery
and of the other floor-plan details,
super-imposed upon the scaled floor
area.

This set-up, developed by John Hill
Layouts, can conveniently accommo-
date more than 40,000 square feet of
floor area to the quarter-inch scale.

CARTON MARKER

Features High Rate of Speed
And Simple Operation

AUTOMATICALLY imprinting flat-folding
cartons with code-dates, control num-
bers, or any similar data, a new coding
machine is said to mark as many as
4500 cartons per hour. Called the Car-
toncoda, this machine is adjustable to
accommodate a wide range of carton
sizes, and requires no skill to operate.
The operator simply loads unmarked

Small circular magnets hold the plastics template fast to the lay-out mat
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cartons onto the infeed magazine, which
accommodates a stack 12 inches high.
Each carton is fed to a conveyor belt
which carries it to the marking stations
where the code is imprinted. Then the
marked carton is deposited on a return
conveyor belt which leaves the carton
within easy reach of the machine op-
erator.

This machine, which is a develop-
ment of Adloph Gottscho, Inc.,, uses
ribbed-base rubber marking dies which
are easily changed when a new imprint
is wanted. The unit is small and com-
pact, occupying a floor space only 18
by 40 inches. It is powered by a ¥
horsepower motor operating on 110-
volt, 60 cycle a.c.

INTERNAL PIPE WRENCH

Sturdily Built, Removes Broken
Pipe or Close Nipples

CLAIMED to have sufficient strength to
strip a thread without losing its grip,
a new type of internal pipe wrench
is designed for quick and easy removal
of broken pipe, close nipples, and gate
and globe valve seats. It consists of a
screw-type mandrel that forces out-
ward three gripping dogs until they

Turning mandrel forces out gripping dogs

bite firmly into the inside of the pipe.
Then, with the application of any stand-
ard wrench, the pipe or nipple is quick-
ly turned loose and removed.

Marketed as the B and D Internal
Wrench, it is designed for speeding up
and simplifying maintenance work
wherever pipe is used. It may be used
on nickel, chrome, or brass fittings. The
gripping dogs are made of hardened
tool steel and body is high tensile steel
alloy.

THERMAL LIMIT SWITCH

With Wide Control Range Operates
Under Severe Conditions

GIVING warning when excessive tem-
peratures are reached in automotive
gear boxes, railway journal boxes, or
other similar units, a new thermal con-
trol and limit switch is easily installed.
The switch serves also as an indicator
of high or low temperature in fluids
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Thermostat is smaller than a cigarette

under pressure, or of temperatures of
static fluids, such as oil in crank cases
and water in cylinder blocks, or of ex-
haust stack temperatures. Its thermal
control range lies between —60 de-
grees and 4600 degrees, Fahrenheit,
and its amplitude of operation is plus
or minus 3 degrees, Fahrenheit. The
device, called Plug-Stat, operates on
28 volts, two amperes, either A.c. or
p.C., and is available with either nor-
mally open or normally closed circuit.
Manufactured by Control Products, Inc.,
the switch weighs .67 ounce and is
hermetically sealed. It is said to be
the smallest thermal limit switch now
in production, and is designed to op-
erate under conditions of severe vibra-
tion, dirt, and abuse.

DIELECTRIC HEATING TUBE

Features Rugged Construction
And Easy Installation

DEVELOPED for industrial heating ap-
plications, a 2500-watt oscillating tube
is designed for use in dielectric heat-
ing of plastics preforms, electronic
bonding or gluing of laminated ply-
wood, and sealing of plastics materials
such as synthetic rubber and cellulose
acetate. Two tubes in a coupled cir-
cuit. will give a power output of four
and one half to five kilowatts at fre-
quencies up to 50 megacycles.

Radial cooling fins with large sur-
face areas and unrestricted air flow
combine to provide highly efficient
forced-air cooling of the anode. The
minimum air flow for cooling the tube,
designated type 7C25, is 150 cubic feet
per minute. Ruggedly constructed, with
flexible leads allowing safe and easy
installation, these tubes, developed by
the Federal Telephone and Radio Cor-
poration, have a maximum plate volt-
age of 4500 volts. With a thoriated
tungsten filament the tube operates
with a filament voltage of 11 volts and
current of 275 amperes. The tube
measures three and one half inches in
diameter and seven inches in height
with flexible tube leads six inches in
length.

POCKET SIGNAL GENERATOR

Has Wide Frequency Range Output
To Speed Radio Servicing

PRODUCING radio, intermediate, and
audio frequencies (from approximately
2500 cycles through 20 megacycles) si-
multaneously, a pocket-size signal
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generator is said to perform the neces-
sary functions of large, high-priced
generators, and to speed up radio serv-
icing routines.

Working on 110 volts, either A.c. or
p.c.,, the Signalette, as the device is
called, has an output which is modu-
lated by 60 cycle supply when used on
A.c. line; the modulation is not present
when used on bp.c. supply. Checking
receiver sensitivity; alining inter-
mediate frequency stage; alining radio
frequency stage; peaking auto radio
antenna; checking auto radio shielding,
locating breaks in concealed wire,
checking audio amplifier gain; and
localizing trouble in receivers (signal
tracing) are among the instrument’s
functions.

Approximately 9¥; inches long, 1%
inches in diameter, and weighing only
nine ounces, the instrument has an ad-
justable output attenuator and is

Signal generator is 9% inches long

completely isolated from power source
for use in testing A.c.-p.c. type receiv-
ers.
The signal generator, product of
Clippart Instrument Laboratory, Inc.,
uses a fundamental frequency of ap-
proximately 2500 cycles, with a sepa-
ration of 2.5 kilocycles per second
between successive harmonics. When
the multivibrator output is listened to
on the loudspeaker of a receiver under
test, the successive harmonics tend to
blend together into a continuous harsh,
raspy tone, which can be easily identi-
fied.

PIPE CUTTING MACHINE

Automatically Cuts Precision
Lengths at High Speed

HIGH PRODUCTION and accuracy of cut
lengths of pipe and tubing are claimed
as the features of a new, fully auto-
matic cut-off machine. The work is fed
to the machine by motor driven rolls
through a hollow spindle, and against
an adjustable receding target stop. A
rotating head automatically cuts the
work to required length producing a
square face and holding end-to-end
dimensions within a few thousandths
of an inch of requirements. The head
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Cuts up to 1500 pieces of pipe per hour

is tooled to produce a clean cut with a
minimum of burrs raised.

Production of up to 1500 pieces per
hour is possible, depending on com-
position of the stock, wall thickness,
and diameter. The fast operation of
this machine is due to the rapid con-
tinuous machine cycle. Once the
machine is started, the operation is con-
tinuous until the machine runs out
of stock. The time to complete an en-
tire machine cycle is only one and one
half seconds.

Fully automatic, the machine, pro-
duced by the Pines Engineering Com-
pany, Inc, is designed for general
duty, and is quickly adjusted to produce
cut-off pieces to suit length and diam-
eter requirements. The spindle inserts
and collets may be changed in a few
minutes, and the tool holders permit
rapid adjustment to meet conditions of
diameter. Either parting tool bits or
rotary cut-off disks may be employed
depending on the job.

Uncut stock may be manually placed
on the feed rolls or a power driven
conveyor with selector may be fur-
nished to supply the feed rolls direct
from storage rails. One operator can
attend several machines.

HYDRAULIC FOOT PUMP

Small and Light-Weight, Exerts
Pressure of 1500 Pounds

COMPACT and small, a new light-
weight hydraulic foot pump has a us-
able oil capacity of 15 cubic inches, and
a working pressure of up to 1500 pounds
per square inch. The oil is contained in
a sealed reservoir requiring no vent,
thus allowing the pump, produced by
the Lyon-Raymond Corporation, to be
mounted in an offset position if desired.
The pedal return spring is built inside

Pressure released by raising pump pedal
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the pump body, and the release is con-
trolled by slightly raising the single
pump pedal. Total weight of the pump
is only 13% pounds.

WELD CLEANING HAMMER

Has Five-Segment Head For Equal
Impact Over Uneven Surface

SAID TOo give cleaner welds, faster
cleaning time, and greater all-around
efficiency than the common single-
head slag hammer, a new weld cleaning
hammer works on an entirely new prin-
ciple. Five separate pick-pointed ham-
mer heads—each free to slide 34 inch
—are mounted on a single hammer
handle. When a blow is struck, each of
the five head segments strikes with
equal impact at five different points,
regardless of surface contour. These
free-sliding head segments actually
wrap the force of a blow around a
convex weld bead or follow the contour
of a concave weld fillet or the irregular
surface of the hard-to-reach crevices
such as are found in weld bead craters
and deep groove multi-pass welds.
The head segments are of tool steel,
hardened and tempered throughout.
They can be resharpened on a grinding

@'\/"C

For faster, more efficient weld cleaning

wheel in the same manner as an ordi-
nary chisel. The shank is of 35 inch hard
drawn mild steel. Both he\ad segments
and shank are plated with cadmium to
retard rusting and to keep weld splat-
ter from fusing to these parts. The ex-
tra-long hickory handle of this tool,
called the Multi-Pic by its manufac-
turer, the Bernard Welding Equipment
Company, assures perfect balance and
insulation against shock. The handle is
fitted with a lock-pin to prevent turn-
ino. under heavy usage.

PHOTOELECTRIC RELAY

Operates Over Long Distances In
Spite of Rain, Fog, or Snow

EVEN when operated at distances up
to 1000 feet, a new photoelectric relay
and light source operating on the modu-
lated light principle has sufficient sen-
sitivity to prevent false operation due
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SOUTH
BEND
LATHES

ﬁmp/i/y

Precision Wark

It is more than the dependable accura-
cy of South Bend Precision Lathes that
makes precision work easier. A wide
variety of exacting operations become
routine—and with a minimum of set-up
time—as a result of their versatility.
Conveniently placed, easy-acting con-
trols make machine handling effortless.
The operator’s attention is on the work
instead of the lathe. Regardless of
whether it's precision toolroom work or
production work, you'll find that South
Bend Precision Lathes will help simplify it.

WRITE FOR CATALOG

South Bend Lathes with
9", 10", 13”, 14¥2", 16",
and 16/24" swings are
available. Specify size in
which you are interested.
Prices start at $145, f.o. b.
factory. Time payment
terms can be arranged —
25% down, balance in
12 monthly payments;
moderate finance charge.

SOUTH BEND LATHE WORKS

] Building Better Lathes Since 1906 -

458 EAST MADISON STREET
SOUTH BEND 22,

INDIANA
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With DI-ACRO
BENDERS....

The
centered eyes from rod or strip stock

DI-ACRO Bender makes perfectly

at

high hourly production rates.
Both eye and centering bend

DI-ACRO are formed with one opera-
BENDER tion. Any size eye may be
Na. 1 formed within capacity of

bender and ductile limits
material.

DI-ACRO Precision Bending
accurate to .001"
parts.

of

is

for duplicated
DI-ACRO Benders bend

angle, channel, rod, tubing, wire,
ete.

mould ing strip,  stock,

for simple, compound and
verse bends of varying radil.

1— Pronounced “'DIE-ACK-RO"

«W

ines are easily adjustable

re-

ONEIL-IRWIN mre. co.

CENTERED

A
CENTERED.~

EYEm

-1 opmmu

Send for Catalog
“DIE - LESS” DUPLI-
CATING showing many
kinds  of ‘“‘die-less”
duplicating produced
with DI-ACRO Bend-
ers, Brakes, Shears,
Notchers, Rod Parters,
Punches.

347 EIGHTH AVENUE
LAKE CITY, MINNESOTA

FIRST QUALITY DOUBLE OBJECTIVE LENS,
LOW POWER FINDER with CROSSHAIRS,
STAR DIAGONAL (or prismatic inverter
for terrestial work), RACK AND
PINION FOCUSING, 5 FOOT
HARD MAPLE TRIPOD,
ALUMINUM TUBE

3 INCH COMPLETE WITH 45,
90, 180 POWER EYEPIECES ¢

4 INCH COMPLETE WITH 60,
120, 240 POWER EYEPIECES
4

Prices subject to change without notice.

Objective lenses are precision ground of the
very highest quality crown and flint’ opticai
glass, and corrected for chromatic and
spherical aberrations. Both instruments re-
veal details as found on Mars, Jupiter, anc
Saturnwithunusual richness and brilliance
These and other portable reflecting and re-
fracting types are available immediately:
descriptive folderssent on request. Inquiries
on permanently mounted instruments forcol-
lege and private observatories are invited.

insley

luberulorues

2526 GROVE FOLDER

BERKELEY SENT ON

CALIFORNIA REQUEST
Ne-~

renewal subscriptions for other publications.

complete: details without cost or obligation.

With a little spare time —with ne financial outlay you can now sfurt a spure time business to
take care of NEW ONE YEAR subscriptions for SCIENTIFIC AMERICAN and also for new and

There are probably hundreds of homes within a one mile radius of yours, in which this
magazine and other popular publications are read regularly. These magazine readers prefer
to place their subscriptions through a reliable local magazine service.

When you discover how easy and profitable it is to establish a neighborhood subscription
service, you will want to start writing your own pay-checks. This coupon Wil bring you

INDEPENDENT AGENCY DIVISION

Service.

NAME

Room 1201, 250 Park Avenuve, New York, 17, N.Y.
Without cost or obligation, please tell me how to start a neighborhood magazine Subscription

ADDRESS.

POST OFFICE

ZONE No.. STATE.
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to rain, fog, or snowfall. Applications
include traffic control, counting and
limiting, and protection of restricted
locations.

The light source contains a lamp,
transformer, and motor-driven slotted
disk which interrupts, or modulates,
the light beam at about 900 cycles per
second. The photoelectric relay, a prod-
uct of the General Electric Company,
has a tuned circuit which allows the
relay to be responsive only to a light
beam modulated at this frequency. It
is not sensitive to changes in natural
or artificial illumination. The light
source has an infra-red filter which
removes most of the visible light from
the beam.

SOAP DISPENSER

Operates Automatically When Hands
Break Beam of Light

POURING soap automatically into hands
as they are brought beneath the spout,
a liquid soap dispenser is especially

Hand at spout starts flow of soap

well suited for use in hospitals and aid
stations. Operating by means of a pho-
toelectric relay, the dispenser has no
valves or handles to be worked. Hands
placed beneath the spout interrupt a
light beam, activating the relay which
controls the pouring mechanism. The
flow of soap ceases as the hands are
withdrawn.

The unit, manufactured by E. J.
Scarry and Company, measures 8% by
7Y by 18 inches, and operates on a
regular 110-volt, 60 cycle power line.

SOLDER FEEDER

Attaches to Standard Soldering
Iron to Free One Hand

CLAMPING on to any standard electric
soldering iron, a device which smoothly
feeds solder at the touch of the finger-
tip, frees one hand to manipulate parts,
pliers, or screw driver. By feeding the
proper amount of solder at the right
time and place, the Solder-Matic, as
the device is called, eliminates molten
solder drippage, improving quality of
workmanship, and enables the operator
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Solder is fed at touch of finger

to do a better job in crowded spots or
awkward positions.

Solder in short lengths, in small coils,
or fed from a spool as large as 25
pounds can be handled by the new
attachment, product of the Nelpin
Manufacturing Company. It takes solder
from 1/16 to 3/16 inch in diameter, and
feeds up to 3/16 inch per stroke. Screw
adjustment of the stainless steel nozzle
guides solder where it is needed, re-
gardless of the size or shape of the par-
ticular soldering tip being used.

SAFETY POWER CABLE

Non-Sparking in Short Circuit to
Lower Mine Explosion Danger

To A in the prevention of coal mine
explosions, a new cable that will not
spark when short circuited has been
developed by electrical engineers. The
new feature of the -cable is a fine
strand of copper wire embedded be-
tween the inner and outer layers of
insulation. In the event of damage to
the insulation the fine wire catches
incipient current leakage before an
arc can occur, and carries it to a sen-
sitive circuit breaker which cuts off
the power.

The cable was developed jointly by
engineers of United States Rubber
Company and Leonard Wilson of Ken-
ilworth Mines. It is expected to elimi-
nate a common source of danger in
coal mines. This type of cable is used
to carry power to heavy equipment
employed in digging and transporting
coal. The cable, trailing on the ground,
is in constant danger of being dam-
aged.

TEMPERATURE RECORDER

Is Small, Light Weight, and
Shock-Resistant

lNTENDED for use in the many applica-
tions where an easily portable tem-
perature recording instrument is
necessary, a miniature shock-proof
temperature recorder is particularly
suitable for use in trucks, railroad cars,
and airplanes in transit, as well as in
other operations where vibration is en-
countered. Because of its small size and
portability, it is also useful for check-
ing refrigerating, heating, and air-con-
ditioning equipment. The instrument
is available in two forms: the single-
pen recording thermometer for record-
ing temperature only, and the two-pen
temperature and time-operation re-
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corder, which charts the running time
of refrigeration motors, for example,
in addition to recording temperature.
Simplicity of design and construction
ensures accuracy in recording. A spe-
cial transparent, unbreakable plastics
front permits full view of entire chart
and pen-arm. Pen-arm is “jiggle-
proof,” and thus temperature record
is unaffected by vibration. The instru-
ment, developed by the C. J. Tagliabue
Manufacturing Company, is available
in models to operate in a wide variety
of ranges. Chart drive is a seven-day
spring-propelled mechanism with
charts of 24- or 72-hour duration.
Each recorder is enclosed in an alumi-
num case and the overall dimensions
are: 534 inches square, 4Y inches deep,
and total weight is less than 3% pounds.

FENCE TOOL

Combines Hammer, Ripper,
and Pair of Pliers

ELIMINATING the inconvenience of car-
rying a heavy bag of tools through the
fields, a light, compact implement is no
larger than a small hammer, yet it
splices, cuts, and stretches wires, and
pulls nails and staples. It is a combina-
tion hammer, ripper, and pair of pliers.
Easier to use than ordinary fence tools,
the manufacturer, .the Hercules Forge

=
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Weight—11/2 pounds

Corporation, also claims that it does a
neater, stronger, and more permanent
job than heretofore possible.

In appearance, the Fence Master, as
it is called, is much like a combination
claw hammer and pair of pliers. It
is made of heat treated, drop forged
chrome-molybdenum steel. Finish is
nickel plate, weight is 1% pounds,
length 10% inches, width at hammer
and claw end, 5% inches.

FLY ASH COLLECTOR

Of Aluminum Tubing Features Small
Diameter For High Efficiency

A DEPARTURE from conventional tubu-
lar-type dust collectors, a new unit
uses a cast aluminum tube only three
inches in diameter. As a result, effi-
ciency is high because of increased
centrifugal forces. Small diameter and
flush inlets of this unit, product of the
Aerotec Corporation, permit closer
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WE CAN MAKE A
MIRROR SURFACE OF
ALMOST ANY METAL

Experience gained over the past
ten years enables us to advise
you intelligently regarding spe-
cial mirror problems. Most of
our customers find that our
regular CHROLUMINUM,
DUOLUX, and RHODIUM
mirrors are precisely adapted
for their purposes. But if you
have in mind a problem in-
volving the possible use of thin

metallic films, get in touch with

EVAPORATED at ITHACA.

Descriptive folder on request.

High-vacuum chambers are used in

the production of our mirrors.

EVAPORATED METAL

FILMS CORPORATION
ITHACA, NEW YORK

275



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

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

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

flow to get such executive training

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

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

© FirmName...c.oevuernerosecsocoonssnccs

Takes months instead of years

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

Many prominent centributors

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

“Forging Ahead in Business’—FREE!

You can read the Institute’s stimulating
story in the G4-page booklet “Forging
Ahead in Business.” Convenient, time-
saving, it is offered without cost or obli-
gation. Simply fill in and mail the coupon!

ALEXANDER HAMILTON INSTITUTE
Dept. 35 71 West 23rd St.

New York 10, N. Y.

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

Please mail me, without cost, a copy of
the 64-page book—“FORGING AHEAD
IN BUSINESS.”

Name coeescceesccsccscencss 5000000000 00

Business Address. ...

ler Hamilton Institute
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Only three inches in diameter

spacing of the tubes, and reduce eddy
currents normally present with pro-
truding wing-type inlets.

An interesting side light on a similar
Aerotec tube, is the fact that it serves
as the fly ash eliminator between com-
bustor and turbine in the latest de-
velopments of gas turbines for locomo-
tives. As a result of this performance,
tests were run to determine the re-
sistance of the cast aluminum tubes,
developed in co-operation with the
Aluminum Company of America, to
fly ash, compared to steel and cast
iron tubes, with a view toward power-
plant applications. Surprisingly, the
aluminum tube was comparable to cast
iron on identical abrasive tests. This
lighter tube, a permanent-mold cast-
ing, is produced to closer tolerances
than any other method will permit.

FEED-TRAVERSE DRIVE

Affords Stepless Speeds
With Close Control

COMPOSED of an A.c. traverse motor
and a p.c. feed motor packaged into one
unit, a new feed-traverse drive for
machine tools has been developed by

Drive unit installed on combination drill-
ing, milling, tapping, and boring machine

General Electric engineers. The new
drive is completely factory assembled,
and produces a wide range of stepless
feed and traverse speeds with close
speed control. Two developmental units
have been applied to machines, and
surveys are now being made to deter-
mine other important applications. Both
motors in the unit drive into a differ-
ential gear which has a single output
shaft.

Individual mounting of the parts is
not necessary, since the component
parts are all assembled as a unit at
the factory. To install, the gear end of
the unit is simply mounted on the ma-
chine to be driven. The unit can be
easily inspected and oiled without re-
moving it from the driven machine.
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Control for the motors is standard and
it may be mounted wherever con-
venient.

On the developmental units, a tra-
verse speed of 405 revolutions per
minute was provided, and a feed speed
range of 63 to 6.3 revolutions per min-
ute. Feed speed ranges of 20 to 1 or
greater can easily be provided.

REVERSE ELECTROPLATING

Forms Better Distributed Coat
Of Greater Density

REDUCING polishing costs as well as
providing an electro-deposit of great
smoothness, increased density, and de-
creased porosity, a process for electro-
plating involves a periodic reverse
plating cycle in which the plating cur-
rent is reversed briefly at short in-
tervals. Better plate distribution and
thicker than normal deposits are ob-
tained at higher current densities than
are used in conventional processes.
Laboratory study has shown that ex-
cellent results may be obtained with
high-speed copper cyanide baths using
a five-second plating to one-second
deplating cycle. However, in commer-
cial practice it has been shown that a
20 to 4 second cycle, as well as cycles
intermediate between this and the 5
to 1 second cycle, are quite satisfactory.
The PR Process, which is an engineer-
ing development of the Westinghouse
Electric Corporation, has also been
found to have advantages when applied
to the Hanson-Van Winkle-Munning

Amine Copper Process to the extent |

that higher current densities may be
used and improved deposits may be
obtained. Early experimental work in-
dicates that the process is also applicable
to acid baths such as the conventional
nickel baths.

Equipment manufactured by the
Hanson-Van Winkle-Munning Com-
pany which is available at the present
time for use in periodic reverse plating
consists of an electronic time-contactor
unit capable of handling up to 50 am-
peres with a range of a fraction of one
second to 25 seconds for each portion
(anodic and cathodic) of the time cycle.

BINOCULAR MICROSCOPE

Affords Three-Dimensional Vision
For Minute Industrial Tasks

MAGNIFYING objects in their normal
three dimensions, a new industrial
microscope is the outgrowth of experi-
ence gained in World War II when a
special type of microscope was needed
to perform many precise operations,
such as the drilling of microscopic
holes in Diesel engine fuel injection
jets, the assembly of miniature radio
and radar tubes, and the production of
hundreds of other top priority war
materials.

As industrial microscopes were not
available to meet the urgent demand,
it became necessary to convert for war
production work a binocular stereo-
scopic microscope developed by Ameri-
can Optical Company for medical and
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Three-dimensional image is right side up

biological use. Very shortly this type
of microscope became .one of the
scarcest of all optical instruments, and
carried one of the highest priorities.
In many operations, special fittings
had to be designed to utilize the micro-
scope, but there was no time during
the hectic war days to redesign the
instrument for industrial operations.
The new industrial microscope, how-
ever, is specially designed and built to
expedite numerous operations where
minute details must be closely ob-
served. Work can easily be performed

under the instrument because the mag-
nified image is seen right side up and
not inverted, while the optical system
with converging objectives, achromati-
cally corrected, clearly shows length,
width, and depth with enhanced per-
spective.

The microscope’s two eyepieces are
also mounted according to the normal
convergence of the eyes for close work,
are adjustable, reducing eyestrain
when the instrument is used for long
periods of time.

The instrument can be used conven-
tionally or bolted to a machine through
a hole provided in the base. It may
also be attached to specially designed
brackets on machines.

ROTARY HAND PUMP

Measures and Dispenses Liquid at
Rate of 10 Gallons Per Minute

BUILT with a meter registering eight
gallons, and equipped with a 9999 gal-
lon totalizer, a new rotary hand pump
is intended for fueling or dispensing
liquids up to 10,000 S.S.U. viscosity.
The unit, manufactured by Bowser,
Inc.,, includes a 40-inch suction pipe
with bung attachment, an eight-inch
oil-resistant discharge hose, and an
aluminum nozzle. The 10-gallon-per-
minute pump also features an alumi-
num rotor, graphite-carbon -~ vanes,
cadmium plated packing nut, and
stainless steel springs.

ASTRONOMICAL OBIJECTIVES

We can ship from stock quality astronomical objectives
with the following features:

1. Superior optical design utilizing a larger air separa-
tion. Color corrected on C and and hand corrected
on spacing to reduce residuals to a minimum. Com-
pletely freed of coma.

2. Glass air surfaces magnesium_ fluoride coated in-
cr ight trar approximately 10 per cent.
3. Quality optical glass precision annealed and held
to one ring test plate match.

4. Cell made to precision tolerances and suitably
coated to prevent stray light reflections. Each cell en-
graved with effective focal length and serial number.

These objectives are supplied as follows:

3” C.A. 45” E.F.L. $ 62.00
4" C.A. 60” E.F.L. $138.00
6” C.A. 90” E.F.L. $484.00

These objectives are sold with cells and rigidly tested
on star diffraction patterns and resolving power before

|

ever prod d
tific work with the following characteristics:

1. Four-element design giving a flat,

cent of

work.

mately 10 per cent.

3. Simple take-down for cleaning.
reflection and outside ground to 112
observation and ease of focusing.

effective focal length only.
Price postpaid, $9.85 each.

being sold.

ORTHOSCOPIC OCULARS

We have in stock for immediate dehvery the best

for astr, and scien-

beautifully
corrected field of 50° covering more than 160 per
the area of the conventional Ramsden for
the same power. This eyepiece is a “must’ for RFT

2. Precision optical elements, magnesium fluoride
coated increasing the light transmission approxi-
4. Precision metal parts black anogized for anti-
5. Clean mechanical design permitting comfortable

These eyepieces are produced in 16mm. and 32mm.

BRANDON SCIENTIFIC DEVELOPMENT, P. 0. Box 85, Malverne, New York

We Guarantee Complete Satisfaction
or Money Refunded.
IMMEDIATE DELIVERY
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The Editors Recommend

that you give

@echnical Books for Christmas

Best Sellers in Science

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

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

MUSICAL ACOUSTICS — By Charles Culver.
Textbook for college students majoring in music,
and essentially physics throughout. Covers all impor-
tant phases of acoustics of music. $3.10

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 proc-
esses, and plastics moldings. $5.10

NORTON’S STAR ATLAS AND TELESCOPIC
HANDBOOK—By Norton and Inglis. New tenth
edition of a standard work, with main charts re-
drawn for epoch of 1950. Standby for amateurs
past the cradle roll. $5.35

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

$2.10

THE SCIENTISTS SPEAK — Edited by Warren
Weaver. A review of recent advances in all of
the sciences and a wide-ranging discussion of the
meaning of science in the modern world. This book
brings together the 79 ‘‘science talks”” by 81
distinguished scientists which were broadcast at
the intermission of the New York Philharmonic
Symphony Sunday afternoon concerts in the 1945-46
and 1946-47 seasons. $3.85

RADIANT HEATING — By T. Napier Adlam.
Complete information for engineers, architects, and
contractors on design, installation, and control of
hot water, steam, warm air, and electric radiant
heating systems. $6.10

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

$2.85
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

and Technology

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

HEAT PUMPS — By Sporn, Ambrose, and
Baumeister. Presents the basic facts on the design,
operation, installation, and maintenance of heat
pumps for either heating or cooling in domestic and
industrial applications. $3.85

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

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

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

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

THE HOME FREEZER HANDBOOK-——By Gerald
J. Stout. Detailed instructions for building and
operating home freezers, large and small, that are
low in first cost and economical to run. Section on
preparation of foods for freezing. $4.10

INDUCTION HEATING __ By Osborn, Brace,
Johnson, Cable, and Eagan. Principles and theory,
practical applications of motor-generator and high-
frequency induction heating, circuits and fre-
quency generation, and comparisons of heat-treating
methods. $3.10

AN OIL BURNER HANDBOOK—By L. J. Whelan.
How oil burners work, how to get the greatest
efficiency from them, how to conserve fuel, and
what to do about troubles, are all told here in
simple, understandable language—for home owners
or technicians. $2.50

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

postage on each

book, except as noted. All prices subject to change without

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

For Sale by:

December, 1947

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

I enclose $........ for which please forward at once the following books:
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Name

Address .......... .

Write us for information on books of any subject. We
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— CURRENT
BULLETIN
BRIEFS —

Conducted by K. M. CANAVAN

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

TeNITE. This revised edition contains
32 pages and 100 illustrations of
cellulose ester thermoplastics. In addi-
tion to describing what Tenite is, how
it is made, and for what kinds of ap-
plications it is suited, this booklet also
enumerates its physical properties and
then lists them in tabular summary
form. Tennessee Eastman Corporation,
Kingsport, Tennessee—Gratis.

ComPRESSED AIR HanNDBoOK is a 400-

page reference on applications, in-
stallation, operation, and maintenance
of compressing equipment and air-pow-
ered tools of all types. Much new and
original data have been added to defini-
tions, test standards, and basic tables
and formulas formerly published as
“Trade Standards.” Compressed Air and
Gas Institute, 90 West Street, New York,
New York.—$3.00 in the United States,
$3.50 elsewhere.

Des1GNs FOR HELICOPTERS, by I. B. Lasko-

witz, ML.E., is a 24-page booklet con-
taining specifications and patent draw-
ings giving details of three different de-
signs for helicopters with manual and
automatic blade pitch angle changing
means. Also included are six outline
drawings showing the application of the
principles set forth in specifications and
patent drawings. I. B. Laskowitz, 284
Eastern Parkway, Brooklyn 25, New
York.—$2.00.

How To SeLEct Binocurars. For those

looking for guidance in selecting
proper binoculars for type and excel-
lence, this 24-page well-illustrated
booklet gives a layman’s version of the
fundamental principles of optics as they
are related to binoculars. Essential re-
quiregments in specific types of binocu-
lars (for theater, general daylight
sports, magnified night vision, and so
on) are related to magnification, field
of view, brilliance of image, and quality
of image. Sard Binoculars, Kollsman
Instrument Division of Square D Com-
pany, Elmhurst, New York—25 cents.

THE OBSERVER’S HANDBOOK FOR 1948 con-

tains data on the planets and other
astronomical phenomena, month by
month; also lists of double and multiple
stars, variables, four star maps, an
ephemeris of the Sun, and miscellaneous
astronomical data. Most amateur as-
tronomers obtain this booklet each
year. Royal Astronomical Society of
Canada, Three Willcocks Street, Toron-
to, Ontario, Canada.—25 cents.

ManvAL oF UNDERPASSES AND SERVICE

TuNNELs. Describing and illustrating
shapes and sizes of openings, this 24-
page manual shows how underground
passageways for people, livestock, mer-
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THAT HAS
ENDURED WITH

A SECR
FOR THE
OF LIFE

WHENCE came the knowledge that

built the Pyratmds” Where did
the first builders in the Nile Valley acqu1re
their astounding wisdom that started man
on his upward climb? Did their knowledge
come from a race now submerged beneath
the sea? From what concealed source came
the wisdom that produced such characters
as Amenhotep IV, Leonardo da Vinci, Isaac
Newton, and a host of others?

Today it is known that they discovered
and used certain Secret Methods for the
development of their inner power of mind.
They truly learned to master life. This
secret art of living has been preserved and
handed down throughout the ages and to-
day is extended to those who dare use its
profound principles to meet and solve the
problems of life in these complex times.

This Sealed Book — FREE

The Rosicrucians (not a religious organi-
zation) have prepared an unusual book,
which will be sent free to sincere inquirers,
in which the method of receiving these
principles and natural laws is explained.
Write today for your copy of this
sealed book. Possibly it will be the
first step whereby you can accom-
plish many of your secret ambitions
- and the building of personal
achievements. Address your in-

quiry to: Scribe T, Vv, H.

The ROSICRUCIANS
(AMORC)

San Jose, California

For Scientific and Technical
Books
Try our Book Department
SCIENTIFIC AMERICAN
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chandise, and utility lines can be effi-
cient and economical. Suggestions are
given on floors, drainage, lighting,
brackets, and end treatment. Armco
Drainage and Metal Products, Inc.,
Middletown, Ohio.—Gratis. Request
this manual on your business letter-
head.

GREAT IpEA. This is a single sheet show-

ing the advantages of self-adhesive
labels. It is one of a series of illustrated
sheets which are available for produc-
tion, for carrying instructions, or the
electrical industry. Awery Adhesive
Label Corporation, 36 West Union
Street, Pasadena 1, California.—Gratis.

How TO0 SoLvE COMMUNICATION PRrOB-

LEMS is an eight-page booklet de-
scribing some available types of inter-
communication installations, stressing
their time-saving applications. Also
mentioned are voice-paging and indus-
trial music systems. Executone, Inc.,
415 Lexington Avenue, New York 17,
New York.—Gratis.

FIFTEEN BUILDING MAINTENANCE PROB-

LEMs. Of interest and value to plant
owners, engineers, and maintenance
men, this folder points out solutions to
such problems as leaky roofs, worn
flashings and gutters, rough concrete
and wood floors, concrete dust, spalled
walls, and loose pointing. Stonhard
Company, 403 North Broad Street,
Philadelphia 8, Pennsylvania.—Gratis.

REMPE ENGINEERING DATA BoOOK. Pre-

pared for design engineers, this 34-
page booklet contains the fundamentals
of pipe and fin coil calculations. And in
addition to design and reference sec-
tions, the booklet also covers such sub-
jects as inspecting, testing, and finish-
ing of coils, calculations of heating and
cooling coils, methods of computing fin
coil surfaces, application of coils to par-
ticular types of heating and cooling
units, and properties of saturated steam.
Rempe Company, 340 North Sacra-
mento Boulevard, Chicago 12, Illinois.

—$1.50.

CORROSION-RESISTANT MATERIALS AND

EQUIPMENT is a 16-page booklet pre-
pared to aid in the selection of proper
or suitable corrosion-resistant materials
or equipment and to point out how they
are used for combating corrosion. Re-
quest Bulletin K. United States Stone-
ware Company, Attention: Mr. R. W.
Grace, Akron 9, Ohio.—Gratis.

METRICATOR AIR GAGE. In 12 pages this

bulletin outlines the simplicity and
characteristics of this air gage. Illustra-
tions and sectional views show how the
method of gaging can be used in in-
spection. Federal Products Corporation,
1144 Eddy Street, Providence, Rhode
Island.—Gratis.

THE IoNoTRON. Giving design specifica-

tions, installation data, and per-
formance reports, this booklet shows
how the Ionotron static -electricity
eliminator is applied to printing presses
in all printing processes. United States
Radium Corporation, 535 Pearl Street,
New York 7, New York.—Gratis.
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BARGAIN CATALOG

FRE

25,000 books of all pub-
lishers listed in our
53rd Annual Bargain Catalog of 320 pages. Old-time
favorites—latest ‘‘best ‘sellers.” Reference, Fiction,
Juvenile, History, Scientific, etc. Supplying schools,
colleges, libraries and thousands of individual cus-
tomers. Send postcard today for our new 1948 cat-
alog, ‘“‘Bargains in oks.

THE BOOK SUPPLY CO., Dept. 197
564-566 West Monroe St., Chicago 6, Illinois

THE BINARY SLIDE RULE

eq| 20 Inch
stralght slide Rule in
precision. Has C,

A, K, Log, LLI1, LLZ,

Gives Trig. Functions
from 0 to 90 degrees
and reads to 1 Minute.
The Engine - divided
Scales are on Wwhite
enameled metal. Per-
manently accurate. Dia.
814”. Large figures and
graduatwns eliminate
eyestrain. - Exceptional value and utility. Price,
with Case and Instructions, $7.25. Circulars free.
Your money back if you are not entirely satisfied.

Gilson Slide Rule Co., Box 993, Stuart, Fla.
Slide Rule Makers since 1915.

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.

INVENTORS

Learn how to protect your invention. The
U. S. Patent Office advises the inventor, un-
less he is familiar with such matters, to
engage a competent registered patent at-
torney or agent to represent him. We main-
tain a staff of registered patent attorneys
ready to serve you in the handling of your
patent matters.

Special booklet ‘“Patent Guide for the In-
ventor’”’ containing detailed information con-
cerning patent protection and procedure
with “Record of Invention” form will be
forwarded upon request—without obligation.

CLARENCE A. O’BRIEN
& HARVEY JACOBSON

Registered Patent Attorneys
75K District National Bldg., Washington 5,D.C.
Please send me copy of ‘‘Patent Guide for the Inven-
tor’’ and also “Record of Invention’ form. This
request does not obligate me.

Name.
Address.
City.

State.

279



MECHANICS - HOME STUDY

Step up_your own skill with facts & figures of your trade.
Audels Mechanics Guides contain Practical Inside Trade
Information in handy form. Fully illustrated. Easy to
Understand. Highly Endorsed. Check book you want for
7 days' Free Examination. Send no Money. Nothing to
pasy po%tman. CCarpentry $6 « JAuto $4e [ Oil Br\;x;llJ:Il;s g}i
OShee ] e!
OPlumbing $6 ¢ OMasonry $6 ¢ (O Painting $2 e DRadio$4
OElectricity $4« (IMathematics $2 ¢ ©Steam Engineers $4
OMachinist $4 ¢ OBlueprint $2 e JDiesel$2 e 0 Drawing $2.
It satisfied you pay only $1 a month until price is paid.
AUDEL, Publishers, 49 W. 23 St., New York 10, N. Y.

Metal $1 ¢ OWelding $1 o [JRefrig

Krag rear sight ...................... $1.00 each
Shotgun_nipples

ARMY AUCTION BARGAINS

Cart. belt, double row, cal 60 <
Mauser Model '98 book .... 45 ¢
Flint pistol barrel. 97 used a5«
Revolver holster, black, cal. 38 . 45«
Angular bayonets, 45/70 . 90 ¢
Antique oil cup ..... 25 ¢«
Enfield butt swivels 40 ¢
10 assorted flints ... 95

Prices do not include postage

Articles shown in special circular for 3¢ stamp.
1945 catalog, 308 pages, over 2,000 illustra-
tions of guns, pistols, sabers, helmets, medals.
buttons, etc., mailed in U. S. for one dollar.

FRANCIS BANNERMAN SONS

501 Broadway New York 12, N. Y.

Ifan INVENTOR

BELIEVES HE HAS AN INVENTION

a search of the most pertinent prior U. S.
Patents should be made and a report ob-

tained relative to its patentability. Write
for further particulars as to patent protec-

tion and procedure and ‘Invention Record’”
form at once. No obligation.

McMORROW, BERMAN & DAVIDSON

Repistered Patent Attorneys
1755 Victor Building Washington 1, D. C.

Radolek is buying headquarters for
Radio-Electronic repair and replace-
ment needs. Large stocks, complete
selections, lowest prices. Send for
FREE Radolek Buying Guide.
Radolek Co., Dept. D-127

601 W. Randolph St., Chicago 6, Il

FREE RADIO BUYING GUIDE

STUDY AT HOME for Personal
Success and LARGER EARN-
INGS. 39 years expert instruc-
tion—over 108,000 students en-
rolled. LL.B. Degree awarded.
All text material furnished. Easy
payment plan. .. Approved.
Send for FREE BOOK—*“Law

and Executive Guidance.”

AMERICAN EXTENSION SCHOOL OF LAW
Dept. 84-SA, 646 N. Michigan Ave., Chicage 11, IIl.

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 on 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.
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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 avail-
able books, including prices. When inquiring about books, please be spe-
cific; remember that we can be of the greatest help orly 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 remittances are to be made in U. S. funds. Prices given are subject to

change without notice.

ADVENTURES IN MAN'S
FIRST PLASTIC

By Nelson S. Knaggs

HIS BOOK is an adventure book, but it

is a great deal more than that. It in-
cludes, with the adventures of the
author and others seeking natural
waxes, a huge amount of information
regarding these important industrial
raw materials. Waxes gathered from
the remote corners of the world serve
industry and mankind in many diverse
ways, and the whole picture of their
origins, collection, history, and appli-
cations form the subject matter of this
fascinating book. Whether you are in-
terested in romance, in industry, or in
both, this book has much of interest
and value for you. (329 pages, 6 by 9
inches, illustrated.)—$6.85 postpaid.—
D.H.K.

YOUR HOME AND HOW TO
BUILD IT YOURSELF

By Wayne C. Leckey

PERHAPS only a genius without a sub-
stantial mechanical background could
learn all about the construction of a
home from a single book; nevertheless
this comprehensive volume will go a
long way toward instilling funda-
mentals in the beginner’s mind, or as-
sisting the advanced amateur carpenter
in carrying out a project of such mag-
nitude. Most of the story is told in ex-
cellent drawings and equally good
photographs, and the subject is cov-
ered from preliminary layout through
excavation and masonry work to fram-
ing, sheathing, plumbing, electrical wir-
ing, and all of the thousands and one
details which go into house construc-
tion. (9 by 11 inches, permanent plas-
tics binding, paper covers.)—$3.10 post-
paid.—A.P.P.

FOOTNOTES ON NATURE
By John Kieran

THOSE who like to endure all sorts
of weather in order to enjoy the
birds, the plants, the insects, and other
wild life will find this book thrillingly
informative. Those who do not like
such things will find themselves won-
dering how a brilliant mind like John
Kieran could become so insipid. And
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those who have the temperament for
this sort of hobby but never have tried
it will find John Kieran plunging them
head first into a life time of enjoy-
ment. John Kieran, as almost every-
body knows, is a past master at using
words to make scenes come alive, and
the wood engravings by Nora S. Un-
win are excellent. (279 pages, 8l by
5% inches, 17 illustrations.)—$3.10
postpaid.—E.L.C.

SCIENCE IN PROGRESS—
FIFTH SERIES

Edited by George A. Baitsell

s WITH the previous books of this

series, the present one contains re-
cent lectures by outstanding scientists,
bringing their particular specialties
up to date. The lectures were origi-
nally prepared for the Sigma Xi Na-
tional Lectureships. The present vol-
ume contains 11 chapters, each by a
different scientist and on a different
subject. These include: Jewett on the
future of scientific research; Macel-
wane on geophysics; Kerst on the beta-
tron and high energy radiations; Taylor
on catalysis; Michaelis on oxidation
and respiration; Beadle on genes; Rous
on cancer; Stakman on plant diseases;
Speidel on cell metabolism; and Evans
on anterior pituitary hormones. An
important scientific work possessing
interest for the well-informed layman.
(353 pages, 6 by 9 inches, illustrated.)
—$5.10 postpaid.—D.H.K.

SOILLESS GROWTH
OF PLANTS

By Carleton Ellis and M. W. Swaney

Second Edition Revised and
Enlarged by Tom Eastwood

THE FACT that vegetables and flowers
can be grown in tanks of chemicals
and without the use of soil has stimu-
lated many imaginations. But the gen-
eral impression has been that such
farming is a hobby only, liable to
weird results in the hands of the ama-
teur, and of commercial interest only
in barren lands where ordinary farm-
ing is not feasible. This book corrects
all that. It shows that soilless farming
(hydroponics) can be commercially
profitable right in the richest of farm-
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ing districts. It is a second edition,
amplified to add information not found
in the first. It contains page after page
of scientific analysis, case history, dis-
cussion of further lines of research,
suggestion for commercial develop-
ment. This is, then, a “know how” book
for the reader who intends to make
money out of soilless farming. (283
pages, 9%4 by 6% inches, about 150 il-
lustrations and tables.) —$4.85 postpaid.
—E.L.C.

HOW TO MAKE FRIENDS
WITH LABOR

By Dr. Herbert S. Minot and
Louis Zasloff

ur forth as a guide to executives,

this multigraphed paper-covered
book focuses attemtion on the cardinal
principles of effective labor-manage-
ment relations. It covers underlying
causes of labor problems, how to deal
effectively with organized and unorgan-
ized labor, bargaining strategy, pre-
vention of trouble at the source, public
relations, labor relation laws, and so
on. (86 pages, 8 by 11 inches, unillus-
trated.) —$2.60 postpaid.—A.P.P.

RAW MATERIALS FROM
THE SEA

By E. F. Armstrong and L. M. Miall

ONCEIVING the oceans to be a mine

of some 300 million cubic miles of
sea water, each weighing 4000 million
tons and containing 166 million tons
of dissolved salts, this little book fur-
ther conceives them to be sources of
all the elements in greater or less pro-
portions, even including radium at a
rate of about 5 grams per cubic mile.
All of these potential values of the
oceans are surveyed and the several
important industries utilizing sea water
as raw materials are described in some
detail: salt, bromine, magnesium (met-
al and compounds), iodine, potash, and
the freshening of salt water. An inter-
esting and useful reference book. (196
pages, 5% by 834 inches, illustrated.)
—$3.85 postpaid.—D.H.K.

LUMBER—Manufacture,
Conditioning, Grading,
Distribution, and Use

By Nelson C. Brown

NEW significance is being attached to-
day te lumber and lumber products.
Housing problems alone account for
much of this, and wood is finding new
uses in many fields of technology. Here
is a complete analysis of manufacturing

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

The Editor

SCIENTIFIC AMERICAN

procedures for converting logs into
lumber, including a discussion of
equipment, sawing methods, power re-
quirements, and the use of by-products.
Conditioning of lumber is explained in
theory and practice
ing process. Stress is placed upon the
outstanding need for efficient and eco-
nomical methods in all stages of lumber

production, from the standing tree to :
the end uses. Obvious purpose of this ;

, as is also the grad-

volume is to deal thoroughly with the |

opportunities available to the lumber
industry and to point up the advan-
tages that can be had through the ap-
plication of technological advances. (344
pages, 6 by 9 inches, well illustrated
with photographs and drawings.)—
$4.35 postpaid.—A.P.P.

PHOTOGRAPHIC GIANTS
OF PALOMAR

By J. S. Fassero and R. W. Porter

Boox of 20 full-page drawings of the
200-inch telescope reproduced from
Porter’s 30- by 40-inch originals in
pencil, showing the big telescope and
details of its parts such as the ob-
server’s coop, the 36- by 51-inch ellipti-
cal coudé mirror and its crane, detail
of the oil pads, R.A. drive and com-
putor, big aluminizing bell jar; also the
48-inch Schmidt telescope, and a close-
up of Porter with a Schmidt. Eight
full-page astronomical photographs are
included since this book is for dis-
tribution to the general public at the
new observatory. Detailed explanations
face each illustration and all the illus-
trations are on coated paper, full-page,
suitable for framing. (60 pages, 8%
by 11 inches.) —$1.60 postpaid.—A.G.I.

HENRICI'S MOLDS, YEASTS
AND ACTINOMYCETES

Second Edition, by C. E. Skinner,
C. W. Emmons, and H. M. Tsuchiya

H1s second edition of the late Prof.

Henrici’s “Handbook for Students of
Bacteriology” continues and brings up
to date the subject matter of the origi-
nal edition in as nearly the manner of
the original author as has been possible
for others following after. The present
book is addressed to students not in
the narrow sense of those pursuing
their studies in classrooms but rather
in the sense of all those who still seek
to learn. This volume is a standard work
in its field and is the principal and
constant reference work of those in-
terested in the broad classes of or-
ganisms embraced within molds, yeasts,
and actinomyecetes. (409 pages, 6 by 9%,
inches, illustrated.)—$5.10 postpaid.—
D.H.K.

FABRIC STRUCTURE
By John H. Strong

EADERS connected with textile indus-
tries, also amateur weavers of some
experience will find this a valuable
store of professional information on
weaving fancy goods. Its author is an
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by BRUSH

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

i/ou have a workshop—at home
n business—you need this new
Warner Electroplaﬁer At the stroke
of an electrified brush, you can
electroplate models and projects—

cets, tools, fixtures, silverware, etc.

with_a durable, sparkling coat of

metal . . . Gold, Silver,

Nickel Copperor Cadmmm Method
is easy, simple, qui Everything
furnished—e lpment complete,
ready for use. By doing a bit of work
Jor others, your machine can pay for
diself within a week. So make your
shop complete by getting a Warner
Electroplater right away. Send to-
day for FREE SAMPLE and _illus-
trated literature. ACT AT ONCE!
® HOME SHOPS WARNER ELECTRIC CO., DEPT. P-71
® SALVAGE PARTS 1512 Jarvis Avenue, Chicago 26, Iit.

FREE Details & Sample!

H HAINEI ELECTRIC CD., 1512 Jarvis Ave., Chicago 26,Dept. -7I|
1 Gentlemen Send Free Sample and Details to:

|
1 Name 1
: Address— % :
1
[ J

. MUDLL MAKERS
® MAINTENANCE
e HOBBY SHOPS

Zone.

I City. State.

KEEP ALL MACHINES UNDER COUNTROL

WITH VEEDER-ROOT

COUNTING
DEVICES

HARTFORD 2,
CONN.

VEEDER ROOT INC.

THE HENRY SYSTEM
Of Finger Print
Classification
and
Identification

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

“THE FINGER PRINT
INSTRUCTOR”

In this 182-page book, written by a
noted finger print expert who was
for many vyears 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.IL.

$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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NPATENTSP!
==IH!§§NMMEH 1

.SNOWE €O.|

REGISTERED PATENT ATTORNEYS

WRITE FOR INFORMATION TO

430 3NOW BUILDING, WASHINGTON 1, 0. €.

in your school, museum,
science club, home. . . with the

%% Planetarium

@ Projects all stars down to
the fourth magnitude on any
wall or ceiling

@ Adjustable to any date at
virtually any spot on earth

o Compact, portable unit —
3 ft. high — 25 Ibs.

o Electric drive operates on
110 Volt A. C.

o Study aids supplied

$5°0 F.0.8 Wenonah, N.J.

WRITE FOR FOLDER 4

SCIENCE ASSOCIATES

401 N. BROAD ST., PHILADELPHIA 8, PA.

ALNICO FIELD MOTOR
This is
perhaps the
WORLD’S
+ SMALLEST
MOTOR

§3.50

1" x 14" x 2* made for 27 Volts DC
runs on 4 Flashlight batteries
REVERSIELE
DRIVE it as & generator!

BLAN, 64-L Dey Street, New York 7, N. Y.

DUZ-IT-ALL

Petial Yotk Sheye

2 TooLs IN 1

| wotkshop for P hops.
The complete m"‘:el::men. radie ".Pm:h ‘(gpﬂl' shops.
for hobbyists. ORI olers, ‘;".:,,u.evie- e
shops, 9e189=h Ol " experimental 10 hears, forms
model menufactul’ * Punches, 3he ov;d rods
& immediate delivery: rivets, ‘,b".l'mh i
i LU .

& Weight & POU surfaces Fy ::.,..;ufnl Christmos
* AW working * dod ond son:

gift for >
EY — FILL IN AND RETUR

heat-weated:

SEND NO MON

'IIIIIIIIIIIIII-IIII‘
Handi-Products Co.
136 Ashland Ave., Buffalo, N. Y., Depr. S.A.-1

Scnd parcel post C.O.D. onc “Dugz-it-all” Mctal
Work Shop at $11.95.

Name.
Address.
Charges paid if cash accompanics order
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English weaver of 50 years’ experience
who lectures, teaches, and writes. The
totally uniformed tyro at the textile
arts probably would find this book a
bit mystifying. (241 pages, 5% by 8%
inches, 411 illustrations.) —$6.10 post-
paid.—A.G.I.

WIND-TUNNEL TESTING
By Alan Pope

EVEN before the Wright Brothers, the
wind tunnel played an important
part in airplane development, and in
aeronautical education. Today the tun-
nel is as indispensable as ever. Profes-
sor Pope has made good use of the vast
amount of knowledge now available.
He has described the wind tunnel and
its auxiliary equipment clearly and
completely, and presented its design
accurately and skilfully. The chapter
on Testing Procedure will help every-
one who has to use the tunnel, whether
student or advanced research worker.
It is invaluable to have wind tunnel
wall corrections and practical rules for
extrapolations to full scale within the
covers of one book. With a clearly
written and well-illustrated book, Pro-
fessor Pope will earn the gratitude of
many types of readers. (319 pages,
5% x 8% inches, illustrated.)—$5.10
postpaid.—A.K.

| AMERICAN OIL

| OPERATIONS ABROAD

By Leonard M. Fanning

WITH a total investment in foreign
countries of nearly two and one-
half billion dollars, American oil in-
terests abroad are here described com-
prehensively as to their importance
and magnitude. The text traces the
fascinating diplomatic and operational
history back of these huge investments
and draws a clear picture of the way
in which. American companies have
been of substantial material aid to
whole communities in foreign lands.
It will serve as a valuable reference
source against which to view the daily
news of events in foreign oil fields.
(270 pages, 6 by 8 inches, 96 pages of
photographic illustrations.)—$5.10 post-
paid—A.P.P.

ONE TWO THREE . . . INFINITY
By George Gamow

THIS is another “fun with figures”
book, and a very good one. Differing
from the usual course, the author has
chosen to present highly complex (to
the average layman) mathematics first
and then go on to what is understand-
able, simple, and fascinating. Thus the
reader who is habituated to picking up
scraps of entertaining information
from the first halves of chapters and
skipping the complex explanations in
the last halves will need to reverse
his reading procedure and study the
last halves only. In fact, the further
the text progresses the simpler and
more interesting it becomes. (340 pages,
8% by 6 inches, illustrated.)—$4.85
postpaid.—E.L.C.
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SMALL TELESCOPE

Is a Deceptive
Little Giant

FU’LLY portable, either by shoulder or
car, the neat little four-inch reflect-
ing telescope shown in the illustration
was made by an amateur who had
already made and used one ten inches
in diameter. He found that, for its size,
the smaller one actually paid better
satisfaction dividends than the big one.
Such an instrument can be made com-
plete for as little as $10 though $15 is
perhaps more nearly average.

A widespread belief that a four-inch
telescope is too small to reveal much
of the heavens vanishes on investigat-
ing the serious astronomical observing
of a dozen decades, done by amateur
astronomers, some with even smaller
instruments. Standard books like Mc-
Kready’s “A Beginners’ Star-Book”
contain long lists of sights for several
sizes of telescopes, even three- and
two-inch. The -much-talked-of huge

A very good little one

telescopes are not used visually but
photographically. When they want to
take a visual peep at Mars or other ob-
jects astronomers deliberately choose
smaller telescopes. For this there are
sound reasons not easily explained in
short space.

A talking point for moderately small
telescopes like the one shown, versus
larger ones, is the same as for small
versus big dogs. A four-foot dog is
eight times as bulky and hungry as a
two-foot dog but he isn’t twice as good
a dog. Benton A. Wheeler, Little Rock,
Arkansas, who made this telescope
found his ten-inch instrument too bulky
for his apartment. The smaller one
which resulted is as well equipped as
a big one—has axes in two directions to
point and control it. Such a telescope,
dissected into two or three main parts,
will easily fit into a car without crowd-
ing out a mother-in-law. Not dissected,
it may (repeat may) do even this.
Numerous other amateur telescope
making and using addicts have added
special purpose telescopes to their col-
lection.

SCIENTIFIC AMERICAN



Telescoptics

A Monthly Department for the Amateur Telescope Maker
Conducted by ALBERT G. INGALLS

Editor of fhe Sclenhﬁc American books ““Amateur Telescope Making’’
““Amateur Telescope Making—Advanced’’

ORTABILITY is a relative term. Many

articles described as waistcoat or
“vest-pocket” size are that, especially
if the vest pocket is an overcoat pocket,
but still they feel so bulky that after
the novelty has worn off the acquisi-
tion you find yourself leaving them
home till some other day.

Horace E. Dall, 166 Stockingstone
Road, Luton, Bedfordshire, England,
has spent much time seeking such true
lightness and portability—actual, not
mere assertive portability—in vest-
pocket telescopes that you will really
carry them daily without a frown.
He has built four such telescopes, de-

Figure 1: Dall and his ves-poeket
folding telescope. Magnification 30

scriptions of which follow. Of the four,
two were successes and two were par-
tial failures, a score that runs about
average for TN optical projects. There
is almost as much value in describing
failures as successes, so these will not
be omitted.

The first is a so-called spherical sec-
ondary “Cassegrainian” (actually the
Dall-Kirkham telescope) of 3v4” aper-
ture, a little gem of fine craftsmanship.
Figures 1, 2, 3, 4.

“This outfit,” Dall writes, “was made

VERTEX RADIUS r3 8"

STREMCTH Fon

b, W EIGHT _gmruoo 5ToP T

17 oA
‘|’ MEAN ConE 107
VARIES Flomn F7-5 b rls!

3154 tpRlMﬁQY An CLLIPSOID of ECCENTRICITY +

Figure 2: As taken from a chamois bag

to carry about with me on rambles,
mainly for terrestrial views but it will
resolve stars down to Dawes’ limit with
a high-power eyepiece. The entire out-
fit goes into my waistcoat pocket with-
out jutting out more than a fountain
pen. It weighs eight ounces including a
half-ounce portable stand (Figure 1)
with tempered steel woodscrew end for
quick attachment to the nearest gate
post, window frame, or what you like.

“The power is X35 to X80, being con-
tinuously variable (pancratic) by pull-
ing out the eyepiece an inch or so.
Other eyepieces may be used to give
changes of power but each one gives
the same range, about 2:1. The eye-
piece is of the comfort type—large eye
lens and eye point 34” clear of the lens.

“No instrumental scattered light is
visible even near the sun.

“The light grasp is decidedly better
than that of a 3” refractor and the tele-

Figure 3:

—h—-|5?4.':-—-
J-'_‘ 33"{%-! of Sthr-rd Surface
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= {  Fees = ESTING DIRGRANA
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! ,;{;‘[’;r.",“ - FOR PRIMARY,
/ Tech N POl FoNL PINHOLE (LLUMINATED
/ el ':J Vim SMALL QoD AT
DAL SIGHT | | 2" NEAR FOCUS, KMFEL
TYPE AcHEo e i1 . M- SRR 1 AT REmeTE FOLUS
EVEPrECE | | | of REVERSE SYSTEM
Fe 73" | I ;_._,.45_.4' |F PREFERRED,
{Lemc RELIEF | | “
oo it ) |..._ VARIABLE VARIABLE " 20 SPHERICAL SECONDARY
A4Q° FigLd MEAN 32T A 7 5 448 —— + i
[ R+717
. "
|..¢ —— LR £ HE S 969 - — -

Figure 4: Optical data for 3'a” Cassegrainian. No
other data or instructions for building are available
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ROSS' BUYS

STEAM ENGINE
Minjature Steam En-
gine completely as-
sembled ready for
steam. Strongly made
of bronze, brass and
iron. A  practical
working model that
performs and oper-
ates like a real steam
engine. Made to exact scale. Educational, instructive,
entertaining and decorative. For students, experi-
menters, display. Can be employed as aerating pump
for tropical fish tank. Many other uses. Specifi-
cations: Bore 9/16”; Stroke 11/16”; length of
base 6”; height 3”; weight 2 pounds. Finished in
red enamel with brass trim. With 15 Ibs. pressure
engine delivers almost 14 H.P. Price $17.50

STEAM BOILER
Miniature real power
Steam Boiler of
bronze  end
plates silver
soldered to
brass tubing.
Tested to
withstand
300 1bs.
pressure.
Safe!  En-
closed in
sheet  iron
housing. Uses
one or two -
‘“Sterno’’cans
for heat.

e

8”x8”x3 14"

Dimensions Weight 4
pounds. Fittings include safety \ahe, pressure
gauge, throttle; connecting steam pipe of copper
with oil vent; wrenches. Natural rolled iron, bronze,
brass and enamel finish. One pint water will run 2
hours, giving steady volume of steam at 15 lbs.
pressure. Price $22.50

PRISM
BINOCULARS
8x25

The finest glass obtainable
today. Sharp, clear, bril-
liant image. Ideal for all
year round day and night
use. Satin black finish in
leather case with safety
straps.
$48.40 all taxes paid.
Postpaid.

MICROSCOPES

Used. Guaranteed in excellent opti-
cal and mechanical condition. Ready
fo use. Standard size Bausch & Lomb,
Spencer, Leitz, ete.:

2 Objectives, 2 Oculars, powers 60x,
100x, 270x and 450x @ $65.00 net.
Above plus oil-immersion lens giving
added 600x and 1000x and also
including Abbe condenser @ $125.00
net. Express Collect.

VARIABLE
DENSITY FILTER
Genuine Polaroid variable

density  device. 78"

2-7%
diameter. Complete new
stock.

Postpaid $2.35

PRISMS T sy
Water - white

crown glass of
excellent quality.
Government  in-
spected and ac-
cepted. No chips
or roughs. 45-

|
90-45 degrees in L=
mounts. b
Sizes:

%” x %" (23mm) @ 75¢

184” x 1-3/16” @ $1.50
Back silvered unmounted, size:

4” (102mm) x 1%” (38mm) @ $3.00

Include Postage — Remit with Order

Send 20¢ for Up-to-minute Catalog

HARRY ROSS

MICROSCOPES
Scientific and Laboratory Apparatus
70 West Broadway, New York 7, N. Y.
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ENSES 500000 OF IHIR
I. g s wome o Lot3 Co)
for “BARGAIN" Mist. =

AVAILABLE @Y%

U. S. ARMY and NAVY SURPLUS

HOBBYIST LENS SET
Magnifiers, reducing lenses, positives, nega-
tives, etc. 10 piece lens set .............. $1.00

ACHROMATIC TELESCOPE OBJECTIVE 3”
(76m/m) dia., 15”7 (38lm/m) F.L. Magnesium-
fluoride coated and cemented. Mounted in alumi-
num cell. O.D. 335”. Postpaid ea. $20.00
5 ALUMINIZED MIRROR—First surface alumi-
4 nized mirror. Polished to 14 wave length of fiat-
* ness. Packed in individual wooden boxes. Every
/mirror in sealed government inspected box.
% Mfgd. by Bausch & Lomb. Highest astronomical 3
]qua]ity. Size 21%” x 3”7 x 1%” thick. Postpaid $3.00
25 POWER TANK ARTILLERY TELESCOPE ;
,(M-Vl) Brand New. Coated optics. Completelv'
s assembled. Value $345.00 ea. $29.50 »
JWIDE ANGLE EYEPIECE — All coated optics,
L mounted in focussing cell. 2” clear aperture,
112”7 PF.L. 3 Achro lenses. Value $125.00 Per-
{ fect. ea. $9.50 »
OPTICAL LENS BENCH, a necessity for design-
ing your own telescopes or optical 1nstruments.!
;Complete bench with four lens holders.
¢ Postpaid $8.50
*« MOUNTED KELLNER EYEPIECE E.F.L., 11%”=
/O.D. of brass mount 1 17/32”, clear aperture of/
% field lens 15”7, eye lens 13/16”. Postpaid $2.653%
4 POWER PANORAMIC TELESCOPE completely,
% assembled, slightly used optically perfect. For 2
the experimenter contains Eyepiece, Amici Roof
Prism, Achromatic objective lens, Dove Prisms, =
silvered Right Angle Prism. Postpaid $10.00,
= ACHROMATIC OBJECTIVE. Perfect. Coated and 3
cemented 44m/m Dia. 71%” F.L.
Unmounted ea. $2.50 Mounted ea. $3.50

PP NPT NPT PTNPPE P NPT NPT NP
B e

T

—

BARGAIN

Original Cost $150.00—Qur Price $7.50

3X ARMY TELESCOPE

All Coated Lenses —— Brand New
These superb telescopes were made by the finest
optical houses in America. Length 2214 inches.

P R R T L ot e S T

Contains 6 coated lenses, five of them achromats.
/The high resolving power of the lenses will bring
s out great detail. 36° Field of View. 3X. Eyepiece

R T P R Rt T P e WL T W

{ Lens Dia. 29m/m E.F.L. 134”. Fixed focus. Ob-
3 jective 25m/m Dia. Also reticle and three de-
{ tachable colored filters............Postpaid $7.50
: &
-

g ACHROMATIC LENSES, cemented
{12 mm Dia. gg mm %If, . ea. $1.gg
314 mm Dia. mm F.L. coate ea. 7
fls mm Dia. 102 mm F.L. ea. 125
;23 mm Dia. 162 mm F.L. coated ea. 125
% 23 mm Dia. 184 mm F.L. coated ea. 1.35
;25 mm Dia. 122 mm F.L. coated ea  1.25
% 26 mm Dia. 104 mm F.L. coated ea. 1.25
j29 mm Dia. 54 mm F.L. coated ea 1.25
+29 mm Dia. 76 mm F.L. coated ea. 1.25
/31 mm Dia. 124 mm F.L. coated ea. 1.50
+ 31 mm Dia. 172 mm F.L. coated ea. 1.25
)32 mm Dia. 132 mm F.L. ea. 1.50
%34 mm Dia. 65 mm F.L. coated ea. 1.50
{38 mm Dia. 130 mm F.L. 150
i38 mm Dia. 240 mm F.L. 2.50

52 mm Dia. 224 mm F.L. 3.25
%58 mm Dia. 215 mm F.L. 4.50
{ PENTA PRISM 19m/m Face.......... 1.00
}PENTA PRISM 40m/m Face.......... 5.00
{90° AMICI PRISM 21m/m Face...... 2.00
)RIGHT ANGLE PRISM 23m/m Face.... 1.25
% RIGHT ANGLE PRISM 38m/m Face 1.75
) RIGHT ANGLE PRISM 47m/m Face 3.00
J SRS P it e S

23m/m Dia LA .50

% DOVE PRISM 49m/m long............ .75
4 DOVE PRISM 75m/m long.. ........ . 150
=115° AMICI PRISM 10m/m Face...... ea. 1.25
!GIANT RIGHT ANGLE PRISM 41m/m X
J 57m/m Face (flint glass)........ ..ea.  3.00
_GIQNT PORRO PRISM (grooved) 41m/m
- 856600060 0000000800600006 ea. 3.25
g Send 3 cent stamp for ‘“‘BARGAIN" List
/ A. JAEGERS
{ 123-26A Rockaway Blvd.
i ]

'<~-SO. OZONE PARK 20, N. Y.r~o~!
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scope will do all that a 34" is capable
of. Figuring was carried to the limit
and definition is excellent.

“The mirror is supported without
strain or shake, and three flush ad-

Figure 5: 1V2-0z. pocket refractor

justing screws with spring follow-up
make adjustment easy and it stays put.
The airtight covers for the two mirrors
are a part of the framework and don’t
have to be put back on after use.

“The main ingredients of the mount-
ing are duralumin and aluminum
but some steel and brass parts are in-
cluded where construction and strength
demand.

“The spherical secondary Cassegrain-
ian is merely a means of saving figuring
time without any improvement in per-
formance but if the spherical secondary
Cassegrainian is combined with the
intermediate erecting system (Figure
4) adopted on my 151" telescope de-
scribed in Scientific American, May
1939, and for all my Cassegrainians
since 1931, there is combined with sim-
plification a very important improve-
ment in general performance and an
erect image.

“This outfit is many times lighter
than anything that has been made,
of comparable performance. A fair
amount of work was involved, of more
than usual precision. Next letter, I'll
send a photograph.”

All this was written by Dall just be-
fore World War II broke out, and the
promised photographs were delayed for

Figure 6: Hip-pocket Gregorian

the duration. Reminded recently of the
photographs Dall writes, “The vest-
pocket 3%"” has been a great source of
pleasure and has been carried and used
on all holiday journeys since 1939.
The Devon and Cornish coasts were
our chief holiday centers during the
war and I carried this 374", watching
convoys sailing up and down the Chan-
nel. Once, in 1941, during an air raid
alert, a Czech refugee saw me using it
and fetched a policeman who arrived
with a screech of car brakes. For-
tunately for me, regulations were not
so tight in 1941 as they became later
and pocket spy glasses were permis-
sible, and I escaped the clutches of the
law and did not lose my telescope.”

In 1940, the war young, Dall made
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ASTRONOMICAL
& SUPPLIES
Telescopes Kits Drives
Mounts Eye Pieces Tripods
Castings Finders Figuring
Tubes Achromats Pancronizing

MIRRORS MADE TO ORDER
*kk Quality our MOTTO k k%
PROFESSIONAL SERVICE AVAILABLE

Price list and pamphlet on request
ASTRO TELESCOPE COMPANY
P. O. Box 1365 — Glendale 5, Calif.

Display Room — Erb & Gray

854 S. Figueroa St.—Los Angeles, Calif.

8 POWER NAVY TELESCOPE

Mark II, Model 16, 60 MM clear aper-
ture Objective, Field 4°30, Exit Pupil 24",
Eye distance 1”5 linear field at range of
5000 yds. in 394 yds. cross line reticule,
23” long. Objective cover.

Postpaid

ACHROMATIC TELESCOPE OBJECTIVE
Super quality main objective from the
13Y; ft. $25,000 MI Height Finder,
clear aperture 62 mm, focal length 470
mm, (18.5”) beautifully mounted in a
314" long tube.

Postpaid

PRISM FROM T8 DUAL PERISCOPE

Extra high quality 15%” R A Prism
cemented to one half of the hypotenuse
side of a large prism 3" x 54” in
bronze. frame, coated perfect, brand new,
overseas packed.

Postpaid .. $5.95 ea. — 2 for $10.00

A. COTTONE & COMPANY

336-340 Canal St. New York 13, N. Y.

BUBBLE SEXTANT A-10
$10.00

Used by army Air Forces.
Quantity,

TELESCOPE M-70

mited

$10.00

Brand New.
Complete With 3 Color Filters.

4 Power Coated Lenses.

ASSOCIATED SURPLUS
COMPANY

10838 VENTURA BOULEVARD
NORTH HOLLYWOOD CALIFORNIA
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The New Improved Mark 218
22 POWER

TELESCOPE

40 MM Dia. Achgo-
oy matie objective
W, lenses, fluoride
% hard coated for

TELESCOPE

with leather
carrying case 4
i

E brighter, clearer
522-50 General " images
Observation °
Anideallongrange
gluss where high mag- Money back
nification is desired. guarantee
iza bigh pa tmmediate delivery
We pay the
postage
trasted ol bardened alemiaim with *
:'u?l'?‘lirgne 'ﬁ'..s.i F&'ﬁ"“"mnaz‘r \ Ad'{!;:'o“d""
(illustrated?

v er of the needle-sharp hurd-canted lenses s4 75

thie precisio trument brings out the
raoons of Jupiter. rings of Saturn. hundreds of mountains and val.
l6ys on the moon. phues of Venus, etc.. in alear-cut relief. High-
ing_ex; Price. mcludms case, only
ER FROM

\ T By
& R T AT YOO R LOEA DEAL BT OR OF

BROWNSCOPE CO.
Dept. 12K, 24 West 45th St., New York 19, N. Y.

Catalog of big value in binoculars,
microscopes, telescopes, free on request

Thompson’s
MAKING YOUR OWN
TELESCOPE

CHAPTER HEADINGS ARE: Story of the
Telescope; Materials and Equlpment Mirror
Grinding; The Pitch Lap; Polishing—Test-
ing—Correcting; The Paraboloid; The Diag-
onal; Tube Parts—Alignment—The Finder;
Eyepieces and Related Problems; The Mount-
ing; Aluminizing and Cleaning; Setting Cir-
cles—Equatorial Adjustment; Optical Prin-
ciples—Atmosphere—Magnitudes; A Second
Telescope. APPENDICES: Secondary Re-
flections; Making an Optical Flat; Bibliog-
raphy.
211 pages—104 illustrations—3$3.50

SKY PUBLISHING CORPORATION
Harvard College Observatory, Cambridge 38, Mass.

EYE PIECE
BARGAINS

EYE PIECE—KELLNER’S, brand new,
E.F.L. 27mm. (1-1/16 inch). Coated op-
tics. Focusing mount with plus & minus
4 diopter scale. Clear aperture eye lens
19/32 inch. 14 inch O.D. across threads
at objective end. This is a beautiful job
you will be proud of in both appearance
and performance.

Stock # 24 ...ttt $6.50 ea.
ACHROMATIC ERECTING LENS
SYSTEM, six elements, coated and
mounted in 114 inch dia. by 134 inch
long aluminum mount. This is a really
high grade erector made by the same com-
pany and for the same instrument as our
#100 A&B objectives.

Stock # 101 ................ $5.00 ea.

EYE PIECE E.F.L. one inch, removable
reticle, coated lenses, field lens is an
achromat, 1-1/16” dia. threaded mount.
Clear aperture eye lens 15/16 inches. This
eye piece was made for M-12 panoramic
telescope.

Stock # 20 ciiiiiiiiiiiiaan $3.75 ea.

EYE PIECE—Large, from aircraft sight-
ing station. In 27§ inch dia. threaded
aluminum mount with locking ring. E.F.L.

approx. 2 inches. Coated optics, clear
aperture eye lens over 134 inches.

Stock # 22 ..., $5.00 ea.
Lenses only for above.

Stock # 22-B ................ $3.00 set

Please use Stock No. when ovdering.

F. W. Ballantyne

P. O. Box 382
Point Pleasant, New York
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two more portable telescopes for
watching aerial dogfights. One (Figure
5) consisted of a 13/16” two-lens achro-
matic objective, a four-lens erector
giving flat, wide field, and a four-lens,
long eye relief eyepiece—the whole a
small but carefully designed piece of

Figure T: Optics of the early effort

optics. The eyepiece plus erector alone
serve also as an X30 compound micro-
scope. Total weight, 115 ounces. This
telescope is so successful that Dall
carries it at all times. It is high grade
optics not to be confused with low-cost
pocket telescopes of not very dissimilar
external appearance. The general pub-
lic would not pay what such a telescope
as this is worth.

The remaining two telescopes that
were not complete successes are even
more interesting. They came near being
successes and their description may
challenge others to try to leap the same
hurdles. Descripton also offers free ex-
perience to others who plan similar
designs, the wise being able to as-
similate others’ experience and profit
by it, the not wise having to re-manu-
facture their own from scratch.

Figures 6 and 7 show a 134"
Gregorian 2%” in length, %20, made in
1928. “Disadvantages,” Dall states,
were: “Although good objective lens,
secondary spectrum was very evident
at %20 owing to short focus (about 5”).
Figuring done well but telescope highly
critical to squaring on. Difficult to hold
steady owing to shortness. Field only
32°. Close eye point and small hole.”

Other details: 14” achromatic objec-
tive; hyperboloidal 34” primary; %"
Tolles eyepiece V4” diameter; ellipsoidal

Figure 8: Greg for specs, 6/10 oz.

secondary 1/3 diameter of objective
lens cemented to the latter; screw focus;
erect image. In Figure 7, drawn by
Dall, F.4, F14, F.8 refer to foci these
many apertures distant. Partly related
observations: It is believed that some
American amateurs have worked on re-
flecting binoculars. Porter tried it as
mentioned last month. Wm. Buchele,
former amateur, Toledo—20” reflector
described this department 1939, Oc-
tober, 7500 roof prisms in amateur roof
prism program in war time, now Mod-
ern Optical Co.,—applied, 1943, for
patent granted last December (U. S.
Pat. 2,413,286) on a Schmidt binocular
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WAR SURPLUS
BARGAINS

BUBBLE SEXTANT — TYPE A-10

These Army Air
Forces Bubble Sex-
tants cost the Govt.
about $125.00 each.
A real bargain at
our price of $12.50!
Included with Bubble
Sextant shipment is
wooden Carrying
Case, 5 spare waxed
paper discs, flashlight
with rheostat for
night use (uses ordi-
nary flashlight cells—
not furnished) aux.
2-power Galilean
Telescope, Allen
wrench, 1 spare marking point. Waitime used, but
where necessary completely repaired, collimated and
put in good working order. If not satisfied that
Sextant is exactly as represented, return within 10
days and money will be refunded. Full directions
for use accompany each shipment.
Stock # 924-S ........ ..l $12.50 Postpaid
Same SEXTANT as above, but new and with
Automatic Electric Averagmg Device and Illumi-
nated Averaging Disc for night-time use. Govt. cost
$217. We have checked Bubble and collimation and
guarardee perfect working order.
Stock # 933-S .....iiiiiiiiiiiiiiiann $22.50 Postpaid

ASSEMBLE YOUR OWN BINOCULARS
Complete Optics! Complete Metal Parts!

Save More Than V2 Regular Cost

GOVT’'S 7 x 50 BI-
NOCULARS. Here's
an unusual opportu-
nity to secure a fine
set of Binoculars at a
substantial saving of
money. Offered here
are complete sets of
Optics  and Metal
Parts” for the Govt's.
M-16 7 x 50 Binocu-
lars. These compon-
ents are new and all
ready ‘for assembly.
We supply full in-
structions. Limit — 1
set of Metal Parts
and 1 set of Optics
to a customer.

METAL PARTS—Set includes all Metal Parts —com-
pletely finished—for assembly of 7 x 50 Binoculars.
No machining required. Bodies have been factory
hinged and covered. A sturdy Binocular Carrying
Case is optional with each set of Metal Parts.
Stock # 842-S ...........c.iiiii.nnn 39.40 Postpaid
plus $4.80 for Case — Total $44.20.

OPTICS—Set includes all Lenses and Prisms you need
for assembling 7 x 50 Binoculars. These Optics are
in excellent condition—perfect or near perfect—and
have new low reflection coating.
Stock # 5102-S..... T x 50 Optxcs ..$25.00 Postpaid

NOTICE! Add 20%
prices if you order
Binocular Metal Parts.

ARMY’S 6 x 30 BINOCULARS

COMPLETE OPTICS & METAL PARTS — Model
M-13A1, Waterproof Model, 6 x 30 Binoculars. Every-
thing you need—ready for assembly. When finished
will look like a regular factory job costing $102 to
$120. The Optics are new, in perfect or near-perfect
condition. Have new low reflection coating. Metal
parts are new and perfect, all completely finished.
No machining required. Bodies factory hinged and
covered. Complete assembly instructions included.
Stock # 830-S ...............0c..... $40.00 Postpaid
plus $8.00 tax — Total $48.00.

CONDENSING LENSES — Seconds, but suitable for
Enlargers and Spotlights.

Stock # 1061-S ..61%” dia., 9” F.L. ..$2.50 Postpaid
Stock # 1082-S..41%” dia., 51%” F.L. ...70¢ Postpaid
We Have a Limited Quantity of andensing Lenses
—seconds—ranging from 41%” to 8'%” in dia. with
various focal lengths. Send for Free Bulletin tltled
“MISCELLANEOUS CONDENSING LENSES—S”’

Federal Excise Tax to above
both Binocular Optics and

$15.00 BUYS A $500.00 TELESCOPE WITH
BIG 3" OBJECTIVE

3 power instrument, brand new, with plastic Optics
and fixed focus. 23” long. Wt. 31 lbs. Wide field of

view.

Stock # 929-S ............ $15.00 f.o.b. Chicago, Ill.
(Shipping Wt. about 70 Ibs.)

WE HAVE LITERALLY MILLIONS OF WAR SUR-

PLUS LENSES AND PRISMS FOR SALE AT BAR-

GAIN PRICES. WRITE FOR CATALOG “S’ =—

SENT FREE.

Order by Stock No. =

EDMUND SALVAGE CO.

P. O. AUDUBON, NEW JERSEY
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ALUMINIZING
SURFACE HARDENED COATINGS

Get The Best

6" -— $2.50 14” —= $14.00
8” — 3.50 16” = 18.00
10” — 5.00 18” == 21.00
12%5” — 8.0 0" — 24.00

24" — $30.00
LEROY M. E. CLAUSING

5507-5509 Lincoln Ave. Chicago 25, IIl.

TELESCOPE ™ peareeme

Quality materials of the RIGHT kind.
6” Kit:—Glass, abrasives, pitch rouge and
instructions $6.00
HOBBYGRAFS—INFORMATION —INSPECTION )

Hobbygraf 15-Diagonals and Supports . . . 38¢
We offer you the benefit of our 26 years ef
experience at this hobby. Free price list.
John M. Pierce, 11 Harvard St., Springfield, Vt.

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.

“REFLECTING TELESCOPE KITS
OUR SPECIALTY

PARABOLIC PYREX MIRRORS made to Order,
correctly figured, polished, and parabolized. Precise
workmanship guaranteed. Prices on request.
WE DO POLISHING, PARABOLIZING, AND
ALUMINIZING
Send for FREE ILLUSTRATED CATALOGUE

M. CHALFIN,K OPTICAL COMPANY
G. P. 0. Box 207, New York, N. Y.

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.

A

"~ ™
N 8
AT

...... $4.00 Pyres kit. $5.50

...... 5.50 Pyrex kit, 7.50

10.00 Pyrex kit, 11.50

it...... 15.00 Pyrex kit, 22.00

12”7 Kit...... 21.00 Pyrex kit, 35.00

PRISMS 15/16” $2.50, 1%a* $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.

6 ittt [ $2.50

B 5 000000000000000000000000000 $3.50

10" i ittt $5.00
Equatorial Mountings (Ball-Bearing) ...... $87.50

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

THE PRECISION OPTICAL CO.
1001 East 163rd Street, N. Y. 59, N. Y.
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but in most such designs the mirrors
are too hard to anchor in collimation.

The other Dall partial success is the
miniature 1%,", X 12, 6/10-ounce Greg-
orian shown in Figures 8, 9, 10. This was
designed for attachment to the spec-
tacles also shown. To close it the
primary mirror (into which the eye-
piece is fixedly set) is folded down to
right and the secondary mirror to left.

Other details: Eyepiece is an achro-
matic of 0.90” f.l1., 0.57” diameter. Little

“handle” seen projecting apparently
F-_ -_h-h“'““—‘\f;?:”

i

&) = I_Frdd__d:-\}q_\

Figure 9: Optics of specs Gregorian

downward projects actually to right
and is a lever of the second class for
focusing; it causes the respective halves
of the telescope to move apart or to-
gether on two rod sliders.

Troubles: “But I couldn’t get a proper
cutting out of sky flooding,” Dall writes,
“with the system of quick hitching on
to my ‘specs’ that I had in view. (When
the photographs were taken I hadn’t
yet designed hitching-on clip.) The
Ramsden disk, at 15” diameter, would,
I first thought, just about fill my day-
light pupil and eliminate the necessity

Figure 10: Specs Greg folded up

for a sky-flood stop. In practice it was
too difficult to get the eye sufficiently
well located coaxial and coincident
with the Ramsden disk.”

Score: Two bull’s eyes and two on
the target.

GEAR TRAIN for telescope drives, sup-
plied by E. B. McCartney, 1205 W.
Minnehaha Parkway,
Minn,, is a simple one. It is: 1 r.p.m. of
Telechron motor drive shaft with 8
tooth pinion on it; 52 teeth in gear on
end of worm; 221 teeth in worm gear
around polar axis. (Make worm gear
on lathe with tap. Using 10-pitch,
sharp V-thread tap, gear will be about

| 7" diameter.)

Gear reduction is then 1/65 x 1/221
= 1/1436.5, and polar axis will turn
once in 1436.5 minutes.

To detect pits in fine grinding, Mc-
Cartney allows the gunk to dry, then
wipes .off with the hand. The remain-
ing white spots are pits.

RUSTING of cast-iron grinding tools
may be inhibited by using water
mixed with Oakite, 10 teaspoonfuls per
gallon. Says Dr. G. Dallas Hanna, San
Francisco.
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RAMSDEN EYEPIECES
14"-3%"-15"-1" E.F.L. standard 1%” O.D.
each $5.10 — immediate, delivery
EQUATORIAL MOUNTINGS
Combination Eyepiece and
Prism Holder

Mirror cells with ring for tube
Prisms highest quality

Price List Folder on request.

C. C. YOUNG

25 Richard Road East Hartford 8, Conn.

TELESCOPES & ACCESSORIES

Send for descriptive literature on
our line of telescopes and accesso-
ries. These instruments, designed and
built by Robert Mogey, are of the

finest in quality and workmanship.

JANAN INSTRUMENT CO.

76 INTERHAVEN AVE., PLAINFIELD, N. J.

When you write to advertisers
@ The Editor will appreciate it if you
will mention that

you

aw SCIENTIFIC
tin A M ERI1CAN

Minneapolis 9, !

Make Your Own

TELESCOPE

. XTENSIVE, 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)
$5.00 postpaid, domestic; foreign $5.35
A FTER you have made your tt}le-
sope, there will be ether optical
apparatus that you will want to
make. Then the book you will
need is

AMATEUR TELESCOPE
MAKING—ADVANCED

(650 pages, 361 illustrations)
$6.00 postpaid, domestic; foreign $6.35
Ask for detailed infermation on
these two practical beoks 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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PUMP, - hydraulic foot ...
rotary hand
solids-handling

hole

Purcher,
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operation of
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temperature
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STEEL conservation, forms of ...

for control cables 79
Stencil feed, circular ... 38
STILL, continuous turpentine . 28

novel wood 79
Stud-welding of auto fenders ......... 185

SWITCH, enclosed mercury
miniature .
thermal limit .
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TABLE, movable elevating 87
rotary work 134
sheet feed . 224
Tank, parts cleaning 83
Tapping turnbuckles ... 174
Television, future of 7
Templates, plastics lay 271

TESTER, handy neon ..
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for jet alloys 7
Textiles, stainproof 38
Thermometer, molten steel . 65
Thermoplastic polyblend 179
Time study, consumer .. 2
Timer, spot welding ... 229
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drill-lathe combination 36

four-in-one bench ... 86
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pneumatic tire .

soldering .......

three-in-one fence ...
Tractor, low-cost 59
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Viscosity meter 171
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Washers, nylon faucet ... 267
Watch timer, electronic . 77
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Ovut of some cold figures,

came a story

to warm America's heart

OT LONG AGO, the Secretary of the United States
Treasury studied a figure-covered sheet of paper.

The figures revealed a steady, powerful upswing in the sale
of U. S. Savings Bonds, and an equally steady decrease in
Bond Redemptions.

But to the Secretary, they revealed a good deal more than
that, and Mr. Snyder spoke his mind:

“If you give them the facts,” he said, “you can always
depend on the common sense and long-range judg-
ment of the American people.

“The last few months have given us heart-warming proof
of that.

“After the Victory Loan, sales of U. S. Savings Bonds
went down—redemptions went up. And that was only
natural and human.

It was natural and human—but it was also dangerous.
For suppose this trend had continued. Suppose that, in
this period of reconversion, some 80 million Americans
had decided not only to stop saving, but to spend the
$40 billion which they had already put aside in Series E,
F & G Savings Bonds. The picture which ¢hat conjures
up is not a pretty one!

“But the trend did NOT continue.

“Early last fall, the magazines of this country—nearly a
thousand of them, acting together —started an adver-
tising campaign on Bonds. This, added to the continu=
ing support of other media and advertisers, gave the
American people the facts . . . told them why it was
important to buy and hold U. S. Savings Bonds.

“The figures on this sheet tell how the American people
responded—and mighty good reading it makes.

“Once more, it has been clearly proved that when you
give Americans the facts, you can then ask them for ac-
tion—and yow’ll get it!”

What do the figures show?
On Mr. Snyder’s sheet were some very interesting figures.

They showed that sales of Savings Bonds went from
$494 million in last September to $519 million in October
and kept climbing steadily until, in January of this year,
they reached a new postwar high: In January, 1947,
Americans put nearly a billion dollars in Savings Bonds.
And that trend 1_s continuing.

In the same way, redemptions have been going just as
steadily downward. Here, too, the trend continues.

Moreover, there has been, since the first of the year, an
increase not only in the volume of Bonds bought through
Payroll Savings, but in the number of buyers.

How about YOU? The figures show that millions of Ameri-
cans have realized this fact: there is no safer, surer way on
earth to get the things you want than by buying U. S. Savings
Bonds regularly.

They are the safest investment in the world. They pay you
$4 for every $3 at the end of 10 years. And you can buy them
automatically, almost painlessly today, through either of two
plans:

If you are eligible for the Payroll Plan, for your own sake
and your family’s sake, get on it . . . and watch your savings
mount up.

If you are not eligible for the Payroll Plan, but have a check-
ing account, see your banker and get him to tell you about the
new Bond-a-Month Plan.

Either of them will set you on the road to financial security,
and the happiness that comes with it.

Save the easy, automatic way—=with U. S. Savings Bonds

Contributed by this magazine in co-operation with the Magazine publishers of America
as a public service.




if gasoline came on spools...

all the information you’d like to have about ingredients could bz
printed and pasted right on the spool. However, gasoline can’t be
labeled that way. So oil companies everywhere put “Ethyl”
trade-marks on their pumps, to show you at a glance that their
best gasoline contains “Ethyl” antiknock fluid. This important
ingredient, which is made by the Ethyl Corporation, is mixed
with gasoline to step up power and performance. Motorists who
want to get the best out of their cars—new or old—look for the
familiar yellow-and-black “Ethyl” emblem on the pump. Ethyl
Corporation, New York.

look for the *EKTHY L’ trade-mark

Helping America’'s Progressive Petroleum Industry Make Better Gasoline





