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PROTECT YOUR BRAND

OE OUTSTANDING interest and importance to all pro-
ducers of goods which are or may be protected by
trade mark registration is the new Lanham Act.
This latest Federal Trade Mark Act was signed by
the President last year and becomes effective on
July 5, 1947.

The Lanham Act will, in general, coordinate the
presently scattered federal provisions relative to
trade marks. In bringing our trade mark statutes
up to date, it will gear protection of brand names
and other marks to modern business needs and will
reduce immeasurably the possibility of unfair com-
petition. By providing that registrations may be-
come incontestable after five years of continuous
use, the Act will remove much of the uncertainty
which exists under present conditions.

Because of the broad scope of the Lanham Act, it
is impossible to do more than make this mention of

some of its desirable features here. However, an-

analysis of the Act and of its effect on business
has been prepared in booklet form by Sylvester J.
Liddy, Esq., of the New York Bar. We are happy to
be able to offer gratis copies of this pamphlet as
a service to interested readers. Simply request a
copy of Mr. Liddy’s analysis of the Lanham Act on
your business letterhead, and it will be sent by re-
turn mail.

MORE HUMAN ENGINEERING

JUST after our note, “Man’s Humanity to Man,”
this page, May 1947, appeared, Eugene Holman,
president of Standard Oil Company (N.J.) held forth
on the same general subject. So pertinent is Mr. Hol-
man’s statement, and so indicative is it of a definite
trend in industrial-worker relations, that we quote it
to some extent:

“A considerable part of our future planning,” said
Mr. Holman, referring to his own organization, “will
have to be centered in the field of human relations.
Thrift plans, annuity benefits, and insurance are en-
joyed by a very great majority of our workers. We
regard these things as definite obligations to the
employees, and we shall continue to meet them. But
security alone is not enough. Beyond that we must
work to increase the opportunities for the growth
and advancement of the individual throughout the
industry.”

Here indeed is recognition on the part of one of
the biggest of big businesses that mere material re-
ward is not sufficient for even the lowliest of work-
ers. Incentive payments, as we have dwelt upon
before, are highly desirable in the industrial scheme
of things. They produce results. But they do not
produce—alone and by themselves—all the results
that can be had from employer-employee co-opera-
tion. The boss must realize that the worker—every
last one—is a human being. He must come to the
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By A. P. Peck

realization that unless employees are happy and
contented, their mutual profit will not be at the
optimum. And it must be realized by all that this
optimum cannot be attained when that “mutual profit”
is thought of only in terms of dollars and cents.

When incentives in business comprehensively en-
compass higher wages in return for greater output,
plus an opportunity for the human ego of each worker
to expand and blossom, then—and then only—will
man’s humanity to man yield its greatest fruit in
this complicated civilization of ours. “Do unto others
...” and the rest of the Golden Rule looms larger on
the industrial horizon than ever before. Those men
in key industrial positions who realize the impli-
cations of it are those who will profit most—mate-
rially and otherwise.

CONSUMER TIME STUDIES

PRODUCERS of consumer goods may well take a page
from the book of Proctor Electric Company, manufac-
turers of automatic electrical appliances and par-
ticularly of the so-called Never-Lift iron, billed as
a boon to the housewife who does her own ironing.
Through a series of time and motion studies, Proctor
has evolved a system for home ironing which reduces
fatigue to a minimum and at the same time speeds up
what must be an onerous if necessary household
chore. These studies show the housewife a “scien-
tific” way to get through this job with the fewest
motions and with the least possible consumption of
time. If more manufacturers of household appliances
and the like would take the trouble to inaugurate
similar studies, and thus be able to show definitely
how users could benefit by the advantages offered by
their products, everyone’s path would be made a bit
smoother. And we don’t mean the smoothness at-
tained by removing the dust from cigarette tobacco!

UP IN THE AIR AGAIN

IF THERE ever was an industry with its ups and
downs, it is the aviation industry as it is today. No
matter how you look at it, the aircraft industry is still
in the luxury class. The only possible purchasers
of large transport planes—with a few and unimpor-
tant exceptions—are the airlines. The possible pur-
chasers of private planes are the general public.

Let’s look at these two markets separately. First,
the airlines. According to the president of United
Airlines, present plans for the airlines in the United
States can account for the purchase-of new planes to
the number of only 1200 units during the next five
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years. Two hundred and forty units a year are not
going to keep our large-aircraft production possi-
bilities in business unless the Government manages
to codrdinate its military requirements with those of
the privately owned airlines . . . or vice-versa. If
this can be done, so much the better for all con-
cerned; if it cannot, look for trouble on the transport-
plane production line.

The other aspect of the airplane situation concerns
private planes—personal planes, if you will. For a
number of years this market has been touted as the
saviour of the aircraft industry. Now, at the time
of writing, it appears that the bottom is dropping out
of this section. Where second-hand light planes sold
a few months ago for at least as much as the list
price of a new plane, they are now a drug on the
market. Already, of the bakers’ dozen of light plane
manufacturers, at least three have quit, with the
probability that more of them will go out of busi-
ness in the near future. The reason: too many
people have been sold on the idea that private light
planes are going to follow in the path of the auto-
mobile—at least one in every garage. But prices have
remained high; maintenance is a problem; and, air-
ports are too far from home.

Private flying, of course, will always be with us.
But to what extent it will replace the horse and
buggy—and even the automobile!—is still one of the
headaches of the private airplane industry.

WILL WE HAVE LIGHT CARS?

UNFORTUNATELY for the development of the light
car in the United States, much of the public thinking
has been concerned with “keeping up with the
Joneses.” On the other hand, in England, where mo-
torists for many years have been more mileage-
conscious, the light car has progressed rapidly. Just
over a year ago, General Motors announced plans for
a light Chevrolet; not long after, Ford followed suit.
Now, both companies have apparently shelved their
plans for trying these markets, feeling it “inoppor-
tune” to divert materials and man-power to the pro-
duction of light cars whiéh  will produce high
mileage per gallon of gasoline. Such moves leave
Crosley alone in a market which can well be devel-
oped to a leading position in the low-priced car mar-
ket if it is followed up by intelligent application of
technological know-how - to immediate production
problems.

ON A PHOTOGRAPHIC NEGATIVE

OF INCREASING importance on the industrial horizon
is the versatile tool that is offered in the shape of
photography in all its phases. The photographic nega-
tive can “stop” motion, speed up motion, reveal the
ultra-small, reduce the super-colossal, compact filing
space to an irreducible minimum, record the vision
of the probing eye of the X-ray, tame the spectro-
graph, replace the repetitive labors of the layout man,
and do a thousand and one other jobs in industry,
limited only by the ingenuity of man.

To capture the spirit of photography as it applies
to industry, this issue presents the first of a series
of articles on what Eastman pleases to call “funtional
photography.” But whatever the name—we call it
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“industrial photography”—the results are the same:
a recording medium of high accuracy and infinite
possibilities. If our articles stimulate thinking along
industrial photographic lines, they will have served
their purpose. Readers are invited to contribute new
thoughts, new methods, new ideas.

More on this later: A high-speed X-ray motion
picture technique kas been developed to study the
interior of the body in motion. Dwell for a moment
on the translation of this process into a method of
finding out what happens during lost-wax casting,
flame-pressure welding, plastics and metal extrusion
—during a thousand and one other industrial proc-
esses that today are followed empirically. Truly the
X-ray, coupled with the motion-picture film, offers a
means of recording research progress which cannot
be surpassed; it has equal possibilities on the pro-
duction line.

NYLONS FROM THE FARM

ELSEWHERE in this issue is announcement of the
possibilities of production of nylon for hosiery from
farm wastes, natural gas, and so on. One of the ques-
tions that is going to result from this report, without
doubt, is: How many pairs of stockings can be made
from a bushel of corncobs? The answer is: None.
What the chemist actually does is to produce from
corncobs just one of the chemicals which go into
nylon. Other chemicals are equally important. So is
plant investment. Thus, while it may be said that a
bushel of corncobs can yield enough hexamethylene
diamine to go into about 40 pairs of nylon stockings, it
must be remembered that this bushel of corncobs
represents millions of dollars of plant investment,
the technical knowledge and skill of hundreds of
highly trained research and development men, and
the work of thousands of others in a great variety of
jobs. Back of the announcement of nylon from corn-
cobs lie 12 years of study and a million dollars or
more spent on research, plant plans, and expansion
of existing industrial facilities.

STRAWS IN THE WIND

WIDE use of plywood is booming prices, but if qual-
ity of this composite wood, as well as of other forest
products, is not maintained, the wood industry is
bound to suffer in the long run. .. Rubber from the
Orient is coming back in huge quantities; synthetic
rubber production is sky-high; we need our syn-
thetic rubber plant for national protection; we must
walk lightly and carry a big stick (that was another
Roosevelt) to make sure that we don’t come out on
the wrong end of the deal. . . As predicted in this
column, farm machinery manufacturers—Interna-
tional Harvester in particular—are invading the
“small farm” machine field with equipment which is
still running, production-wise, far behind demand:
Among the devices being offered agriculturists are
labor-saving post-hole diggers and beet and potato
harvesters. . . Producers of equipment for floodlight-
ing are riding a wave created by the sports-loving
section of our citizenry; recreational facilities rang-
ing from baseball to archery and from rifle shooting
to swimming and tennis and horseshoe pitching are
absorbing millions of dollars worth of floodlights.
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50 Years Ago in . . .

(Condensed from Issues of July, 1897)

PNEUMATIC MAIL SERVICE — “Some thirty years ago the late
Alfred E. Beach, of the Scientific American, exhibited in this
city a working plan for the carriage of mail matter rapidly
from branch stations to a central office by means of pneu-
matic tubes. He also experimented successfully on the idea
of conveying loose letters in a smooth tube by a strong cur-
rent of air, regarding it as an improvement over the old plan
of having separate cars. The idea is in practical use today
in the many mail chutes found in tall buildings, where grav-
ity supplants air as a propelling force. Now, a generation
after, a similar system is to be carried out in this city, per-
mission having been granted by the Legislature to the United
States postal authorities to lay pneumatic tubes in our
streets.”

LABORATORY WORK — “At the present day the systematic
study and advancement of any physical or natural science,
including the medical sciences, requires trained workers
who can give their time to the work, suitably constructed
workrooms, and equipment with all the instruments and ap-
pliances required for special work, a supply of the material
to be studied and ready access to more important books
and journals containing special literature of the sciences. All
of these conditions are supplied by a well equipped and
properly organized modern laboratory. Such laboratories
are, with partial exception of the anatomical laboratory, en-
tirely the creation of the present century and for the most
part of the last fifty years. They have completely revolu-
tionized during the past half century the material conditions
under which scientific work was prosecuted.”

PHOTOGRAPHING RAIL DEFLECTIONS — “An arrangement for
enabling the deflections of rails, bridges, etc., under moving
loads, to be photographically recorded consists of a camera,
of which the plate holder is fitted to slide across the back
by clockwork, so that a series of successive images may be
taken upon one and the same plate at uniform intervals of
time. The rail or beam to be observed has attached to it a
brilliantly polished bead, which is photographed as a point
of light, and the successive images of this point show the
deflections. A second lens causes the images of a stationary
point to be photographed upon the same plate in a line just
below, thus furnishing a base line for comparison.”

UNDERGROUND— “The latest addition to the system of under-
ground railways in London will probably rank as the most
important of all these lines before it has been very long in
operation. . . The road will be about sixty-five feet below
street level, and will be carried in two separate and parallel
tunnels—a similar plan to that adopted in the Southwark
underground railway in the same city. Each station will be
served by two elevators and two stairways. The new under-
taking will have especial interest for this country, from the
fact that the electrical equipment of the road itself and of
the extensive system of elevators by which it will be served
will be furnished by American firms.”

WINTON CAR — “After the recent unsuccessful motor car-
riage competition in England, it is satisfactory to note that
several firms in the United States are now really in a posi-
tion to make and deliver motor carriages. For a long time
it was impossible to buy a motor carriage at any price, but,
happily, this day has now passed. The horseless carriage
which we illustrate is made by the Winton Motor Carriage
Company, of Cleveland, Ohio. On September 1, 1896, Mr.
Winton, the president and master mechanic of the company,
completed his first motor carriage. It has been in constant
use since that time in all kinds of weather and over all sorts
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of roads. . . The motor and driving mechanism, bestowed in
the body of the vehicle, are self-lubricating. The ten horse-
power motor of the hydrocarbon type is almost noiseless,
odorless, and free from vibration. The fuel is gasoline, seven
gallons being carried on the carriage.”

KITE BALLOON— “The usual form of balloon adopted by all
the leading armies of today is the pear-shaped, captive bal-
loon, connected to earth by means of a steel rope. . . A
new form of gas reservoir has, however, been devised by
the German Captain Parseval, which enables its occupants
to use to a full extent and under all gircumstances the ex-
cellent observation opportunities that an ordinary balloon
offers only in a dead calm. The principle on which the new
balloon is built is the well-known action of a kite. Its shape
is that of a cylinder with hemispherical ends.”

100 Years Ago in . . .

(Condensed from Issues of July, 1847)

LONG-DISTANCE TELEGRAPHY —“New Haven was put in
telegraphic communication with Toronto, Upper Canada, re-
cently, and messages were instantly exchanged between the
two cities . . . the entire distance being nine hundred miles!
The experiment was a most successful one, and the distance
was overcome with as much apparent ease and promptness,
as between New Haven and Hartford.”

FEMALE LABOR —“Not far from $5,000,000 are yearly earned
in Massachusetts, by females employed in the various fac-
tories and manufactories of straw hats, &c. About 40,000 fe-
males are thus annually employed.”

PRE-FABRICATED CHURCHES —“A London Church-builder
provides wood and iron churches for transmission to the
colonies. He offers a church with stained glass windows, bell,
&c., capable of seating 800 persons, for 500 guineas. But, if
you cannot afford to buy a church, he will lend you one ‘o
hire.”” :

RAILROAD SPEED — “The first locomotive built by Stephen-
son ran no more than five miles an hour, and it has been
said that this celebrated engineer made the assertion, which
he has since lived to condemn, that 10 miles an hour was a
speed which was scarcely possible to obtain and which never
could be surpassed. . . Last year Mr. Brunell ran his engine
at 60 miles an hour, and on the Western Railroad from Bos-
ton, this same speed has been attained in several instances.”
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The Evye That Never Cloges

You are looking at a thermistor —
a speck of metallic oxide imbedded in
a glass bead hardly larger than a pin-
head and mounted in a vacuum. The
thermistor was developed by Bell Tele-
phone Laboratories to keep an eye on
the amplification in long-distance tele-
phone circuits,

When a thermistor is heated, its
resistance to electric current changes
rapidly. That is its secret. Connected
in the output of repeater amplifiers,
it heats up as power increases, cools
as power decreases. This change in
temperature alters the resistance, in
turn alters the amplification, and so
maintains the desired power level.
Current through the wire at the left
provides a little heat to compensate
for local temperature changes.

Wartime need brought a new use
for this device which can detect tem-
peratute changes of one-millionth of
a degree. Bell Laboratories scientists
produced a thermistor which could
“see” the warmth of a man’s body a
quarter of a mile away.

Thermistors are made by Western
Electric Company, manufacturing
branch of the Bell System. Funda-
mental work on this tiny device still
continues as part of the Laboratories
program to keep giving America the
finest telephone service in the world.

4 oy om m— =)

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON-
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE
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UPWARD

REACHES

SCIENCE

Recent Scientific Developments Have at
Last Opened for Exploration The Vast
Fields of Untapped Resources Which Lie
Skyward. From the Air, From the Strato-
sphere, From Even the Moon and Planets,
Man Will Gain Knowledge Hitherto
Undreamed-Of. Proper Use of This In-
formation Can Give Impetus to a New
Era of Progress and Enlightenment

“ . .. may even learn how to use the moon
and the planets as radio sounding boards”

By
Brigadier General
David Sarnoff

President,

Radio Corporation of America

SCIENCE emerged from the war as a powerful force
that created new instrumentalities and promised
many others for use in peace~time, if man would only
direct his thoughts to peace instead of war, and his
scientific research to higher elevations.

During the war, science reached skyward and a
miraculous invention called radar saved England in
the blitz, guided bombers to their targets, doomed the
U-boat, and aimed the big guns of battleships to fire
with deadly accuracy, even in the dark. Aside from
radar, post-war dictionaries have many new words
that spring from radio and electronics, such as sonar,
shoran, teleran, and the proximity fuse.

At the end of World War 1, it was vividly appar-
ent that scientific research was a vital factor in our
industrial progress. As a result, it grew ten-fold be-
tween 1920 and 1940. Within the past two decades,
in television alone, the radio industry spent more than
$20,000,000 on research. That investment called for
faith, for initiative, and for young men with new ideas.

Unified research on a national scale, costing $2,000,-
000,000, produced the atomic bomb. Scientists them-
selves were amazed at the speed of the development,
having believed it would require 20 years or more to
achieve such results. Their calculations, however, did
not take into account the impact of war which pro-
duces speed, direct action, and concentrated effort.

Peace also can benefit from similar concentration
on certain pressing problems. For example, what
would result from even $100,000,000 wisely spent on
cancer research? If research produced a cure for
cancer, it would save more lives than were lost in
the war.

Research into the unknown is a great adventure.
It should be encouraged if American scientists are to
blaze new trails in life, as the electron microscope
has done in revealing the microscopic world which
surrounds us. From a study of infinitesimal organisms
and elements, from unseen rays and waves which
permeate our bodies, we may find the answer to our
future in the Atomic Age. The tiny, invisible things
of life are only beginning to reveal their importance.
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ELECTRONICS

® LOOKING AHEAD ¢
Improved television systems for industry
where direct human observation is impos-
sible or impractical . . . Wide-area high-
frequency broadcasting by the use of moon
and planets as reflectors . . . Accurate
‘weather forecasting and control as a
valuable tool of industry and agriculture
. . . Radio duplication developed to the
point of a regular radio postal service.

—— == i

=S

The electron is the key to the world of the in-
finitesimal.

We have long associated power with great size, but
we are now beginning to realize that tiny invisible
things, such as the electron and the atom, are the
axes on which our very existence whirls.

RESEARCH A BULWARK — Science today has the
benefits of organized, industrial research affording
inventors every facility, co-operation, and comfort
for work and for study. Without it, World War II
might have been lost. Industrial research conducted
by private enterprise is a bulwark of the United
States; it promotes victory in war and assures prog-
ress in peace. It is a safeguard of civilization.

We who are veterans in radio, as well as those in
other fields of scientific endeavor, are continually
encouraged by the knowledge that there are as many
new frontiers of research today as there were 100 or
1000 years ago. The crossing of one frontier in science
always leads to another. Each discovery, each inven-
tion, spearheads a new and undreamed-of advance.
Through radio and electronics, for example, scien-
tists now believe that some day they may be able to
detour storms, to dissipate clouds and fog, to produce
rain and snow, and thus measurably to control the
weather.

The frontiers of science spread above the earth and
throughout the universe, far into unfathomed space.
Scientists, especially mathematicians, for centuries
have been enchanted by the immensities of time and
space, by gravitation, by the propagation of light,
the theory of relativity, by electromagnetic radiation,
and by radioactivity. But laymen have looked into
the heavens and referred to “the emptiness of space.”
They have described the vacuum tube as a “glass
bottle full of nothing.” Now, thanks to science, we
know that space is not empty, and that a vacuum
tube is far from being filled with “nothing.”

Radio and electronics have given space and the
vacuum tube a new meaning. Scientists are learning
how to snap the switch that will bring them the
sounds and pictures of the universe. They are chal-
lenged by science to keep their eyes on the stars. Both
astronomers and radio scientists now scan the blue
dome of the world. The sun rises and sets with spec-
tacular brilliance, yet it is a drama enacted as quietly
as if performed with an electron tube, which also
merely seems to glow! But within that tube there
may be a voice from Melbourne, news from London,
or music from Paris. Turn on a television cathode-
ray tube, and its face lights up with a picture of the
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Air-borne television camera. “Man will be
able to look around the world by television”

United Nations meeting in New York, or the 80th
Congress opening in Washington, or the Army-Navy
football game in Philadelphia. No longer is the elec-
tron tube full of nothing!

WIDENS MAN’S SENSES — New tools of science
are opening man’s eyes in the realm of the invisible.
But we need not see to be convinced that science is
a vivid reality beyond the range of human sight and
hearing. Science works in no such narrow spectrum.
We perceive evidence of this in new forces which
extend the range of man’s optic and auditory nerves.
By radio, man now can hear even a whisper or the
buzz of a bee across the seas; through the electron
microscope, he peers into the realm of the molecule
and the atom. By television, he sees beyond the
horizon.

While these are inventions that open new vistas
and widen man’s earthly range beyond the micro-
scope and telescope, we have ample proof that these
forces are not confined to the surface of our planet.
This world of ours actually spins in a boundless, in-
exhaustible laboratory. Radio beams flash through
the ozone layer to probe through the dust of inter-
stellar space. The plane that soars to 40,000 feet to
learn the secrets of cosmic rays, or the rockets that
carry automatic recording instruments more than 100
miles into space, are but feeble short-distance efforts
of man to pierce the upper atmosphere.

Planes and rockets are mechanical devices which
meet the resistance of Nature. But radio, radar, and
television, travel on wings more closely allied with
Nature. They will encounter little opposition as they
mingle with meteors, nebulae, and galaxies. Radio,
like sunlight, travels 186,000 miles a second. Indeed,
radio is a relative of light, and the shorter the radio
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Radiophoto equipment. * . . . faster than any
aircraft or even mail-carrying rocket.” Right:
The electron microscope. *“ . . . we may find the
answer to our future in the Atomic Age”

\

waves, the more apparent their kinship becomes.

The radar “peep” that echoed from the moon was
more than a faint signal of hope to radio scientists and
astronomers. To them it was as important as the first
feeble transatlantic signal to Marconi’s ears when he
plucked the letter “S” from the air. That flashes of
three dots in the Morse code told him that world-wide
radio communication was possible. Similarly, the
radar signal from the moon proved that man might
some day reach out to touch the planets; it revived
speculation on interplanetary communication and in-
spired great hope for interstellar scientific explora-
tion. With electronic computers, sensitive photo-
electric cells, and infra-red eyes that see in the dark,
the mystery story of the upper altitudes will become
available for man to read. The telescope with its giant
mirrors is no longer the only exploring eye for dis-
covery above and beyond the earth.

Radio 'and radar have proved that space is not
empty and we know now that it is accessible to man.
He may even learn how to use the moon and the
planets as radio sounding boards and reflectors, to
bounce or relay broadcasts and to mirror television
pictures. The moon is only 240,000 miles, or radio-
wise less than two seconds away. It looks like a good
radio concession! We may find future broadcasters
staking claims for Saturn, for Jupiter, or for Mars
and Venus as well.

YOUTH AS A RESOURCE — Let no youth today de-
plore the lack of opportunities. Look up at the Milky
Way and behold a myriad of challenges. Science
through radio and radar is providing new tools with
which to explore electronics, chemistry, and physics.

New resources are to be found in space which may
be &aptured and brought to earth, to be harnessed
or synthesized for the welfare of mankind.

Just as we have succeeded in releasing atomic
energy from uranium, we must release the energy
from the minds of our youth. In the fertile brains
of American boys and girls are the master keys to
the future. We must stimulate and encourage youth
if this nation is to have health, prosperity, and se-
curity. With its natural interest in science, youth is
one of America’s greatest national resources.

Great industrial laboratories will be built, splen-
didly equipped, and on sites conductive to clear think-

ing; but they will be worthless, no matter how great
the funds behind them, if trained men of research do
not work within their walls. There is no substitute
for brains. Men, not tools, are the lifeblood of re-
search.

The chemistry of the atmosphere with its nitrogen,
carbon, oxygen, hydrogen, the “noble gases,” and
perhaps other yet to be discovered elements or par-
ticles, represents intriguing continents for explora-
tion. We now hear of a new component—the meson
—believed to result from the interaction of the pri-
mary cosmic ray with atoms in the atmosphere. This
so-called meson is estimated to have a mass 200 times
that of the electron. Herein may exist a clue to de-
vising a new source of energy to be harnessed and
controlled by man.

BOUNDARIES IGNORED — Radio now spans the
gaps of the hemispheres, leaps frontiers, ignores
boundaries, and cannot be stopped by any man-
made political “curtain.”’” For radio goes everywhere
—and through word and picture can bring informa-
tion and understanding to all peoples of the world.
Already we are on the threshold of individual radio
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communication. A motorist on the streets of New
York may talk with a friend in Bombay, or with a
relative on a ship somewhere on the Seven Seas. The
day is coming when radio will speak man to man,
and television will place them face to face in New
York, London, or Shanghai. All this is the essence
of “One World.” .

Man will be able to look around the world by tele-
vision with the same facility that he now listens
around the world by radio. Historic events will no
longer encircle the earth only as sound. They will be
seen and heard as sight and sound in tandem.

Nor should we think of television only as an optic
nerve over which entertainment and information flow
pictorially, for it has many other uses which may even
dwarf its performance in the home and theater.
Wherever transport needs vision, television will
help to provide it. The airplane will see by television
and radar; so will ships at sea. Similarly, wherever
industry needs an eye, television will provide it. It
will watch over industrial processes and machines;
it will go into places the human eye cannot reach.
Fireproof eyes will be put into furnaces to scan
chemical reactions. Tunnels will have these radio
eyes as will conduits and mines.

A radio signal traveling 186,000 miles a second,
faster than any aircraft or even a mail-carrying

Mobile television unit. *“Historic events will no
longer encircle the earth only as sound. They will
be seen and heard as sight and sound in tandem”
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rocket, circles the globe in one seventh of a second.
Before a mail-laden plane could get off a runway in
Australia, radio could be delivering mail from Mel-
bourne—in Washington or London. In the future, a
person will write a letter or a message that will be
put on a belt moving in front of a television eye. In
a split second that letter or message, exactly as writ-
ten, will appear in England, South Africa, or China.
There, it will be automatically reproduced by a
photographic process for delivery in minutes—not
hours as required by even the fastest airplane.

SEALED LETTERS BY RADIO — Eventually we
may be able to take a sealed letter or document and
flash it across the hemispheres without opening the
envelope. That again is a television-possibility—and
it’s not too fantastic. If X-rays can look through the
human body and through steel, why should it not be
possible for the television eye to look through a
paper envelope? This would make possible a radio
mail system.

Science is at man’s command. He can use radio and
radar to guide rockets and bombs loaded with atomic
warheads; he can equip these winged missiles and
robot planes with television eyes focused on great
cities as targets of destruction. Or he can use radio,
radar, television, and atomic energy for peace-time
pursuits in commerce, industry, and home-life that
will contribute greatly to “One World” in which peo-
ple everywhere may live together in understanding,
happiness, and friendship.




Stainless steel strips are
recoiled at an American
Steel and Wire Company mill,
and are interleaved with
surface - protecting paper
fed from spools near floor

New Fields for

By Fred P. Peters
Editor-in-Chief, MATERIALS & METHODS

ANY MATERIAL which has expanded its output
and increased its importance as rapidly as has
stainless steel, must have much of interest to offer
the manufacturer and designer. Indeed, new users
are continually discovering special advantages in the
various combinations of permanent beauty, rust re-
sistance, special corrosion resistance, high-tempera-
ture properties, mechanical strength, fatigue life, high
strength-weight ratio, and so on, available in differ-
ent types of stainless. Many of the problems that
limited stainless-steel applications in the past have
been solved and most of the half-truths that were
once accepted as gospel are now understood and kept
properly within bounds.

Last year the production of stainless-steel ingots
in this country amounted to 542,000 tons, and 1947
production is currently at an even higher rate. This
means that stainless steel has achieved a position as
one of the eight most important engineering metals
in our economy, being surpassed only by carbon
steels, low alloy steels of all types, cast irons, alumi-
num, copper, zinc, and lead.

Just a few years ago the American production of
stainless was in the neighborhood of 250,000 tons per
year; many authorities expect it to exceed 1,000,000
tons within the next few years. At this rate of growth
stainless could conceivably become more important
industrially than every nonferrous metal except alu-
minum, and would justify the contentions of those
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Stainless

Expanded Production of Stainless Steels,
Coupled With the Development of New

Types Having Improved Properties, is

Bringing this Group of Metals to a Position
of Ever Increasing Industrial Importance

who regard it as the steel industry’s answer to the
vigorous challenge of the light metals for available
markets.

DIFFERENT TYPES — By “stainless steels” is meant
those iron-base alloys with at least 4 percent chro-
mium content and up to 50 percent total alloy con-
tent. The best known members of the group are:

Cutlery stainless or “l13-chrome,” heat-treatable
steels containing 12 to 14 percent chromium, little
or no nickel, and fairly high carbon; “18 and 8,” non-
heat-treatable (austenitic) steels containing 16 to 19
percent chromium, 7 to 10 percent nickel, and as little
carbon as possible, (the most important grades from
the standpoint of tonnage production); “l17-chrome,”
non-heat-treatable steels containing 16 to 18 percent
chromium, little or no nickel, and as little carbon as
possible; and steels such as “25-12,” which contains
22 to 24 percent chromium and 12 to 15 percent nickel,
is non-hardenable, and provides exceptionally high
corrosion resistance and mechanical strength, but at
higher cost.

It is generally agreed that the corrosion resistance
of stainless is conferred primarily by the chromium
present, secondarily by the nickel, and that carbon
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Many components of jet engines are of
heat- and corrosion-resistant stainless
steel. Typical example is this model
developed by Westinghouse for the Navy

detracts from corrosion resistance. In steels of the
“18 and 8’ type the carbon causes a particularly
annoying type of corrosion weakness, known as
“intergranular corrosion” and its effect is counter-
acted through the addition of small amounts of co-
lumbium or titanium; steels so treated are known as
“stabilized” steels, because they are resistant to the
conditions that would otherwise produce intergranu-
lar corrosion.

The most familiar condition of this type, and the
one that has the most industrial ramifications, is the
slow-cooling of the steel that occurs in a weld just
after it has been completed. Chromium-nickel stain-
less steels that are to be welded should be “stabil-
ized;” otherwise they are strongly susceptible to
subsequent serious corrosion in the areas adjacent
to welds.

The stainless materials are available in all forms—
castings, forgings, sheet, strip, bar, rod, tubing, and
so on. Only a few manufacturers specialize in stain-
less-steel production (for example Allegheny Lud-
lum Steel Corporation, Carpenter Steel Company,
Eastern Stainless Steel Company, Rustless Iron and
Steel Division of Armco, Washington Steel Corpora-
tion, and others) although most of the large general
steel producers (American Rolling Mill, Bethlehem,
Carnegie-Illinois, Republic, and so on) and many
smaller companies (Crucible, Firth-Sterling, Jessop,
Sharon, Timken, and so forth) do a considerable
(and increasing) business in stainless along with their
other products. In addition, there are several steel
and alloy foundries making stainless-steel castings
for the chemical, marine, and other industries.

The early uses of stainless steel were in cutlery,
where it served chiefly as a sort of non-rusting tool
material, and in ornamental applications. Later came
increasing use in the chemical and process industries
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Company
Stainless steel is used in these mine
pumps made by Alloy Steel Products Com-
pany because of its corrosion resistance

Courtesy Electro Metallurgical

and especially in the food and pharmaceutical fields,
for equipment to process and handle corrosive mate-
rials or those which must remain free from container-
contamination.

In the past few years stainless steel has found in-
creasing favor by virtue of its mechanical properties.
The cold-rolled stainless steels (or the newer pre-
cipitation-hardened grades) have among the highest
strength-weight ratios obtainable from modern engi-
neering materials, a circumstance which has led to
their growing use in aircraft, railway cars, trucks,
buses, and elsewhere. Machinery parts are increas-
ingly being fashioned from stainless steel because of
the material’s exceptional fatigue resistance, as well
as its general durability under a variety of severe
service conditions. .

WORKABILITY OF STAINLESS — But the major
reasons for stainless’ rapidly growing popularity with
product manufacturers are the improvements in its
workability which have been effected in recent years
and the increasing familiarity with the material
that manufacturers all over the country now enjoy
as a result of war-time experience with it. For ex-
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ample, stainless steel was once classed as very diffi-
cult to machine. Today, through the development of
stainless steels containing small amounts of selenium
or sulfur or bismuth, several “free-machining” stain-
less steels exist which compare favorably with other
engineering materials in the speeds and finishes ob-
tainable with them. When these are used with tool
steels, set-ups, speeds, and feeds known to be best
for stainless (instead of using the same procedures
applied to ordinary steel), results have been known
to astonish those who remembered only the troubles
encountered in machining stainless steel 10 or 15
years ago.

Then, in the early days, there were many unfor-
tunate “disappointments” with stainless steel, through
lack of simple care in handling or maintaining it.
Thus it has only recently become fully appreciated
that the extent to which stainless steel products are
kept clean by their users is important to their per-
manent brightness and their corrosion resistance. In
one instance two store fronts trimmed with the same
grade of stainless existed side by side. One was
washed whenever the windows were cleaned, the
other was cleaned only by the rain and the slop-
over from window washing. At the end of ten years
the regularly washed store front looked brand new;
the untended trim was badly pitted and dull looking
before five years had passed.

PRICE NO DRAWBACK — The higher price of
stainless steel, in comparison with ordinary steels, is
no longer as serious a drawback as formerly, for with
the carefully worked out but simple-to-apply fabri-
cating techniques developed especially for stainless
steels, their fabrication costs may often be less than
they would be with mild steel. This is because rust-
prevention procedures and surface coating are elimi-
nated, as are extra strengthening operations fre-
quently applied to ordinary steel, such as heat treat-
ing or shot peening.

Then, too, the development of new stainless-steel
materials "has opened up vast new fields of applica-
tion for these alloys—fields that are expected to be
of even greater significance as time goes on than they
are now. The free-machining alloys previously men-
tioned will loom increasingly large in the stainless
picture and among engineering materials in general,
for they overcome the greatest objection that has
traditionally retarded stainless-steel’s applications.

The “stabilized” stainless steels, formulated to re-
sist intergranular corrosion, especially after welding,
will be supplemented shortly by commercial stainless
steels containing virtually no carbon at all. If the
carbon content of the nickel-chromium types can be
held below 0.03 percent, carbide precipitation and
intergranular corrosion will not occur. “No carbon”
stainless steels were developed and successfully used
in England a number of years ago, and a few Ameri-
can producers have such steels of their own now in
an advanced stage of development. This is the next
important step to come in stainless-steel’s progress
and is being closely watched by all interested in the
production and fabrication of these materials.

EXTRA HIGH STRENGTHS — The new age-hard-
ening grades of. stainless are also expected to find
new applications for these steels. In the past the extra
high strengths available in stainless-steel products
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® LOOKING AHEAD ¢

More fabricators needed to specialize in
use of stainless steels. . . Designers and

manufacturers taking increasing ad-
vantage of unique characteristics of the
metals. . . Better understanding of the
utility of stainless and of its workability
. . . Still other new stainless types for
specific uses. . . . Gas turbines and jet

engines will need even better super-alloys.

have been built into the raw material by cold-rolling
it. But cold-rolled stainless steel, although possessing
about the highest strength-weight ratio obtainable
today, is more difficult and expensive to fabricate
than annealed or hot-rolled sheet. With the new age-
hardening grades, a fabricator may buy the soft-
annealed stainless steel, fabricate it easily and
cheaply, and then heat treat the formed product to
develop strengths comparable to those of the cold-
rolled material. The new materials are unique in the
three-way combination of high strength, maximum
corrosion resistance, and workability they provide.

Again, stainless-clad carbon steels, made by bond-
ing surface layers of stainless onto an ordinary mild
steel base, are extremely promising materials. They
provide the user with the combination of surface
corrosion resistance and fatigue strength that are
characteristic of stainless together with the low cost
or good heat conductivity of ordinary steel. Cooking
utensils, for example, are among the products that
will increasingly be made of stainless-clad steel.

The super-alloys developed for high-temperature
use in gas turbines, turbo-superchargers, and jet
engines include several doped-up stainless steels.
The Timken 16-25-6 alloy, for example, which is one
of the best all-around super-alloys so far developed,
is really a 16 percent chromium and 25 percent nickel
stainless steel containing in addition 6 percent
molybdenum. As reaction engines of these types
come into increasing use, special stainless steels are
certain to be widely used for many of their major
structural components.

THIN STRIP — One of the very latest innovations
is the use of the Sendzimir cluster mill for precision
rolling of ultra-thin stainless steel sheet and strip.
With the final bugs being worked out of the process
at this writing, industry can look forward to a regu-
lar supply soon, of lower-cost, high-strength stainless
sheet and strip in very thin gages.

One of the problems the stainless-steel producers
face, which industry as a whole could well solve to
its own advantage, is the need for more fabricators
who will specialize in stainless steel. The demand
for certain stainless products—especially hospital,
restaurant, and household equipment—is far greater
than existing fabricators can supply. There is re-
ported to be a substantial and profitable volume of
business awaiting new or old shops who will enter or
expand the field of fabricating (for example) such
products as hospital equipment and milk pails made
of stainless steel sheet.
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PAINTS

Paints, Varnishes, and Similar Wood Surface
Coatings With Synthetic Resin Bases Can Be
Formulated To Meet Requirements of Specific
Applications. The Resultant Coats Offer a High
Degree of Protection, Beauty, and Durability

By Charles A. Breskin
Editor, MODERN PLASTICS

Courtesy Bakelite Corporation

Prime requisite for floor finish on indoor
roller-skating rinks is high abrasion resistance
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WITH THE recent emphasis in advertising on the
plastics content of paints and other wood sur-
face coatings, the average man is prone to think of
the use of plastics in these products as a new devel-
opment. Actually, plastics and synthetic resins have
long been used in wood coatings. The really mew
development in the field, as a result of research, has
been the increased knowledge of resin properties,
and greater skill in the compounding of coatings to
meet specific needs. Thus, it is not enough for the
prospective purchaser to choose a “plastics paint.”
He must determine the specific resin contained in the
coating and its proportion to other ingredients if he
would obtain the one material best suited to his re-
quirements.

There are several reasons for applying a coating to
wood. The most obvious and universal motive is to
achieve a decorative effect through pigmentation or
a glossy finish. Resistance to abrasion is a less com-
mon reason, but one of importance in such special
applications as bowling alleys and roller-skating
rinks. In furniture designed for use in laboratories, a
major consideration is resistance to acids and al-
kalies. One of the most important reasons, however,
for coating wood is to protect it against the adverse
effects of rapid changes in moisture content. Basi-
cally, that is why it is necessary to paint a house.

AGAINST MOISTURE — Coatings protect wood
against the adverse effects of rapid changes in mois-
ture content by retarding the passage of moisture
through the surfaces. When moisture enters or leaves
through the surfaces faster than it can diffuse within
the wood, inequalities in moisture content and in
degree of swelling set up internal stresses. These
stresses cause grain raising and checking at the sur-
face, then cupping, warping, and even splitting of
the boards, unless they are fastened firmly enough
to prevent this action. Weathering finally loosens
fibers on the surface and permits the wood to waste
away very slowly.

A coating, impervious to moisture and covering
the wood on all surfaces, would keep the moisture
content from changing, regardless of the degree of
dampness of the surroundings but, unfortunately, no
such coating has yet been developed. No coating,
therefore, will alter the moisture content at which
wood comes to equilibrium if it is given time enough.
In most instances, however, the fluctuations in mois-
ture content are relatively rapid, and a coating that
retards the passage of moisture sufficiently limits
the change in moisture content to a fraction of the
change experienced in uncoated wood, thus keeping
the wood closer to an average moisture content.
Those are the conditions under which coatings fur-
nish effective protection, and under which wood bene-
fits most from their protection. It is much more diffi-
cult to protect wood adequately against cycles of ex-
posure in which the damp and the dry phases are
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each of long duration and the transition from one to
the other is gradual. Flooring and furniture in houses
that are heated in winter are exposed to such condi-
tions.

TYPES OF COATS — Coatings may be divided into
two major classifications according to the extent to
which they penetrate the wood. Since wood is a
cellular substance, at least part of the applied mate-
rial nearly always sinks into the surface. Paints, var-
nishes, enamels, and lacquers, often called surface
coatings, do not penetrate very far, and form a layer
of substantial thickness on the surface of the wood,
varying from 1 to 3 mils. In two-coat painting of
new woodwork with house paints, the second coat
will be 2% to 3 mils thick. A complete finishing sys-
tem may thus range from 1 to 5 mils. In contrast,
there are “intra-surface coatings” such as wood
stains, wood fillers, wood sealers, and water repel-
lents which are expected to sink almost entirely into
the surface, leaving little or nothing on top.

The greatest degree of protection for wood is ob-
tained from surface coatings. Intra-surface coatings
afford much less protection, though some of them
furnish enough to be useful in the right places. In
recent years, there has been a vogue for exterior
coatings for houses that display the natural grain
and color of the wood, instead of concealing them as
paint does. Such intra-surface coatings as water re-
pellents and wood sealers are generally used for the
purpose, since the glossy finish of varnish is unde-
sirable. Though low in resistance to moisture-pene-
tration, intra-surface coatings are effective enough
to prevent weathering, provided they are renewed at
frequent intervals. Their main shortcoming is this lack
of durability, for they generally need renewal at least
once a year.

Intra-surface coatings, on the other hand, have
some important advantages. They are cheap and
easy to apply. The treated woods stands rough han-
dling during shipment and erection at the site, since
there is no surface coating to be scratched or chipped.
This is also an advantage in the case of wood surfaces
that slide over one another. Despite their limited
effectiveness, the intra-surface coatings appear to
have much usefulness for the protection of wood-
work. It should be kept in mind, however, that they
protect wood only against short-cycle fluctuations in
moisture conditions.

RESINS COMMONLY USED — Alkyd resins. The
most popular resins employed in compounding coat-
ings are the alkyds. Various type of alkyd resins have
been used successfully in coatings for wood. For ex-
ample, the oxidizing type of phthalic alkyd is ap-
propriate for use indoors where decorative qualities
are of prime importance, rather than weathering or
moisture-excluding characteristics. When this resin
is made with soya oil, it shows excellent color and
gloss retention, and is widely used for so-called
architectural white enamels. These are the familiar
high-quality synthetic white enamels produced for
household use. There are special modifications of this
type of oxidizing phthalic alkyd resins which produce
coatings that dry faster and have increased water-
and alkali-resistance and hardness. In general, how-
ever, such characteristics can be improved only at
the expense of durability and color retention.
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Alkyds based on maleic anhydride have a wide
range of commercial applications. According to the
end use, the resins are generally divided into two
categories—the varnish type and the lacquer type.
The varnishes are widely used as household utility
varnishes, and as vehicles for architectural white
enamels. They have good color retention, good hard-
ness, and dry quickly, but they lack the durability
which is characteristic of the phthalic alkyd resins
made without rosin. The lacquer-type maleic resins
are usually dissolved in solvents and used with cellu-
lose nitrate in the production of lacquers. They im-
prove the adhesion of the cellulose nitrate lacquers
and, when included as an ingredient in wood furni-
ture lacquers, impart qualities of depth to the film.

Alkyds based on sebacic and other high molecular
weight aliphatic polybasic acids are also suitable for
use in lacquers, and they offer good protection against
rain and weathering.

Polyester resins, often of the alkyd type, cross
linked with an unsaturated product such as styrene,
when used in laminating plywood, form a protective
surface which often serves to bring out the grain of
the wood.

Phenolic finishes. Perhaps the next most commonly
used synthetic resin in wood coatings is the phenolic
group. These have proved very satisfactory for fin-
ishes on plywood in aircraft and on other wood con-
structions. Phenolic coatings have remarkable re-
sistance to the passage of moisture, even when the
finish is light-weight and thin. Probably the most un-
usual phenolic coatings are those based on the dis-
persion resins. They first gained attention because of
their property of drying through the evaporation of
the solvent alone, and having very slight penetration
into porous surfaces. Further testing showed, how-
ever, that this coating was highly resistant to the
passage of moisture and possessed remarkable ex-
terior durability. Enamels based on these resins have
shown excellent protection of wood after two years
soaking in water.

Some of the current formulations in phenolic fin-
ishes for wood are cured by low-temperature baking.
These result in coatings which are chemically re-
sistant, and which will not scrape or chip off. Also,
production costs are reduced because wood coated
with this material can be hot-sanded.

Polyamides. Polyamide resins can be used in
lacquers in conjunction with cellulose nitrate, or as
a wood sealant with some alcohol-soluble resin which
alone is too brittle as a coating. In the latter case, use
of the polyamide results in a coating that is sufficiently
elastic to be free from checking or cracking. This
coating is excellent for sealing off knots of pine,
Douglas fir, and other high-resin content woods.
However, the price of these polyamides is still too
high for them to be considered on a competitive basis
with such established wood sealants as shellac.

Cellulosic Lacquers and Dopes. From the point of
view of quick and easy application, both during
processing at the factory and refinishing in the field,
cellulosic lacquers and dopes are convenient. Vari-
ous interior surfaces can be successfully treated with
these materials and the resultant finishes are satis-
factory in appearance. However, for applications such
as aircraft plywood surfacing, the cellulosics do not
exhibit sufficient flexibility and resistance to mois-
ture.
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Metal Atoms

Recognition of the Importance of Time as an
Element in Metal Working Is Giving Rise to
Theories Regarding the Action of Atoms When
Subjected to Heat and Pressure. New Tech-
niques Are Growing Out of These Theories

By Edwin Laird Cady

IN THE precision investment casting shop of the
Haynes Stellite Company, a tool maker carefully
positioned a hard steel model in the bottom of a
thick-walled steel cylinder. He poured low-melting
alloy into the top of the cylinder. Then he fitted a
plunger piece inside the cylinder and on top of the
molten metal. Five tons of hydraulic pressure were
applied to that plunger piece as quickly as the hy-
draulic ram could be brought down.

Ask the tool maker what he was doing and he
would say he was making a soft-metal mold by the
high-pressure casting technique. The steel model had
intricate contours. Under the pressure, the low-melt-
ing alloy would be forced to conform to the slightest
curve, to the smallest hollow in the steel surface. The
model had a highly polished surface; the mating sur-
faces of the soft-metal mold would be highly pol-

Courtesy Linde Air Products Company
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ished also. If there were the slightest tool or grinding
mark on the model, it would be reproduced on the
soft metal surfaces.

That the pressure produces fidelities of contours is
easy enough to understand. Less easily explained is
the factthat the pressure has to be maintained for at
least 30 minutes.

Need to give the molten metal time to solidify
would not account for the long time period over
which the pressure has to be applied. On the con-
trary, the low-melting alloy is likely to solidify so
quickly that the plunger piece has to be heated be-
fore use, lest it chill the alloy before the pressure is
applied.

From such experiences with hot metals, science is
evolving a theory which may change the whole pic-
ture of the welding industry, and of casting, and of

Tubes and eye castings (above) were
compression welded by machine at left

the heat treatments of metals. The whole world of
metals may be changed. Brand new products, new
strengths, new methods, may emerge.

ATOMS MAY SHIFT — Briefly stated, the theory is:
Given a supply of energy and half a chance, atoms
may wander from one metallic crystal to another,
forming new patterns. The accompanying sketch is
a schematic diagram of a metal crystal. The large
round dots represent the atoms which make up the
structure.

It has long been inferred that under certain changes
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of temperature or other energy, the atom at position
1 (in the center of the crystal) would move to the
face, to a position such as position 2. But, asks the
new theory, if atom 1 moves to position 2, why should
not the other atoms be in motion also, and why should
not atom 1 wander around to positions 3, 4, 5, or 6?

And if two crystals were pushed against each other
under heavy pressure and at high enough tempera-
tures, why should not they swap atoms and have their
atoms rearrange themselves as if the two crystals
were one? If this were to happen, then when the
metals and their crystals were cooled to the point
where the atoms no longer moved so easily, the crys-
tals would be locked by each other’s atoms into a
true weld.

Welding had long been done by fusion metheds.
But at fusion temperature the metals are molten. As
they cool to the solid state, they form crystals. But
those crystals are formed together, and are auto-
matically intermingled and interlocked.

Cold welding, at temperature below the molten,
had been done for thousands of years. But nobody
understood why the metals joined each other. There-
fore nobody knew how to improve the process.

Here, in the wandering atoms, is an explanation
that could be used. And an employable hypothesis
was all that was needed by the applied science called
manufacturing.

One of the first starts was in the compression weld-
ing of steels. Heated to temperatures of 1860 degrees,
Fahrenheit, and pushed together by pressures rang-
ing from 1400 to 5000 pounds per square inch, de-
pending upon the compressive strengths and there-
fore the resistances of the metals to upsetting under

Preparing for high-pressure casting of soft metals
Courtesy Haynes Stellite Company

—= 4
The metal atoms, represented by the black dots,
will shift if the energy conditions are right

compression, the steels would become welded to-
gether.

The welds were not complete enough for a great
many purposes. Etched and then examined under a
microscope, clear weld lines could be seen. The
atoms had not interchanged enough to merge the
crystals fully.

Higher temperatures, up to the range of 2192 to
2282 degrees, Fahrenheit, were tried. The results
were much better when the atoms had this much
more energy to work with. The weld zones tended to
disappear.

Engineering long had known that normalizing—
holding the steel at a temperature above its critical
range—tended to cause crystals to merge. What the
atoms seemed to need was more time to wander back
and forth within their own crystals and to emigrate
from crystal to crystal. With the added time, they
could form their new patterns among the crystals
and at the juncture of the crystal faces, do a truer
welding job.

ATOMS LOCK CRYSTALS — Normalizing was tried.
The added time was given. And the atoms did what
was expected of them. They locked the crystals to-
gether so completely at the weld zone that no differ-
ence could be seen between that area and any other
in the steel. Tensile and other physical strength tests
showed that the microscope was telling the truth. The
weld zone had become exactly like the parent metal.

One of the first industrial applications was the
flame-compression welding of eye castings to torque
tubes for aircraft landing gear. This was done by the
Linde Air Products Company’s process on automatic
equipment developed by the Menasco Manufacturing
Company. The tube and one eye-casting were care-
fully cleaned, then were abutted. A ring of flame was
applied to the juncture, and the pressure was ap-
plied. When at upsetting temperature, the two parts
moved together.

Castings are difficult to weld to wrought steel or to
anything else. But this process welded them so com-
pletely that there was no known way of testing the
weld. The shops had to depend upon the examination
of chips machined away when machining the upset
area down to the diameter wanted in the assembly,
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® LOOKING AHEAD ¢

Castings, ferrous and nonferrous, of
. . Perfect welds . . .
New knowledge about powder metallurgy.

.. . Changes in the whole world of metals,

greater strengths.

wherever heat is applied.

and upon destructively testing some of the assem-
blies.

Another application was that of metals which are
chemically different. The theoretical argument was
that if the alloy of the two represented a lower total
energy, then either welding should take place or
else a special compound would be formed. In addi-
tion, if the homogeneous mixture were stronger than
the mean of the two metals then the weld would be
a strong one.

The theory was tried out. Stainless steel (18-8) was
flame-pressure welded to engineering steel NE 9440.
The bonding zone was proved to be a distinct alloy
of much greater strength than either of the parent
metals, and so thin that only an electron microscope
could find it. When tested physically, the welded
piece invariably failed in the stainless steel, which
was the weaker of the two parent metals, and in-
variably at the full strength of the stainless.

WITH NONFERROUS METALS — The general idea
of applying pressure plus heat plus time was tried
with nonferrous metals. It worked with silver. It
worked with copper, and with many of the copper
alloys, especially if the copper could be held within
a closed chamber which would prevent it from losing
too much heat by conduction.

The atoms apparently would wander, then, if tem-
perature or some other force gave them energy
enough, if pressure brought the faces of the metals
close enough together so that wandering was easy,
and if enough time was provided. Further experiments
are showing that, within limits, these three factors
are adjustable. Nobody knows just how all of that will
work out. But if the time is extended, then the pres-
sure and temperature can be lower. And if the tem-
perature is raised, then the time and pressure can
be less.

Powder metallurgy is making use of this theory.
Copper and alloy powders join at thousands of faces
when compressed within the molds. The pressure,
time, and temperature are far more controllable
within the molds than when the metals are exposed
to the air, as they must be in either flame or electrical
compréssion-butt welding. The powder particles are
being joined with welds which show every evidence
of being complete.

Pressure-welding of low-melting alloys to make
injection molds is only one of the tasks which are
being done in the casting industry. Here are all sorts
of opportunities. The crystals of many metals tend to
become large if castings are cooled slowly, as many
castings must be. But cooled under heavy pressures,
so that the crystals are under welding pressures
through all of their welding ranges, the castings are
tending to develop strengths and homogenieties never
before obtained in cast alloys. And the pressures are
easily applied—by hydraulic force, by centrifugal
force, or even by pneumatic lines.

Developments of these techniques are mostly in
the future. One application after another is being
tried experimentally. The list of commercial successes
is slowly growing. But nobody can predict what the
effect will be upon industry when more of the atoms
of metal crystals are encouraged to wander.

Welding a high-speéd core bit to a low carbon shank by the fiame-pressure method

Courtesy Linde Air Products Company
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FUELS OF THE FUTURE:

For Reciprocating Automotive

and Aircraft Engines

Editor's Note: The accompanying article
is the first of four, adapted by permission
from papers presented at a recent Stand-
ard Oil Development Company seminar on
Fuels of the Future. Each paper deals with
different phases of fuels for engines of
types now in use, under development, or
projected. Together they summarize the
general subject and furnish a glimpse of
the fuels and engines which technology
will be offering to transportation in the
years to come.

‘N LITTLE less than ten years ago, the turbo-jet
reaction engine was first demonstrated as a
practical means of propulsion, and the dominant
position for motive power which the reciprocating
engine had long enjoyed was seriously challenged.
In spite of the importance of the reaction engine
and its many variations and applications, its birth
did not signal the death of the reciprocating engine.
Reaction engines were admirably suited to the high
speeds and high altitudes that aircraft were striving
to attain. But no one type of engine is best for all
speed and altitude ranges. The reciprocating engine
has been the work-horse of the automobile and air-
craft so far. And although it may yield to the newer
engines for the high-speed and high-altitude aircraft
operations of tomorrow, it will long continue to serve

By Albert J. Blackwood

Assistant Director, Research Division,
Esso Laboratories

as an important automotive as well as aircraft engine.

Much attention these days is being given to reaction
engine fuels, but extensive research is also in prog-
ress on developing fuels for the improved reciprocat-
ing engine of the future.

AUTOMOTIVE FUELS — In the reciprocating auto-
motive gasoline engine, under otherwise similar op-
erating conditions, combustion efficiency is related to
the compression ratio—the measure of how much the
fuel-air charge in the cylinders is compressed before
being fired. The more the charge is compressed, the
higher the combustion efficiency—provided the
engine does not knock because of inadequate’ fuel
quality. Thus the knock rating, or octane number,
requirement of the fuel is tied in with the com-
pression ratio of the engine.

Discussions of the knock ratings of gasolines may
at times be confusing because there are in common
use today several different test methods for deter-
mining these ratings. The two methods most com-
monly employed for motor gasoline are referred to
as the AS.T.M. Motor Method and the Research
Method. The numerical values of octane numbers
obtained by the two test methods are rarely identi-
cal for a given sample of gasoline, because each meth-
od focuses on the behavior of the gasoline under
specific operating conditions. The Motor Method
appears to be better for determining tendency to
knock under severe operating conditions, such as in
an automobile at high speeds or in an airplane during
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take-off and climb. The Research Method is a better
indication of knocking tendency under mild condi-
tions of use, such as an automobile in traffic. Neither
method alone predicts accurately what will actually
take place in the engine of an automobile on the
highway under all conditions.

Automotive engine compression ratios have stead-
ily increased over the years in order to take full ad-
vantage of increasing gasoline knock ratings. In 1930,
compression ratios averaged around 434 and Motor
Method gasoline knock ratings averaged s’ightly
over 60 (the Research Method was not then in use).
At the start of World War II the average compression
ratio was about 6% and the Motor Method knock rat-
ing of regular-grade gasoline was 73 while that of
premium gasoline was about 80.

These increases in knock rating have been accom-
plished with a decrease in the service-station price
of regular-grade gasoline, exclusive of taxes paid
there, from about 16Y% cents per gallon to 1234
cents per gallon. At the same time, labor costs were,
of course, increasing. Raw materials—in this case
crude oil—remained at about the same price level.
The output of more efficient gasolines at lower prices
was made possible largely through improved refin-
ing processes, in turn the result of research and de-
velopment work by the petroleum industry. At the
same time, progress in refining technology has made
it possible to produce more gasoline today than be-
fore from the same amount of crude.

HIGHER COMPRESSION — Gasolines are now being
developed and tested for automotive engines of as high
as 12 to 1 compression ratio, which require a gasoline
of nearly 100 Research octane number. Gasoline of
this quality level could be made with already known
refinery processes. Its cost per gallon would be a little
higher than current motor gasoline, but the saving
in mileage to the motorist would more than compen-
sate for the increased cost. Such a gasoline is not yet
on the market because engines are not yet generally
available that would benefit from it. Without chang-
ing the performance characteristics built into an
engine, an increase in its compression ratio from to-
day’s average value of about 6.5 to 1 to 12 to 1 can
give as much as 50 percent increase in miles per

gallon of gasoline. Possible future improvements in.

fuel economy can be expected from such increased

compression ratios, together with changes in engine

displacement as well as changes in axle ratios.
Since knock limits the efficiency that can be de-
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rived from a given engine-fuel combination, research
on motor gasolines will continue to include studies on
the subject of the detonation, generally considered
to be a function of the chemical composition of the
fuel, although the physical characteristics of the
engine may be contributing causes. Some aspects
of the physical condition of an automobile that can
cause engine knock are carbon deposits in the firing
chamber, hard-water scale and rust in the cooling
system which cause overheating, spark plugs that
run too hot, heavy loads carried by the engine, and
incorrect air-fuel ratio resulting from an improperly
adjusted carburetor. Any of these factors, plus too
high a compression ratio for a given quality fuel, can
cause detonation. But, in the final analysis, it is the
reaction of these factors on the fuel that results in
detonation.

OBSTACLES TO HIGH-OCTANE — High-octane
aviation gasolines are not entirely suitable for auto-
mobile engines because of the different conditions
under which they operate. However, the technology
and new equipment which made possible the pro-
duction of aviation gasoline are definitely applicable
to the manufacture of high-octane motor gasoline.
All indications have been that, with the return of
peace, the trend in motor fuel octane ratings would
continue upward as in the years before the war. Sev-
eral factors, however, temporarily have slowed that
progress. One of these is that for a number of reasons
motor-car manufacturers have not introduced new
engines of much higher compression ratios than be-
fore the war. As far as gasoline requirements are
concerned, most of the 1946 and 1947 model cars are
essentially the same as their 1942 predecessors. In
addition, metallic lead restrictions were imposed by
the Government for several months last year and
this year, which prevented petroleum refiners from
adding to gasoline the quantities of tetraethyl lead
necessary for substantially raising octane numbers.
As motor-car production reaches its normal rate
and the way becomes clearer for research into new
types of engines, the trend will undoubtedly be

- toward engines of higher compression ratios—per-

haps as high as the 12 to 1 ratio already mentioned—
but of smaller piston displacement. The petroleum
industry will be able to supply new and better fuels
to satisfy the requirements of these new engines.

It is difficult to predict the exact way in which the
improved performance of the new gasolines will be
utilized in engines of the future. There are a number
of directions in which progress can take place. Mo-
torists may want greatly increased acceleration and
speed; and if highways are built to accommodate
higher average speeds, new higher-octane fuels can
be employed to develop the necessary power while
maintaining fuel economy at today’s level. On the
other hand, motorists may want greatly increased
economy of operation, in which case they will have to
be satisfied with comparatively small increases in the
power of their cars. Dramatic progress can be made
in the direction of more power or greater economy.
Simultaneous progress in both directions is possible,
but in that case it cannot, of course, be so great in
either one alone.

A number of variables in future automobile design
besides compression ratio may effect the fuel quality
required. Among these are superchargers, hydraulic
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Dynamometer and control board for testing
performance of gasoline in automobile engines

transmissions, and torque converters. Supercharging
permits more fuel to be burned for each stroke of
the piston and places a premium on knock rating just
as increasing compression ratio does. Hydraulic trans-
missions give the equivalent of more frequent gear
shifting and, in engines so equipped, the revolutions
per minute of the engine during full-throttle opera-
tion are generally higher. At high engine speeds
there is less tendency to knock than at lower speeds,
so that hydraulic transmissions may lower anti-
knock requirements of the gasoline. The hydraulic
torque converter is now in use in some buses, and
many automobile builders are presently experiment-
ing with the converter for use in passenger cars. It
is not yet clear exactly what effect torque converters
will have on the anti-knock requirements of the
engine, but the development of torque converters is
being followed closely by the petroleum industry,
and fuels suitable for use in cars so equipped will be
available.

AVIATION FUELS — During the war, high take-
off power in aircraft engines was essential to lift
maximum loads into the air, and to enable planes to
take off on short and undeveloped airfields. Cruising
fuel economy was also important in order to give
airplanes the greatest possible flying range with heavy
bomb loads. In other words, maximum power from
the gasoline consumed was indispensable.

In the reciprocating aviation engine, the extra
power needs are accomplished by high supercharg-
ing, which in turn calls for high octane rating in the
gasoline. Aviation engines differ from automobile
engines in that the fuel-air ratio is varied in the
course of operation—a rich fuel-air mixture being
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used for take-off and a lean fuel-air mixture for
cruising. Before the war, aviation gasoline was of
100-octane number, assuring good cruising fuel
economy. However, this rating did not necessarily
mean high enough rich-mixture performance for
quick take-off and for bursts of power in flight. Dur-
ing the war, a new rich-mixture knock-rating method
was developed and the rich-mixture rating of avia-
tion gasoline was gradually increased- considerably
in excess of 100. Thus, by the war’s end, 100-octane
aviation gasoline was actually better than 100, and
was officially known as Grade 100/130 gasoline,
meaning that it had 100-octane rating for lean mix-
ture and 130 rating for rich mixture. The figure used
to express ratings of over 100 indicated approximately
how much more power could be obtained from the
gasoline than from 100-octane-number gasoline.

By the end of the war, gasoline even better than
100/130 was available. Now Army-Navy specifica-
tions are being set at 115/145, and some commercial
airlines are expected soon to begin using 115/145 or
possibly higher-octane aviation gasoline. Fuels of
this quality level can be supplied in reasonable quan-
tities.

Anti-knock quality is but one of many character-
istics of aviation gasoline under continuous investi-
gation. Volatility, for example, is also important,
and its effect on gasoline performance under reduced
barometric pressures encountered at high altitudes
is significant. Stability and freedom from gum are
necessary in an aviation gasoline to insure reliable
engine operation. And considerations of engine de-
sign, such as cylinder-head fuel injection, already in-
stalled on some commercial airliners, may influence
characteristics required of a fuel.

DIESEL FUELS — The high-speed Diesel engine
uses a distillate fuel oil whose measure of burning
quality is expressed in terms of cetane number, as
octane number expresses knock characteristics of
gasoline.

With increasing use of these engines, there has
been a trend toward seeking super fuels of excep-
tionally high cetane numbers. Diesel engines must
be of heavy construction to withstand the high pres-
sures devloped with present fuels. If super fuels could
be found which would not require the high pressures
now needed to ignite the fuel, engine weight could
be reduced and smoother operation would reduce
maintenance and increase engine life. One method of
achieving such a super fuel would be by the use of
ignition promoters, substances that could be added
to the fuel in small quantities, as tetraethyl lead is
added to gasoline, to effect improved burning qual-
ity. Although moderately successful ignition pro-
moters have been found, it is still hoped that some
superior compound, perhaps a presently obscure
chemical, may yet be discovered.

The growing commercial application of the Diesel
engine may materially affect the nature of the future
Diesel fuel. Whereas highest grade Diesel fuel has
usually been straight-run distillate from paraffin-base
crude oil, an excessive future demand for the fuel
may make it economically desirable to manufacture
it from other sources, incorporating required prop-
erties by the use of special additives.

[Next month: Gas Turbine and Jet Propulsion
Fuels.]
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Soaps

Used in Ever-Increasing Volumes, Ammonium
Quaternaries with Their Unusual Germ-Dis-
solving Properties Have Shown Themselves Supe-
rior in Many Ways to Conventional Materials
in The Disinfecting and “Sanitizing” Fields

By Howard C. E. Johnson, Ph.D.
Chemical Editor, CHEMICAL INDUSTRIES

YOU caN wash your hands, sterilize food-handling
equipment, and improve textile finishes with
quaternary ammonium compounds. Chemically the
opposite of soaps, they can do many of the things
that soaps can do—and do some of them much better.
Unknown except in the laboratory until a few years
ago, quaternary ammonium compounds have caught
on to the extent that production of them jumped
from 850,000 pounds in 1943 to almost 3,000,000
pounds in 1945. The 1945 figure is the latest one avail-
able, but production last year and this year is un-
doubtedly still greater. )

When one considers that these compounds sell for
over $1 a pound, far more than other disinfectants,
their phenomenal acceptance is truly surprising. The
explanation: because they are non-irritating, non-
corrosive, and non-poisonous, the quaternary com-
pounds can be used where chlorine or phenols can-
not. Their high germ-killing power, moreover,
enables them to be used in much higher dilution and
makes their apparent high cost pretty much of a
mirage.

These quaternary ammonium compounds are salts
—not of a metal, as is sodium chloride or calcium
sulfate-—but of a nitrogen atom. In the usual am-
monium compounds—Ilike the ammonium nitrate that
blew up Texas City last April—the nitrogen atom is
surrounded by four hydrogen atoms. The “quater-
nary” in this case means that all four of the hydro-
gens have been replaced by organic, carbon-con-
taining groups. The terms primary, secondary, and
tertiary are likewise used to indicate substitution
of one, two, and three hydrogen atoms, respectively,
by such groups.

All salts consist of two portions which are held
together by virtue of the fact that one portion, called
the cation, bears a positive electrical charge, and the
other portion, called the anion, is charged negatively.
In ammonium nitrate, mentioned above, ammonium
is the cation and nitrate the anion. In the quater-
naries, one of the groups attached to the nitrogen
atom in the ammonium cation is a paraffin-like
water-insoluble group which confers soap-like prop-
erties upon the compounds. Because this group is
found in the positively charged portion of the mole-
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In Reverse

cule, quaternary ammonium compounds are often
called cation-active materials.

Soap and the better-known synthetic detergents
like Dreft and Vel also contain a paraffin-like, water-
insoluble group. But in this case it appears in the
anion. Thus, while soap and the quaternaries have a
lot in common, property-wise, they are actually op-
posite numbers, chemically speaking.

SINCE 1908 — References to quaternary ammonium
compounds appeared sporadically in scientific litera-
ture from 1908 on. From the first, it was recognized
that these materials were potent weapons against bac-
teria, and in 1916, two scientists at Rockefeller Insti-
tute described over 200 of these compounds in a
series of eight publications.

Twenty years went by, and industry paid no atten-
tion. Then, in 1935, Gerhardt Domagk, the German
scientist who had discovered sulfa drugs a few years

Humidity room where various guater-
naries are tested as slime preventives

Courtesy Rohm and Haas Company
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before, called attention to the high anti-bacterial ac-
tivity of a simpler type of quaternary than had been
studied previously.

A great deal of research, both in this country and
abroad, followed Domagk’s announcement, and even
before the war, the value of these materials in anti-
sepsis and disinfection was firmly established.

THEY ARE LIKE SOAP ... — Some of the quater-
naries will wash hands, shampoo the hair, launder
woolens, and clean dirty eggs in much the same way
as soap. One manufacturer, the Emulsol Corporation,
reports that its product, called Emulsept, is being used
in an impregnated paper for washing the hands of
physicians and dentists. It is also being used in food
processing plants for washing fruits and vegetables
as they are received from the farm.

Quaternaries are being employed more and more
in restaurants and soda fountains, fisheries and poul-
try farms, dairies and pasteurizing plants, bakeries
and cold-storage warehouses, hospitals and doctors’
offices.

... AND NOT LIKE SOAP — If cleansing were the
only object, there would be no economic justification
for using high-priced quaternaries instead of low-
cost soaps or synthetic detergents. But these rela-
tively costly and complex chemicals are being used
increasingly in restaurants, hospitals, and other places
where disease-carrying germs lurk. They are used

Courtesy Rohm and Haas Company

® LOOKING AHEAD ¢

Public health promoted by more effective
sanitation of food-handling equipment
. . . Expanded use of non-corrosive, non-
irritating, non-poisonous disinfectants . . .
Same chemicals applied in increasing
quantities to fabrics, giving permanent
waterproofness, softer finishes, and great-

er fastness to dyes.

here not because they are soap substitutes but be-
cause they are powerful germicides.

Carbolic acid (phenol) is the long-established dis-
infectant against which other materials are rated.
One of the new quaternaries, Emcol 888, is 600 times
more effective than phenol against the organism

‘which causes typhoid fever. The quaternaries, more-

over, are effective in concentrations as low as one
part in 50,000. Early applications of the quaternary
germicides were in surgical procedures, where they
were used not only to cleanse and sterilize the op-
erative site for surgery, but also in scrubbing the
surgeon’s hands and arms to destroy organisms.
Many of the quaternary compounds are odorless,
colorless, non-irritating, and non-toxic in germicidal

Left:

Odorless, non-toxic, fast-
acting ammonium quaternar-
ies provide highly effective
germicides for dish water

Right:

Medical instruments can be
sterilized without heating
by means of the potent quat-
ernary ammonium compounds
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concentrations; and, of course, they contain no phenol,
iodine, mercury, other heavy metals, or free chlorine.
Solutions are stable in storage; they are not volatile,
nor are they affected by boiling. Because of these
unusual virtues, they can be safely used on food
utensils, dairy equipment, operators’ hands, and even
on food itself. Phenols, cresols, pine-oils, mercurials,
germicidal dyes, and other odoriferous and relatively
toxic germicides are barred from such applications.

FAST ACTING — The quaternaries offer advantages,
too, over chlorine or hypochlorites as disinfecting
or “sanitizing” agents. Chlorine gas and water con-
taining large amounts of free chlorine are irritating
and corrosive. In eating and drinking establishments,
alkaline hypochlorites and chloramines usually act
too slowly to be effective when glasses and dishes are
rinsed rapidly. Solutions must be renewed frequently,
for the active hypochlorite deteriorates rapidly, and
is inactivated by the organic matter rinsed off the
dishes.

Extensive field tests reveal that the quaternaries
are as effective as--—or even slightly more active than
—chlorine in reducing the bacterial counts on used
glasses. The potency of the quaternaries does not
fall off during use, moreover, and their activity is not
affected by impurities in the water.

The quaternaries have also been used successfully
in the disinfection of wounds and deep lacerations, in
wet dressings and irrigations, and in the treatment of
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skin lesions caused by fungi. Properly used, they are
highly active in “cold sterilization” of medical and
dental instruments.

Public health authorities, too, accept quaternaries
as suitable substitutes for chlorine disinfectants and
employ them for control of mastitis, streptococcus,
staphylococcus, colitis, diphtheria, and other bacterial
infections in cattle.

“DISSOLVES” GERMS — By a mechanism not yet
well understood, the quaternaries attack bacteria in
a manner unlike any other germicide. They seem
actually to dissolve the micro-organisms.

Bacteria, just like human beings, contain organic
nitrogen and phosphorus compounds. These com-
pounds are normally retained within the cells, but in
the presence of germicidal concentrations of quater-
naries, the nitrogen and phosphorus are released.

The quaternaries are apparently adsorbed on the
surface of the bacteria, where they have an injurious
effect on the cell wall. The membrane is irreparably
ruptured, and the germ simply falls apart.

WITH FABRICS — Although it is as germicides that
the quaternaries are most spectacular, it was in an
entirely different capacity that they found their first
commercial application. About 1930 it was discovered
that quaternaries improve the fastness of dyed
fabrics to water: They probably react with the dye
molecules to form water-insoluble compounds with-
out affecting the colors of the dyes.

Then a few years later it was found that the
quaternaries were adsorbed onto cellulose from very
dilute solutions, and that fabrics could thus be ren-
dered very soft and smooth. Literally millions of miles
of fabrics have been processed with the so-called
“cationic finishing agents” or “cation-active soft-
eners.” The effect imparted by these materials per-
sists even after repeated washings, which is rather
surprising in view of the fact that the quaternaries
are water-soluble.

A still newer process using quaternaries makes
fabrics waterproof. Older waterproofing methods
simply consisted of applying a paraffinic coating to
the fabric. This was not permanent, however, for the
coating would come off during wear or upon the ap-
plication of dry-cleaning solvents. In the new proc-
ess, of which Du Pont’s Zelan is an example, the
paraffin-like group is part of a quaternary ammoni-
um compound. The quaternary is applied in water
solution to the fabric, which is then dried and heated.
At high temperatures the quaternary decomposes and
the paraffin-like group reacts with the cellulose of
the cotton or rayon, giving a permanent waterproof
finish to the textile.

In spite of their relatively high cost, the quater-
naries are here to stay. Public health authorities—be
they local, state, or federal—are aware of the danger
of disease transmission by unsanitary dairies, res-
taurants, and soda fountains. Charles McDonald, di-
rector of the Dairy and Food Division of the Akron,
Ohio, Health Department, conducts a continuing edu-
cational campaign among food handling personnel; he
reports that over 70 percent of Akron restaurants use
synthetics for washing dishes.

The field of antisepsis is a huge market in itself.
Add to this the various textile uses, and it becomes
obvious that quaternaries are going places.
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Metals Through

Editor’s Note: The accompanying article
is the first of a series dealing with indus-
trial applications of photography in all
its phases. These articles will be designed
to show our readers how the principles of
photography can be utilized in a wide
variety of industries and in locations rang-
ing from the research laboratory, to the
training school, and to the production line.
Queries are invited from interested read-
ers and suggestions for future articles in
the series will be welcomed.

By Peter R. Lewis

Photographic Service Technician, New York Sales Branch,,
Ansco Division, General Aniline and Film Corporation

MICROMETALLOGRAPHY is to the metallurgist what
microscopy is to the doctor in the field of
medicine. It deals with the anatomy of metals and
shows exactly how changes in metal structure can
influence the course of mechanical and thermal treat-
ments to which they will later be subjected. In like
manner, it can reveal the changes which take place

One example of the many possible in-
dustrial uses of photomicrography is
this micrograph, taken at a magnifi-
cation of 500X, which reveals the
structure of the alloy obtained by
the brazing of two pieces of copper
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the Microscope

Photography of Prepared Specimens Provides
Permanent Records of Metallic Structures For
Future Reference. Technique Can be Applied to
Quality Control as Well as to the Search for New
Alloys and New Treatments. Equipment for Pho-
tomicrography of Metals Has Many Other Uses

within metals themselves after they have been
worked, tempered, welded, or heat treated.

The microscope furnishes the means by which the
metallurgist can determine good, poor, or indifferent
physical properties of metallic structures; coupled
with the camera it provides essential and permanent
records for future study and comparison.

Some of the phases of metals that can be studied
and photographed by means of micrometallographic
equipment include: internal stresses due to fatigue,
as revealed by intergranular structure; fractures and
discontinuities from various causes; non-metallic in-
clusions; and identification of unknown metals by
comparison of photomicrographs.

In addition, the same equipment used for pho-
tomicrography of metals has a number of other ap-
plications in industry. It can be used to study small-
particled substances such as paints, fillers for plastics,
and other non-transparent materials in the course
of research or of production quality control. Like-
wise, soap, oils, fats, waxes, and the like yield many
of their secrets to the probing eye of the microscope.
In fact, there is hardly a single aspect of industrial
research or production that cannot make profitable
use of data revealed on the photographic negative
as exposed through the lens of the microscope.

During the past few years there has been a marked
increase in the use of photomicrographic systems to
study and make permanent records of metallurgical
specimens. With the increased use of innumerable
metal alloys and the large-scale research being con-
ducted by industry to find new substitutes for
depleted metal stocks, there has been a need for main-
taining records of new metals being manufactured—
records which show the progress of research and then
follow the metals through their final fusion and their
rigorous uses during tests.

The metallurgist in his work must be able to pro-
duce metals which are required to meet exacting
specifications set down by the industrial field. To
keep records of a metal as it is developed to meet
these specifications, the photomicrographic method
provides an illustrated progress report to which the
metallurgist can refer any time.

REFLECTED LIGHT USED — One of the basic prin-
ciples involved in using a camera in a metallurgical
photomicroscopic system is that the light utilized is
reflected light rather than the transmitted light em-
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ployed in a microscopic system used for examining
biological or medical specimens. In these latter fields,
samples are very thin in order that a maximum
amount of light can be passed through the specimen
and recorded on the sensitized material used in the
camera. For metallurgical work, however, the sample
under study is opaque; this is the factor which makes
it necessary to utilize reflected light to record details
on the photographic film.

In order to obtain proper exposure of.the negative
in the camera, it is necessary that the light source
be intense, since a great deal of light is lost when re-
flected from the opaque surface. Metal, unlike most
living cell specimens, can fortunately withstand a
considerable amount of heat from the high illumina-
tion which must be used for this form of pho-
tomicrography.

To modify a simple microscopic system in such a
way that it can be used for metallurgical study, sev-
eral changes must be made. These changes involve
removing the objective, the stage, and the condenser
used in a standard biological microscope and replac-
ing them with a new stage and a short-mount objec-
tive. A direct illuminator is used in place of the
condenser.

The new stage is solid; it does away with the
center hole type used for biological work. The short-
mount objective permits studies at high magnifica-
tions to be made of thick specimens and can be
considered analagous to the use of the telephoto lens
in ordinary photography.

The metallographic setup shown in one of the pho-
tographs is one of the simpler types which are avail-
able. There has been a marked trend in recent years
toward the inverted type of microscope for this work,
because of its sturdiness. However, this type is very
expensive and is employed primarily by industries
which require continuous use of photomicrographic
apparatus in metallurgy.

CRISP IMAGES — Because of the basic principle of
the metallurgical microscope, the specimen can be
studied not only in ordinary reflected light but it
can also be viewed and photographed under polar-
ized and ultra-violet light as well. Use of these light
sources, selected according to the desired results,
provides a high resolving power with which it is
possible to obtain crisp, brilliant images of very small
particles. In addition, the stage used in the metal-
lurgical microscope system may have provisions
for measuring very accurately the faces and angles
of the crystals of a specimen placed on it. This fea-
ture is an important one in identification of metal-
lurgical materials.

The greatest difficulty in using the microscope in
the field of metallurgy is the preparation of the
sample. The thickness of the sample does not matter.
but the surface of it must be carefully ground and
polished to mirror brilliancy. In fact, the same care
must be exercised in polishing these metal samples as
in polishing precious stones, and most of the tools
used are actually lapidary instruments.

When the modification of the microscope and the
preparation of the sample has been completed, normal
methods of microscopic manipulation and photo-
graphic exposure can be used to supply the metal-
lurgist with an accurate record of any particular
metal he may wish to study.
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Above: Photomicrographic apparatus using transmitted
light. The stage has a center hole. Below: The same
equipment adapted for metallurgical study with re-
flected light. Note prepared sample on solid stage

INDUSTRIAL PHOTOGRAPHY
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REMODELED DRAFTING ROOM

Lowers Strain on Workers Through
Better Lighting, Air Conditioning

MORE THAN 150 designing engineers
in a recently enlarged drafting room
have found that the room’s new
lighting and air-conditioning mate-
rially reduce the strain of their
work.

Recessed, fluorescent units on 3-
foot centers, extending the length
of the room between welded rigid
frame arches, have each been
equipped with one daylight and one
soft-white 40 watt tube. With
mounting heights which range from
13 feet near the outside of the 70-
foot span to 22 feet at the peak, a
uniform, well-balanced lighting in-
tensity of over 90 foot-candles is
maintained on the drafting tables.
The troffer units have been sus-
pended from the purlins, and the
metal acoustic ceiling is supported
by these lighting fixtures.

Three lines of air-conditioning
supply ducts are located on each
side of the room toward the outside
of the span. These extend the length
of the building, and are supported
on the rigid frame arches, being lo-
cated between the purlins. A space
between the four lines of purlins
in the high center section serves as
a return air duct.

Air - conditioning machinery,

AMERICAN'’S
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housed in a small two-story equip-
ment building adjoining this draft-
ing room of the Austin Company,
includes a fan room designed to
handle 35,000 cubic feet per minute.
A new type of electrostatic filter,
which applies an electrical charge of
between 6000 and 9000 volts to filter
paper, has been installed on the
second floor. Reciprocating refrig-
erating compressors of 100-ton total
capacity have been installed on the
first floor, with evaporative con-
densers and other auxiliary equip-
ment. Steam for heating is supplied
by the existing boiler plant.

POLYMERIZED PAINT BASE

Results in Longer Lasting,
Better Looking Coats

HOUSE PAINT, superior to pre-war
grades in appearance, dirt resist-
ance, and durability, is the result of
war-time technical development of
meet the critical shortage of mate-
rials. The new paint, in which
polymerized oils are wused, has
greater pigment content that the
pre-war paint, and has more flow.
This combination means higher gloss
and a smoother finish, with fewer
brush marks and streaks. It is also
much faster drying, making for a
shorter period of time during which

Recessed fluorescents maintain a light intensity of 90 foot-candles on the tables
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wet paint can pick up dirt and mois-
ture. When fully dried, the paint
stays cleaner, since there are no
sharp brush marks to catch dirt.
And after the paint has been well
exposed, it undergoes a self-clean-
ing chalking process which shows a
marked improvement in appearance
over the older types of paint.

The greater durability of the new
finish results from the high pigment-
content and a binder made up of
polymerized and raw linseed oil.
Developed by the Sherwin-Williams
Company, the new binder, in which
much of the oil has already been
processed to a comparatively high
state of polymerization, leaves a
film that dries more thoroughly than
the old, preventing runs, sags, and

- wrinkles, and providing a harder

finish with considerable resistance
to scratching and gouging.

The durability of the new paint is
also increased by the fact that the
few and shallow brush marks result
in a thicker average film than the
more deeply-marked pre-war paint.

CELLULOSE DERIVATIVE

Forms Many Useful Films,
Improves Detergents

A WATER-soluble derivative of
cellulose, carboxymethyl cellulose,
which shows great promise as a
thickening agent, a constituent in
cosmetics, and in a score of other
uses, is now being manufactured in
this country.

CMC, as the material is called for
short, is like soap in one respect—
that it is the sodium salt of a weak,
water-insoluble acid—and, as with
soap, a precipitate is formed by the
addition of acids or heavy metal
salts to its solutions. Films of CMC
are insoluble in all of the common
organic solvents, such as acetone,
benzene, ether, carbon tetrachloride,
mineral oil, or peanut oil.

As a thickening agent, the mate-
rial may be used in textile printing
pastes, latex dispersions, embalm-
ing fluids, and other applications
where viscosity regulation is im-
portant. CMC is useful as a stabilizer
for emulsions and suspensions such
as lotions, creams, and tooth pastes.
In emulsion paints and lacquers, its
film-forming properties come into

SCIENTIFIC AMERICAN



play as they also do in grease-proof-
ing paperboard and sizing paper and
textiles. This new product is also
applicable as a binder and vehicle
in crayons and leather pasting, and
its colloid properties give it impor-
tant stature in latex creaming,
ceramic glazing, can-sealing com-
pounds, and insecticide formula-
tions. Of vast potential importance
is its use in conjunction with syn-
thetic detergents. Large amounts
were used in Germany to improve
the action of detergents in the laun-
dry.

The material is now being pro-
duced by Hercules Powder Com-
pany, Dow Chemical Company,
Standard Chemical Company, Ltd.,,

Courtesy Hercules Powder Company
Carboxymethyl cellulose

and Sylvania Division of American
Viscose Corporation.

CMC is now selling for 70 to 80
cents per pound. Considering the fact
that ethyl cellulose, cellulose acetate,
and cellulose nitrate, which origi-
nally sold for $1.50, $1.00, and $1.00,
respectively, are now down to 50, 35,
and 70 cents, it is to be expected that
CMC will also come down in price
over a period of years.—H.C.E.J.

CARGO BIN LINING

Meets Plane Needs For Light-
Weight Installation

AIRCRAFT companies are using in:
creasing amounts of plastics mate-
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rials, particularly on the interior
finish and decoration of their planes.
And they have been most progres-
sive in adopting and adapting new
plastics to their needs. A case in
point is the use being made in
United Air Line’s cargo ship, the
Cargoliner 230, of an ivory-colored
plastics laminate, Plyon. The mate-
rial, used as interior cargo space
lining, is a polyester resin-impreg-
nated, glass-fiber cloth.

Plyon was selected not only be-
cause of its light-weight, flexibility,
and strength, but also because it
comes in panelled sections that are
easy to install. Further, since the
plastics can be cleaned by sponging
with water, food cargoes can be
shipped in the Plyon-lined compart-
ments.

Sheets of laminate 0.0625 inch
thick are used for heights of 64
inches. Above that height and ex-
tending up over the roof the sheets
are 0.030 inch thick. The material
is held in place by aluminum cover
strips.——C.A.B.

GIANT STEEL CASTING

For Forging Press Frame Took
Two Months To Cool

RECENTLY completed by the United
Engineering and Foundry Company
is what is reputedly the world’s
largest steel machinery casting. It
weighs 472,000 pounds and is to be
used as a frame for a 6000-ton ca-
pacity, high-speed, mechanical forg-
ing press.

Four open-hearth furnaces poured
molten steel simultaneously into four
ladles, which in turn were carried

Removing the last head from the cooled giant casting

to the pit by overhead cranes. The
600,000~-pound main pouring was ac-
complished in four and one third
minutes, after which 100,000 pounds
of additional molten metal was
poured at several intervals to make
up for shrinkage. The casting was
allowed to cool in sand for two
months.—F.P.P.

GRINDING'S IMPORTANCE

Increases as Knowledge of
Techniques Broadens

PREDICTIONS that the first peace-
time year would find a market
glutted with precision grinding
equipment are being belied as shop
after shop spends tens of thousands
of dollars to modernize its grinding
rooms. :

Back of all this is new knowledge
that grinding, when carried on with
too much cutting force or at too high
temperature, can set up work strains
in the ground surface and result
in quick failures of parts; that much
modern grinding has to be carried
on with diamond wheels or others
so high in cost that only the very
latest machines can serve as their
mountings; and that grinding must
control the type of surface as well
as the accuracy.

Only recently has industry realized
that, given the same dimensional
accuracy, one type of ground surface
will shot peen better than another,
or will be better for lubricating, for
cyaniding, for corrosion resistance.
Grinding once was done to dimen-
sional accuracies; now it is done to
standards of finishes also, and these
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Static collects at indicated points, interferes with radio

standards are as yet very little de-
veloped and defined. In these stand-
ards, however, are new horizons for
grinding which make its former
limitations seem tiny.—E.L.C.

AIRCRAFT RADIO STATIC

Effects Eliminated by War-
Developed Devices

COMMERCIAL pilots are now able to
get help in bad weather from the
same simple static dischargers and
suppressors which aided Army pilots
during World War II. These devices
are a series of insulators and strips
of conducting cotton wicking so ar-
ranged as to provide a protective
shield around the entire airplane
and to carry off accumulating static,
reducing the noise level in aircraft
radio communication.

An aircraft in flight constantly
comes in contact with particles of
dust, sand, smoke, ice crystals, snow
crystals, and rain which generate
charges of static electricity when
they strike against the surface of
the plane. When the amount of elec-
tricity accumulated by the plane be-
comes greater than the amount of
electricity in the surrounding air,
precipitation static is set up in the
aircraft radio receiving equipment.

To counteract the resulting sound
of “frying eggs” which interferes
with aircraft radio reception during
the time when it is needed most, Air
Materiel Command laboratories at
Wright Field developed an antenna
insulation system which protects
aircraft radio from stray pulses
which interfere with radio signals.
The wick dischargers were devel-
oped with the co-operation of the
Naval Research Laboratories.

This equipment, manufactured by
Dayton Aircraft Products under
government contract, shields all an-
tenna terminals and splices, per-
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Air Materiel Command Photo

mitting good radio reception despite
increasing accumulation of static
charges on the skin of the plane.
The wicks provide a means of quiet-
ly discharging the static electricity
acquired by a plane in flight, and
permit clear reception of radio sig-
nals.

Recent release from government
restrictions make it possible for
commercial airlines to install these
same devices in non-military planes,
and commercial pilots will now be
able to receive radio signals clearly
under nearly all weather conditions.

STEEL CONSERVATION

Takes Many Forms In Face
Of Low Production

PURCHASING agents cast uneasy eyes
at the comparisons between our 90,-
000,000 tons of steel mill capacity
and the amount of steel which 55,-
000,000 employed people will con-
sume. Seeing that we cannot make
enough steel, ways are sought to get
products made in spite of the short-
age.

Better control of scale is one
answer. Old fashioned steel mill
methods of heating and descaling
can waste 10 percent of the steel
right in the mills, and another 10
to 20 percent in the heat treating
and pickling rooms of the fabricat-
ing plants.

More strength with less weight in
products by better design, more ac-
curate machining, and better heat
treating is another steel saver. This
can mean a boom in the machine-
tool market, especially for the most
modern machine tools.

Alloy steels, even those with slight
amounts of alloying elements, can
make  surprising increases of
strength for weight and so get more
consumer goods out of the same
steel tonnage.
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Static dischargers eliminate much radio background noise

Every possible substitute for steel
is being considered. In former times,
the aluminums, magnesiums, plas-
tics, and processed woods, had to
fight against steel which was right
at hand. Now to a large extent they
have only to move into fields which
steel has abandoned because of short
supplies.

Foundry methods are under study
as never before. More than one met-
allurgist is finding that with close
control his foundry can run on scrap
which he formerly sold back to the
steel mills, and thus eke out his
dwindling steel supply. The fact that
this still further hampers the steel
mills, and that more than one steel
mill is refusing to ship steel unless
it can first get scrap, does not com-
pletely prevent the practice of “self
preservation” by the large plant that
owns a foundry.

This situation is likely to go on for
some time since the building of new
steel plants .capable of making up
the shortage is unthinkable under
present tax and labor laws—E.L.C.

CONTINUOUS STILL

For Turpentine, Is Cheaper
To Build and Operate

FOR THE distillation of turpentine
from the oleoresin of pine trees, a
continuous still has shown efficiency
and economy of both labor and
steam in pilot plant runs made in
competition with conventional batch
stills. Furthermore, the rosin pro-
duced by the new still is reported
to be about half a grade better than
that produced from the same gum
by the traditional batch method. The
new still operates on the flash prin-
ciple, the clean filtered gum being
pre-heated and sprayed into the
flash chamber. Here about 80 per-

" cent of the turpentine is volatilized

to go to the condenser. The gum
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containing the remainder of the
turpentine passes down a stripping
column counter current to a flow
of steam which strips out the re-
mainder of the volatile solvent. The
new stills are expected to be cheaper
to build and install than the present
batch stills, as well as cheaper and
more efficient to operate.—D.H.K.

ELECTRONIC BOMBARDMENT

Cleans Optical Surfaces in
Preparation For Coat

CLEANING optical glass surfaces by
electronic bombardment prior to
coating is a process designed pri-
marily for aiding in the application
of aluminum, the reflecting agent,
to television and other first-surface
precision mirrors.

The ground and polished optical
glass is placed in a metal holder in
a high wvacuum bell, where a

Blowing the surface dust from a pre-

cision mirror prior to lowering the
vacuum bell for electronic bombardment

tungsten filament, similar to the fila-
ment in an ordinary electric light
bulb, is electrically heated to a tem-
perature at which electrons are
“boiled out.” Since electrons are
negative particles, they are attracted
by the holder which is at high-plus
voltage with respect to the fila-
ment. Thus attracted, the electrons
bombard the glass at a speed of
several thousand miles per second,
leaving the surface entirely free
of water and extraneous material.
After cleaning, the glass, still con-
tained in the high vacuum chamber,
is coated with aluminum by an
evaporation process. The result: A
mirror of extremely high precision.
When the glass is placed in the
vacuum bell, an unnoticeable resi-
due of moisture several molecules
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thick, which is always present on
any surface, remains. This can be
removed only by applying heat, but
aluminum will not adhere to a
heated surface; hence the electronic
bombardment method was developed
to overcome that difficulty.

Unlike other heating methods, the
electronic bombardment technique,
developed by the Bausch and Lomb
Optical Company, heats only the
surface of the mirror, which almost
instantaneously cools to the tem-
perature of the remainder of the
glass. The aluminum coating, ap-
plied after this treatment, will ad-
here.

HOT-COLD PIPE

Separates Elements. of Heat
and Cold in Gases

A PIECE of pipe 15 inches in length,
that blows hot air out one end and
cold air out the other, requires only
a stream of compressed air for its
cperation—no heating or cooling
equipment whatever. And in so do-
ing, it achives a long cherished
dream of physicists: Separation of
the elements of heat and cold that
are present in every gas. While it
is barred from the fields of commer-
cial refrigeration and heating,
because of its low efficiency, the
“hot-cold pipe” may reveal hitherto
unknown facts about the behavior
of hot and cold gases. The instru-
ment also holds good promise as a
useful laboratory tool, since it is
the simplest, most inexpensive way

a

Courtesy Westinghouse Electric Corporation

of producing low temperatures now
known. The “hot-cold pipe,” as con-
structed by the Westinghouse Elec-
tric Corporation, is 15 inches long
and one inch in diameter, and is
designed along the lines of a model
18% inches long but only three-
tenths of an inch in diameter, con-
structed by a German scientist and
recently brought to America.

Operation of the pipe is amazingly
simple. Compressed air is pumped
into a nozzle at the right end of the
pipe. Striking a steep spiral there, it
is converted into a whirlpool of
rapidly spinning gases. The air in
the center of the whirlpool becomes
cold almost instantly while that
toward the outside grows corre-
spondingly hotter. The inside or cold
air then is drawn off through a
quarter-inch opening at the right
end of the pipe while the warm air
goes out a similar opening at the
opposite end. There are no moving
parts and the pipe can be constructed
using only a few dollars worth of
material.

In the original tube, its German
inventor, R. Hilsch, claims to have
produced one air jet as hot as 154
degrees, Fahrenheit, and another as
cold as 10 degrees, Fahrenheit. He
also predicted that with proper de-
sign of the pipe and control of the
air flow, temperatures, more than
double the boiling point of water on
the one hand, and 50 degrees below
zero on the other, can be obtained.

The Westinghouse version of the
pipe, constructed by Mr. Gaylord W.
Penny, is more than twice as large
in diameter as the German original,

Warm air is drawn from the left end of the pipe, cold air from the right
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so that the behavior of air in the
“whirlpool” can be studied more
easily. The larger diameter limits
opposite-end temperature differ-
ences to only four degrees, but al-
lows measuring instruments to be
placed inside the pipe.

“What actually happens inside the
whirlpool of air is not known defi-
nitely at this stage of the research,”
Mr. Penney says. “One theory is
that the various ‘layers’ of whirling
gas are traveling at different speeds.
At the center they may be virtually
at rest, while a fraction of an inch
away they may have attained their
highest velocity. This speed falls
away gradually toward the outer
edge of the whirlpool.

“Gases traveling at higher speeds
are believed to exert a frictional ef-
fect on those of lower velocity—
much as two surfaces rubbing
against one another produce friction
—thus transmitting energy from the
inner portion of the ‘whirlpool’ to

the gases at its outer edge. The net

effect is that the outer layers are
considerably warmed, while the in-
side layers are correspondingly
cooled. No energy, however, actu-
ally is gained or lost. Whatever heat
is extracted to produce the cold
stream of air must be added to the
warmer end of the flow.”

PLATING BATH ECONOMY

Promoted by the Use of Plastics
Tubes Floating on Surface

TUBES extruded of polystyrene, cut
in three-inch lengths and closed at
each end to resemble miniature pil-
lows, when floated on chrome plat-
ing solutions in sufficient depth to
blanket the bath, protect workmen
from the acid fumes and prevent
loss of chromic acid in spray form
through the ventilating system. Heat
and electric power in the plating
room also are said to be saved by
cutting down on the quantity of air
withdrawn by the blower.

Known as Chrome-Lock -tubes,
these little plastics “pillows” move
apart easily when a rack of objects
to be plated is lowered into the so-
lution, and move back into place
around the rack spine, completely
covering the acid bath, while the
plating is accomplished.

Made of the Dow Chemical Com-
pany’s Styron, these tubes are re-
sistant to acids, light in weight, and
have a smooth texture. The tubes,
produced by the Udylite Corpora-
tion, are not changed in appearance,
size, weight, or chemical composi-
tion, even when immersed in the ex-
tremely strong acid solution for
days. The plastics is shatter proof,
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preventing loss of the tubes by
breakage, and very few are lost
by drag-out when plated objects are
taken from the bath.

X-RAY INSPECTION

Of Metal Parts Requires A
Well-Trained Operator

INSPECTION of industrial products
always has two purposes. The first
is to prevent shipping imperfect
goods. The second is to improve
production techniques by slowly
and steadily compiling statistics
about what faults are being pro-
duced. Thus, inspection requires
high orders of conscientious atten-
tion and imaginative interpretations.

Continuous X-ray inspection is a
fairly new technique. It finds the
flaws inside of metal parts without
injuring the parts in any way. But

Hidden flaws revealed by X-ray

so much can be told and interpreted
by skilled reading of X-ray films
that, as a rule, the reading task is
assigned to a highly trained engi-
neer.—E.L.C.

SOIL COMPACTOR

Operates by Water Jet and
High-Speed Vibration

COMPACTING sandy soil to increase
its load-bearing capacity before
starting construction work, a vertical
cylindrical vibrator is powered by a
motor especially designed by the
General Electric Company to op-
erate within the vibrator while it is
submerged’ in wet sand.

The huge machine, which is han-
dled by a crane, compacts the soil
by the combined action of a jet of
water and high-speed vibration in-
duced by the motor. Called vibro-
flotation, this method diminishes the
volume and permeability of soils,
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Increases soil’s load-bearing capacity

lessens the active soil pressure, and
increases the passive soil resistance.

The entire process, including
pumping the water, raising and low-
ering the machine, and driving the
vibrator motor, is accomplished
electrically. Vibroflotation was in-
troduced in this country by Mer-
ritt, Chapman, and Scott, con-
tractors, and Parsons, Brinkerhoff,
Logan, and McDonald, consulting
engineers.

RADIO YARDSTICK

Measures Distances With
High Accuracy

USED BY surveyors in measuring dis-
tance and position, a new radio sys-
tem is capable of detecting a one-
inch movement of a small radio
transmitter. It is also capable of
measuring longer distances, and is
not limited to line-of-sight measure-
ments. In this system, known as
Raydist, errors can result only from
variations in frequency of a single
transmitter and from radio propa-
gation phenomena. By the use of
a high-quality quartz-crystal-con-
trolled transmitter, accuracy of the
device, produced by Hastings In-
strument Company, is limited only
by the consistency of radio propa-
gation—K.H.

NYLON CONSTITUENT

Made From Farm Wastes
Or Natural Gas

TETRAHYDROFURANE, a chemical sol-
vent obtained by a series of reac-
tions starting with oat hulls, corn
cobs, and other agricultural by-
products, is the basis of a new proc-
ess for making hexamethylene dia-
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mine, one of the two constituents of
nylon. E. I. du Pont de Nemours
and Company is constructing a
$3,000,000 plant at Niagara Falls,
New York, to make this intermedi-
ate. Celanese Corporation is also
making tetrahydrofurane from nat-
ural gas at Bishop, Texas.

The interest in this compound is
easily understood, for tetrahydrofu-
rane is extremely versatile in its
properties. It is reported to be an

Sheer hose from corn cobs or gas

excellent solvent for natural and
synthetic rubbers, the difficultly-sol-
uble polyvinyl chlorides, and other
vinyl polymers and copolymers. It
will dissolve large amounts of resins,
it is claimed, without becoming vis-
cous.

It is also capable of polymerizing,
giving soft resins or solid rubbers as
desired. Its chemical reactivity as
an intermediate, however, is its
strong asset. Formation of the nylon
intermediate is only one of such
uses: its reactions with ammonia,
amines, and sulfides are also being
explored as commercial possibilities.
—H.CE.J.

PLASTICS-LINED PIPE

Decreases Corrosion Failure-
In Oil Well Drilling

To PREVENT corrosion in the steel
pipe used for drilling oil wells, the
Spang-Chalfant Division of the Na-
tional Supply Company has devel-
oped a thermosetting plastics coat-
ing for the inside of these pipes.
[First announcement on page 112,
March 1947 Scientific American.—
Editor.]

The problem in developing this
coating was to find a material that
could withstand the operating con-
ditions in oil well drilling, and that
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could be applied to 30 foot lengths
of pipe. The coating had to be im-
pervious to oil and water, be re-
sistant to chemical attack, be able
to withstand temperatures as high
as 400 degrees, Fahrenheit, and to
stand abrasion without flaking off.

To apply the coating, the 4%
inch pipe is first shot-blasted on the
inside. Then the thermosetting
liquid is forced up inside the pipe
until it reaches the top. It is next
drained down slowly so that no air
bells or streaks are formed. After
a normal-temperature short drying
time, the pipe is placed in an oven
and the coating baked. This process
is repeated for four coatings.—
C.A.B.

CASTING INSPECTION

Greatly Simplified By Three
Dimensional Projection

HAVING seen several years of suc-
cessful application to thousands of
intricate ferrous and nonferrous
castings, a method for inspection
and layout by three-dimensional
projection of accurate layout draw-
ings upon a rough casting has ef-
fected considerable savings in time
and material. Moreover, an un-
skilled operator with but a few days
training can employ the method,
whereas the usual bench layout re-
quires inspectors familiar with ma-
chining practice.

Originally designed to inspect and
lay out parts for subsequent mach-

L]

Finished
casting
image
projector

Set-up for projecting layout drawings on casting in background

ining, this method has also been used
for rapid inspection of finished parts.
Projection may also be employed
during an actual machining process,
whether the part to be machined is
stationary or revolving. The equip-
ment assures layout accuracy with-
in 0.015.

The installed apparatus, devel-
oped by the General Electric Com-
pany, consists of a layout image pro-
jector containing a photographic
glass slide of the finished casting
layout. The layout is projected by a
lens directly upon the surface of the
casting. To establish the plane of
true projection and correct dimen-
sions, an inspection plane projector
is used to emit a sheet of light which
falls vertically upon the casting.

When machining a piece which re-
volves and is symmetrical about the
axis of rotation, the finished outline
may be projected to serve as a tem-
plate.

This template-projection system
may be used in fabricating duplicate
metal parts for tanks, boilers, and
other burned-out and welded pieces.
Variations of this system can be
used for laying out intricate pieces,
locating parts to be welded, shear-
ing, and general layout operations.

To make this three-dimensional
method practical, drawings of fin-
ished casting, which are suitable for
photographing, are prepared. The
size and focus of the drawing image
on the ground glass of the camera
are checked by microscope for ac-

curacy.

Inspection
plane
projector

Control
ponel

Complicatec
casting

Movable
surface
plate
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MINIATURE SWITCH

Features Snap Action and
Precision Operation

No LARGER than a dime, a new snap-
action precision switch has as its out-

standing characteristics compactness
and rugged construction. Particularly
adaptable in meeting specifications

where space is at a premium, it serves
ideally in the electrical circuits of dis-
pensing machines, electric irons, lino-
types, photographic timers, automatic
washing machines, dictating equip-
ment, and countless other consumer
and industrial electric mechanisms.
Known as Q-Switch, it has high cur-
rent-carrying capacity, and is designed
to meet any circuit requirement— nor-
mally open, or normally closed; single-
or double-throw, single pole. A prod-
uct of the Mu-Switch Corporation,
Inc, its electrical rating meets all
Underwriters Laboratory requirements.

MULTIPLE DRILL UNIT

Shows Increase in Gas-Burner
Output of 1600 Percent

COMPLETING 385 holes simultaneously
in a gas burner, a gearless, hydraulic
drilling unit turns out an average of 30
burners per hour for an eight-hour
day, where before its installation, 15
buners per eight-hour day was the best
possible production. Standard threaded
shank drills are used in this operation.

Only one operating lever
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Products

To remove or install a new set of drills,
the operator needs only a pair of pliers,
and the change can be made in matter
of minutes.

The entire drilling cycle of the unit,
product of Zagar Tool, Inc., is con-
trolled by one operating lever. A hy-
draulic pumping system in the base of
the unit'operates the motor which runs
the drill-head, as well as the ram that
brings the casting up to the drill-head.
This ram moves upward quickly, then
automatically slows to"a predetermined
rate of feed as the spindles start to
revolve. After the burner is drilled,
the ram returns quickly to a normal
position and the entire machine comes
to a halt, completing one drilling cycle.

SOLENOID MOTOR

Produces Constant Torque
Instead of Thrust

OPERATING as a solenoid except that it
rotates through 180 degrees, a power
device produces torque instead of

Torque througn 180 degrees

thrust and consequently eliminates the
necessity of connecting linkages. The
armature of this unit is so designed
that it maintains a constant heavy-
duty torque throughout its entire 180-
degree travel. Originally designed for
the operation of radio tuning units,
especially in automobile receivers, the
unit called Rotonoid, has widespread
application in many fields ranging from
electromagnetic valves to adding and
calculating machinery. The entire unit
is self contained, measuring approxi-
mately 2% by 2% by 34 inches high
and weighing 10 ounces. Standard
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Rotonoid units now in production-have
a torque of 16 inch-ounces and can be
operated continuously at 20 cycles per
minute without exceeding a safe tem-
perature. Where faster action is ad-
visable, they can be used at 60 cycles
per minute for periods up to 12 min-
utes on 115 volts, 60-cycle a.c.

When the Rotonoid is equipped with
a current interrupter operating auto-
matically at stroke completion, the tem-
perature rise may be held to a mini-
mum. This means may be employed to
energize the coil for the necessary
time only, and a relay attachment for
this purpose is available.

SOLDERING TOOL

Is Compact and Portable,
Will Not Over-Heat

OPERATING on the resistance heating
principle, a redesigned soldering tool
heats 20 percent faster, has thumb
switch for close heat control, is light-

Rated at 1000 watts

weight, compact, and portable, and can
be used for long periods of time with-
out overheating.

Built to industrial standards, the
complete unit includes a transformer
or power unit and a soldering tool
that operates like a pair of pliers.
Holding the work with the plier tool
completes the transformer secondary
circuit and causes the work to heat in-
stantly. No pre-heating is necessary.
Heat is produced between the electrodes
of the soldering tool only, thus concen-
trating it on the exact spot needed.
There is no danger of melting nearby
joints or burning other parts.

Handles of the soldering tools, pro-
duced by Ideal Industries, Inc., are
made of light-weight plastics. Radiating
fins isolate the Meehanite jaws from the
handles to prevent excessive heat con-
duction. The plier can be locked in
any position for special applications by
tightening screw at hinge. Secondary
leads, made of super flexible power
cable and insulated with light-weight
woven asbestos, are attached to the
side of the jaw for easy handling and
cooler operation. The plier is intended
where work may be held in the jaws
and heated—for example, in removing
or applying solder lugs, sweating and
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Can be powered by turbine, engine, or synchronous electric motor

unsweating copper pipe and fittings,
soldering wire joints, and so on. Called
Thermo-Grip soldering tool, it is rated
at 1000 watts.

FIREPROOF FABRICS

Made From Flexible Glass-
Asbestos Combination

DEVELOPED for use in theaters, night-
clubs, restaurants, auditoriums, air-
planes, trains, and similar places of pub-
lic assembly, fireproof drapery fabrics
of asbestos and glass are said to be ex-
ceptionally light in weight and to have
excellent draping qualities. They will
be produced in the form of gray goods
suitable for dyeing and printing in a
variety of colors and patterns.

The asbestos-glass fabric, developed
by the United States Rubber Company,
is the outgrowth of war-time research
on’fire-resistant materials for industrial
use. Asbestos and glass complement
each other when woven together, mak-
ing a fabric with high flexibility and
strength, low stretch with good re-
sistance to abrasion, and stability under
atmospheric changes.

PACKAGED DIE CASTER

Simply Constructed, Is
Easy To Operate

COMPLETELY self-contained, an air-op-
erated die casting machine fills the need
of many firms who require intermittent
production die-casting work but with-
out the facilities or need for establish-
ing a regular die-casting division. This
machine, needing only the simplest
possible installation, measures 22 inches
by 72 inches, and is 40 inches high.
No special maintenance crew is re-
quired to adjust and maintain the die
caster. Likewise, no specially trained
die-casting technician need be hired to
operate it. The average shop employee
can handle production runs on this
“goose-neck” type machine, the maxi-
mum casting capacity of which is one
and a half pounds, with a possible
maximum of 720 shots per hour.

In construction, the die-casting unit,
manufactured by the Robert A. Cox
Company, features single hook-ups for
air, gas, and 110-volt current. It comes
furnished complete with necessary blow
torches for properly heating both goose-
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neck and nozzle. The holding pot has
a capacity of 300 pounds of zinc alloy.
It is cast of Meehanite iron and is de-
signed in such a manner as to provide
maximum heating area for the metal at
all times. The furnace is lined with
four and one half inches of fire brick
insulation. A safety vent is also pro-
vided to take care of any metal which
might get into the furnace by accident.

Simple operation throughout is an
outstanding characteristic of the Cox
machine. It is equipped with a loose-
type nozzle, instantly removable. A
removable bar facilitates die loading.
All working parts are readily accessible
for inspection, adjustment, or mainte-
nance. Zerk fittings are conveniently
located so that all bearing faces may be
properly lubricated. By installing this

No trained casting operator needed

completely self-contained die-casting
package, the average small and medium
sized metal working shop, or any manu-
facturing plant making products re-
quiring die casting, saves on job-shop
costs, reduces inventory expense, and
is provided positive overall production
control.

AIR COMPRESSORS

Available in a Variety of
Sizes and Capabilities

MANUFACTURED in six sizes and with a
great variety of compressor cylinders, a
motor-driven compressor of new de-
sign offers a wide range of volumes and
pressures for handling air or gas. It is
built with from one to six crank throws
and ranges in horsepower from 500 to
2750. . The compressor stroke is 14
inches and it operates at 300 revolutions
per minute. Power for driving can be

taken from a standard synchronous
electric motor, an engine, or a turbine.
The lubricating system, which includes
a pressure pump and a built-in filter
and cooler, furnishes oil under pressure
to all moving parts.

Provision can be made for low vacu-
ums or for high pressures, as well as
for all intermediate pressures, enabling
the selection of precisely the proper
size and type of compressor cylinders
for any desired volume and pressure
within the horsepower limit of the unit.
The low- and medium-pressure com-
pressor bodies are of Meehanite metal,
while high-pressure bodies are of cast
or forged steel as required. The cylin-
der valves are of a standard ring-plate
type and are self-cleaning. Valve seats
are renewable, and interchangeable
from suction to discharge.

Electrical or mechanical unloading by
means of compressor suction valve
lifters is also available, offering auto-
matic control of flow or pressure. Au-
tomatic starting can be provided and
compressor cylinders can be automati-
cally unloaded for easy starting. Bear-
ing temperature shut-down, low
lubricating oil pressure shut-down and
various other controls are available, de-
pending upon the type of installation.

Dimensions of the compressor, desig-
nated by its manufacturer, the Cooper-
Bessemer Corporation, as Type JM,
range from 11 feet 7 inches to 24 feet
6 inches in length, and from 13 feet 9
inches to 24 feet 2% inches in width.
These lengths may vary slightly de-
pending upon the size motor used,
while the widths may vary according
to the type of compressor cylinder
used.

VERTICAL MOTORS

Have Positive Lubrication,
Hollow Shafts

AVAILABLE in ratings from one to 500
horsepower, all speeds and frequencies,
a hollow-shaft vertical motor designed
specifically for pump drives is suitable
for use on irrigation projects, deep-
well turbine pumps, municipal and in-
dustrial water-supply projects, mine-

Protected from self-damage
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dewatering pumps, and process- indus-
try liquid pumps.

For motors rated at 10 horsepower,
1800 revolutions per minute, and larger,
a system of controlled lubrication is
featured, which allows just the right
amount of oil to flow through the bear-
ings, thus preventing oil-friction loss
caused by foaming and churning. Bear-
ings are protected from rust even dur-
ing standby periods because the oil
level is above the top of the balls.

A large oil reservoir cast integral with
the motor end-shields has sufficient
capacity to allow the oil to cool and
recover before being recirculated. A
close-running fit betweerr the end
shield and couplings protects bearings
and oil reservoir from the entry of
dirt even when the top cap is removed
for pump adjustment. Motors of 7l
horsepower, 1800 revolutions per min-
ute, and smaller have grease-lubri-
cated bearings.

Bearings, punchings, and windings
of these new General Electric motors
are cooled by a double-end ventilation
system which draws in air at both ends
of the motor and discharges it through
openings in the stator frame. A pro-
tective “self-release” coupling prevents
damage to the pump or motor caused
by motor reversal. This consists of a
top half-coupling keyed to the pump
shaft and a lower half-coupling keyed
to the motor shaft. It reduces installa-
tion time and provides a simple method
of checking motor alinement.

PLASTICS GUARD

Protects Finished Parts
While in Transit

To INSURE that the ultimate consumer
receives metal parts in “factory fresh”
condition, a novel protective system has
been devised by the Jergens Tool Spe-
cialty Company. After the part to be

Protects machined surfaces (above)
or threads (below) from dirt, damage
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shipped has been thoroughly oiled as a
guard against oxidation, a tough plas-
tics coat known as Seal-Peel, which is
easily removed by the consumer, is
placed over the portions most subject
to damage. Thus the part is kept ab-
solutely clean, and damage to ground
surfaces, threads, and so forth, as a
result of shipping or handling, is vir-
tually eliminated.

COLD-STORAGE PAIL

Uses Fiberglas-Plastics
Insulating Liner

EASILY portable, a container for iced
storage of fish and game is provided
for sportsmen by a Fiberglas-insulated,

As pail cover (left) and liner (right)

plastics-protected liner designed to be
used inside the familiar 10-quart gal-
vanized pail. Known as the Pailmaster,
it has a removable top of Fiberglas in-
sulation, encased in a sealed plastics
cover and held in place by a braided
draw-string passing through nickel-
plated grommets. To insure rugged con-

struction, all seams are electronically-

welded to form a homogeneous plastics
protection for the inch-deep Fiberglas
insulation.

A typical test of the high efficiency
of the Pailmaster was the placing of 150
ice cubes in the closed unit for 15 hours
at a room temperature of 70 degrees,
Fahrenheit. At the conclusion of the
test, all the ice cubes were still large
enough to use in the preparation of
cold drinks.

The Pailmaster, manufactured by
Plastic Sheet Fabrication, Inc., is also
available in a design which provides
insulation for the entire exterior of a
standard galvanized pail. In this form
it converts the pail into a container for
frozen foods, ice cubes, milk, and other
foods requiring refrigeration, and pro-
vides equally satisfactory storage for
hot drinks and hot foods.

TAPE DISPENSER

Ejects Measured Strips of
Adhesive Material

FOR use with transparent or colored
pressure-sensitive tape in all widths up
to one inch, a definite length dispenser
takes either a one- or three-inch tape
core. By simply setting the indicator
on the side of the machine to the de-
sired length and then pressing down
the lever, the tape is ejected—cut off
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Cuts strips from 3 to three inches

and ready for use in lengths from
38 to three inches. A variation for use
in production lines can be made by
adjusting the dispenser to cut long
strips which are perforated at required
lengths.

. The piece of tape rests on a “waffle”
wheel at the front of the dispenser,
and is easily lifted for whatever ap-
plication is desired. The cutting of the
tape into short lengths needed will
bring about tremendous economy over
the present wasteful, hit-or-miss hand
method. The machine operates equally
well with either cellulose or acetate
fiber, and with all makes of pressure-
sensitive tape.

This dispenser, called Tape-Saver, is
a product of the A-L-B-E-Engineering
Company and is expected to fill a need
in factories, shipping rooms, mail rooms,
offices, and on wrapping counters in
retail stores.

HIGH-SPEED CORE DRILL

Has Coolant Supplied Through
Stem to Abrasive Rim

DESIGNED to drill holes of any depth
within the length of the drill and in
all hard, brittle, non-metallic materials,
a new core drill achieves exceptional
drilling speeds due to the method of
supplying coolant through the drill
stem to the special metal-bonded dia-
mond abrasive rim. Chips and sludge
are flushed from the kerf as fast as
developed, and since the coolant sup-
ply is constant, the drill functions
without heat, regardless of the hole
depth. The core drill may be used in
drill presses, on portable electric drills,
or directly coupled to motor shafts. It
operates in any position with equal ef-
ficiency, and usually requires only a
few seconds per inch of travel when
drilling most materials.

Once seated, the drill, called the Di-
Met Core Drill, travels in a straight
line and, with care, unbroken cores of
any length within the drill capacity are
easily produced. On most operations
coolant from the local water main is
satisfactory. When drilling exception-
ally hard materials, such as petrified
wood, special coolants or additives,
such as a soluble oil, may be prefer-
able. The supply is connected to the
coolant head through a flexible rubber
hose and this head remains stationary
during drilling operations. It is packed
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off both above and below the port of
coolant entry.

The complete drill head assembly,
a product of the Felker Manufacturing
Company, consists of a collet drill shank,
a coolant head, which slips over the
shank, and individual collets to which
the drills are attached. Drill collets
readily detach from the collet drill
shank, permitting free access to either
end of the core drill. Tight cores are
thus easily ejected.

COLLAPSIBLE LADDER

Folds Easily, Takes Litile
Space in Storage

LIGHT-WEIGHT and completely collapsi-
ble, a ladder whose rungs are made of
aluminum tubing, and with side rails
of extruded aluminum, weighs approxi-
mately 40 percent less than conven-
tional wood ladders of the same length.
When not in use, the two side rails
fold together and the rungs fit com-
pactly within the extruded sections,
making the ladder easy to store and

Open . . . partially folded . . . folded

carry in close quarters. When folded,
the ladder takes up less space than a
two by four timber. A simple snap-ac-
tion locks the ladder firmly and safely
in either open or closed position. These
ladders are made by the Gepfert Manu-
facturing Company in all standard
lengths up to 28 feet, in either single
or extension type.

REPLACEABLE HAMMER TIPS

In Three Hardnesses Extend
Tool’s Versatility

AVAILABLE in three grades of hardness,
replaceable tips for a series of hammers
are stamped “soft,” “medium,” and
“hard” so that the operator can quickly
select the tip needed for the particular
job at hand. While in use, tips are
locked firmly in place.

While these replaceable tips add to
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the versatility of the hammer, they
are also an economy ‘feature, since
the hammer’s life may be extended by
inexpensive replacement of the tips.

Unlike rawhide and rubber hammers,
these tips have virtually no rebound or
sting, a feature that not only makes
them less tiring to use, but also more
accurate. The tips are made of “live”
material called Nuplaflex that retains its
shape under the most severe punish-
ment. In tests they are reported to
have regained their original form after
being crushed flat by 20,000 pounds of
pressure. The tips are chip-proof, non-
explosive, and will not flash burn.

Called the Nupla Hammer by its
manufacturer, The New Plastics Cor-
poration, it is designed as an all-pur-
pose tool for mechanics, machinists,
auto body repairmen, assemblers—
wherever a “soft” faced hammer is re-
quired. It is available in five sizes and
ten weights.

HOLE GAGE

Features Self-Centralizing
And Readability

REVEALING size variations in tenths of
thousandths, a new small hole gage
makes possible thorough inspection of
inside dimensions between .250 and
.500 inch. The spring-centralizing de-
sign plus precise measuring contacts
and motion transfer units locate them-
selves in the hole and show the true
diameter reading with a high degree
of accuracy. The gage employs 14 in-
terchangeable extensions to cover the
full range from % to Y% inch. It ex-
plores any hole within its capacity
to a maximum depth of 2% inches,
revealing diameter and also roundness,
taper, bellmouth, and other hole in-
accuracies.

Used as a single-purpose inspection
tool or for checking a large variety of
sizes, it shows precisely and sensitively
how much a dimension varies, and not
merely whether it’s in or out of toler-
ance. Being a point-to-point contact
gage, it reveals any small area im-
perfections in the hole. All contacts,
both measuring and centralizing, are
hard chrome plated and. carefully
radiused for long-lasting, accurate ser-
vice. Called Model 1204 by its manu-
facturer, the Federal Products Corpo-
ration, it is extremely light and fits the
hand comfortably.

SENSITIVE CONTACT

SPRING-LOADED
CENTRALIZING
CONTACT

SPRING-LOADED
CENTRALIZING
COMTAGT

NTERCHANGEABLE
REFERENCE CONTACT

Employs 14 interchangeable extensions

The gage comes complete with ad-
justing wrenches and the extension
or extensions required. It is easily ad-
justed for a particular dimension with
a master ring of the proper size.

The inspector can readily see dimen-
sional variations as small as .0001 inch
or as large as plus or minus .004 inch
on the indicator dial.

PALLET LIFT TRUCK

Is Easily Elevated With
Hydraulic Foot Pump

STRONG but light-weight, a pallet lift
truck has a frame constructed of sheet

Relief valve prevents overload damage

steel formed into box sections, with
wheels and other non-structural parts
made of aluminum alloy. Elevation is
accomplished by a hydraulic foot pump
whose stroke length is dependent upon
the stature of the operator. By pushing
the foot pedal forward, the lift, a prod-
uct of Lyon Raymond Corporation, is
lowered. The pump is equipped with a
relief valve to prevent overloading and
possible damage.

CUTLERY HANDLES

Of Birch-Plastics Laminate
Resist Heat and Acids

HARD enough to be used as a metal-
forming die during the war, a com-
pregnated wood and plastics material
is now being used for household cut-
lery handles. The new material, called
Pakkawood, has been in use since early
last year, and has shown excellent
qualities of durability, and heat- and
acid-resistance. The new material re-
tains its original luster even after
continuous soaking in dish water. For
many years the cutlery industry has
been experimenting with materials for
household cutlery handles that would
retain their original color and lustre
in use. Most handles were made of
imported hard woods. Pakkawood,
which during the war was also used
to make propellers for training air-
craft, is made of thin layers of birch
wood that are immersed in baths of
liquid plastics. The wood is then stacked
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in layers and compregnated in presses
that develop over 600 tons pressure to
form solid blocks.

This material is also being used for
cutlery cases containing the new self-
sharpening carving knives currently
being manufactured. The knives are
completely encased in Pakkawood
blocks which contain carborundum
sharpening hones and automatically
sharpen the knives as they are removed
or replaced.

DRILL AS LATHE

Combination Made Possible by
Simple Attachment

CONVERTING any bench or floor model
drill press with a column either 2%
or 23 inches in diameter into a wood
turning lathe, a unit known as Dril-
Lathe is easily and quickly installed as
a permanent part of the drill press.

As lathe, takes work up to 36 inches

Conversion from one position to the
other is accomplished in a matter of
seconds by simply loosening one bolt
and indexing the drill press head and
lathe bed in the positions desired. By
combining the two tools in a single
unit, a considerable amount of floor
or bench space is saved, as is the cost
of a second electric motor.

Installation of the Dril-Lathe, a prod-
uct of the Nobur Manufacturing Com-
pany, on the conventional drill press re-
quires only the removal of the stand-
ard drill press column for replacement
by the two-piece pivotally connected
tubular column furnished as part of
the unit’s assembly. No further changes
are required, and the utility of the
drill press is in no way altered. When
moved to the lathe position, the con-
verted tool can handle all types of
wood turning, and will take work up to
36 inches in length.

OSCILLATING COMPRESSOR
Has High Output, Can be
Adapted to Many Uses

HAVING only four major driving parts,
a new oscillating compressor produces
an unusually large volume of air with
a comparatively low horsepower motor
running at a low speed. The two cylin-
ders of this compressor are each divided
into four compartments by two sta-
tionary vanes and one oscillating rotor
which is fixed to the rotor shaft. Thus
an equivalent of eight-cylinder per-
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formance is achieved. A test model

weighing 350 pounds, with a bore ten

inches in diameter and nine inches
deep, was run at 235 revolutions per
minute. It produced over 500 cubic feet
per minute of free air at room tem-
perature, an output reported to be 10
times that of conventional compressors
of comparable size. And after having
run for eight hours with no cooling
device, the temperature of the com-
pressor was found to be only 100 de-
grees, Fahrenheit. Vibration is so low
that a coin balanced on the compres-
sor’s housing remained poised during
the entire test. A 20 horsepower, three
phase, 220 volt motor was used for the
test.

This compressor, developed by Asso-
ciated Engineers, Inc., is expected to
find wide application where conven-
tional models are impractical because
of weight and size. It can be adapted
to refrigeration, hydraulic, ventila-
tion, and stage booster pumps.

WARNING LAMP

Easily Installed, Features
Automatic Blinking

CONTAINING all the necessary elements
including the flashing mechanism, an
attention-arresting panel warning lamp
blinks automatically when activated.
The lamp is easily mounted in a single
hole; with a grounded panel, only one
terminal wire is required. Standard

Can be mounted in a single hole

lamp bulbs are used, and are readily
accessible from the front of the panel.
Manufactured by Jersey Technical En-
terprises, the device is known as Blink-
O-Light, and is available in a variety
of sizes and voltages.

V-BELT CLUTCH

Provides Shockless, Easily
Controlled Load Pick-Up

DESIGNED to grip or release directly on
the V-belt, a clutch unit, complete in
itself, may be used either as a driving
or a driven pulley. In operation, the
positive, smooth clutching action is the
grip of the sidewalls of the pulley
against the belt. When the clutch is
opened, the belt slackens and idles on
a free-running, grease-sealed, ball-
bearing, with no attendant belt drag
or creep. One fixed flange of the V-
belt sheave is an integrally attached
part of the hub and the inner race of
the sealed ball bearing belt idler, as
shown at point Number 1.

Four free-rolling steel balls (Number
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Driving or driven pulley

2) rides in grooves in the hub and
carry all turning and locking forces.
The balls are carried forward by the
sliding clutch sleeve or movable flange
(Number 3), and drop into pockets at
the ends of their grooves. The cam
sleeve (Number 4) then moves over the
clutch sleeve, and locks the clutch
against the balls in driving or driven
position. All parts turn with the shaft.

The engaging action which grips the
belt and at the same time forces it
away from the idler bearing and into
working position is smooth and shock-
less in load pick-up.

A stop ring prevents over-travel of
the cam sleeve in disengaging action.
The cam sleeve carries a projected
flange on which a shift collar is
mounted, in its turn actuated by a
shifting fork.

Known as the Ball-lok V-Belt
Clutch, it is manufactured by the V-
Belt Clutch Company and is suitable
for application in connection with in-
ternal combustion engines, motors,
tractors, and many types of machines
where compactness, light weight, and
controllability are' requirements.

TELEGRAPH WRITER

Permits Inexperienced Operator
To Send Clear, Rapid Code

FULLY automatic, a telegraph code
writer will send perfect telegraphy in
any code from two to 60 words per min-
ute. Since the code writer is similar in
appearance and operation to an elec-
tric typewriter, even inexperienced op-
erators can send flawless and easily-
understood code. Unaffected by cen-
trifugal force, it may be operated on

Can also be used for code instruction
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ships, in airplanes, on trains or auto-
mobiles. Nervous strain and the “swing”
of operators are entirely eliminated.

A repeat key on the code writer, pro-
duced by the Selectograph Manufac-
turing Company, makes possible self
instruction at any speed desired. An
electronic oscillator and loudspeaker
monitor (which may be replaced by a
sounder) with jacks for head phones
or a remote loudspeaker affords easy
instruction and invaluable aid to class-
room instructors. The speed of trans-
missiod is controlled by a speed se-
lector and a calibrated speed indicator
mounted on the instrument.

The Selectrograph Code Writer is
motor driven and may be equipped for
any A.C. or D.C. voltage specified. Ma-
chines are available for International
Morse Code, American Morse Code, or
any other type of code. Ciphers may be
easily adapted to the instrument for
secret transmissions, using standard
codes, by changing cams, or by use of
private code ciphers. Code is sent by
the instrument through a series of cams
operated by friction drive. An inter-
locking key mechanism prevents strik-
ing a key while a cam is in motion.

Standard equipment includes volume
control and switch, three position tone
control, and indicator lights. Later
models will include tape recorders for
recording code transmissions or for pre-
paring tapes for transmission.

PARTICLE COUNTER

Detects Dust and Bacteria In Air
By Noting Scattered Light

AUTOMATICALLY counting individual
smoke particles or bacteria as small as
25 millionthe of an inch in diameter
and weighing only four millionths of-a
billionth of an ounce, a new photo-
electronic instrument is expected to
be useful to the research bacteriologist
in testing contamination, and in many
industrial plants producing pharma-
ceuticals, such as penicillin or strep-
tomycin, or chemicals, such as alcohol
or acetone, by fermentation. The coun-
ter also may serve in detecting dust
which must be excluded in the manu-
facture of photographic film and fine
optical instruments.

When sunlight streams through a
window into a darkened room, the
sparkling motes of dust are clearly
visible, because of the light which
they reflect and scatter. All suspen-
sions of finely divided materials in air,
called “aerosols,” show this property
of scattering light. This is true whether
the material be transparent or opaque,
solid or liquid.

The new instrument utilizes the light
scattered by the microscopic particles.
A brilliant light is concentrated in the
center of a black-walled cell by means
of a condensing lens. A stream of air
containing the suspended particles—of
smoke, for example, or bacteria—is
passed through this bright spot, and
each particle signals its presence by a
flash of light. An electric eye, arranged
to view these flashes, translates each
into a tiny electric pulse, which is am-
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To Help You

New Type of Torque Tools Incorporate
Spring Clutch!...Are 98% Accurate!

Acme Torque Wrench and Screw Driver both incorporate
spring clutches, with easily operated control. After setting
control to desired torque, the operator merely turns tool
in the usual way. When the torque required to drive the
threaded part exceeds the pre-set value, the tool slips.
Impact doesn’t cause driving torque to increase. Oil
doesn’t affect setting which is reproducible within 29, or

better.

The Wrench offers right and left-hand drive, ratchet action
and withdrawal. Spring clutch may be set from 0 to 500
inch pounds. Standard sockets are interchangeable. The

Technical Methods ||

Simplify Production

Torque Screw Driver

Screw Driver may be set for any value of torque from 0
to 35 inch pounds. A ratchet action is incorporated. The
same tool will also withdraw screws. Standard bits, in-
cluding socket types, may be easily inserted. The tool is

made of pressure cast aluminum.

Another Time-Saver on the job, is chewing gum. The act
of chewing aids the workers’ concentration—seems to
make the work go easier. Chewing gum may be used even
when workers’ hands are busy; reducing interruptions
from the job. For these reasons many plant owners have
made Wrigley’s Spearmint Gum available to everyone.

You can get complete information from
Acme Scientific Company, 1450 W. Randolph St., Chicago 7, I/1.

AB-64
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plified 200,000 times by an electronic
circuit.

The amplified pulse then is fed to a
trigger tube which gives a large enough
surge of current to actuate an electro-
magnetic counter. Thus each pulse ad-
vances the hand of the counter one di-
vision on a circular dial, which is
graduated from zero to 100.

The apparatus, originally designed to
check the filters of American service
gas masks by detecting the passage of
even a few microscopic particles, can
serve as a supersensitive filter tester.
If one particle out of every 10,000,000
in a concentrated test smoke passes
through a filter, its presence can be
detected.

Experiments carried out with air-
borne spores of bacillus globigii showed

that these could be counted satisfac-
torily. The device, built at Northwest-
ern University, is being tested to de-
termine its usefulness in counting other
airborne bacteria. For those bacteria
which are not too small, the counter
may supply the bacteriologist with a
method of determining the concentra-
tion of bacteria in the chamber in
which his test animals are placed
under carefully controlled conditions.

Unfiltered laboratory air passed
through the apparatus gives more than
1000 pulses per minute, more than
can be counted by the instrument in
its present stage of development. Hence,
the counter is extremely useful now in
detecting small leaks of room air into
systems in which the air is supposed
to be filtered carefully. In testing con-
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Today, war worries have been succeeded
by an atomic turmoil. Far-reaching
changes have always followed wars—
and the man who has kept pace always
comes out on top.

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

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

How to get such executive training

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

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

_.QMES“FO& /"
EXECUTIVES

..t-,_:".’-"" et

.
=5

Takes months instead of years

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

Many prominent contributors

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

“Forging Ahead in Business™—FREE!

You can read the Institute’s stimulating
story in the 64-page booklet “Forging
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: 54 Wellington Street, West,
Toronto 1, Ont.

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

Name ceeeeeecccinninrnnnanes 50000006000
Firm Name.........

Business Address...

Position .......... 0000
Home Address........c.cv..n 3000000000

In s n tufe
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tamination of a system in which sterile
conditions are required, the presence
of a trace of room air will show up in-
stantly on the counter, while in the
usual bacteriological count, involving
collection, culturing on an agar plate,
and counting of resulting bacterial col-
onies, it will not appear until hours
later.

CIRCULAR FEED
ATTACHMENT

Facilities Change From Straight
To Round Stencil Cutting

SHIPPERS of barrels, drums, pails, or
similar articles, will find a circular
feed attachment for stencil-cutting

Three lines of copy possible

machines a convenience. Quickly and
easily installed, the attachment enables
instant change-over from cutting
straight to circular stencils, and vice-
versa. Developed by the Marsh Sten-
cil Company, it is adjustable to permit
cutting three line addresses or copy in
inside diameters of 11, 14, 17, or 20
inches. Letters are spaced automati-
cally and accurately, and word spacing
is the same as when cutting a straight
stencil.

STAINPROOFED TEXTILES
Quickly Cleaned by Wiping
With Damp Cloth

FABRICS which can be quickly wiped
spotless and clean of spilled foods and
beverages are made possible by the
applications of a new stain-repellent
chemical which can be applied to wool,
cotton, rayon, aralac, nylon, acetate,
and to mixtures of these fibers. Pri-
marily developed as a water repellent,
the new product differs from ordinary
repellents in that it enables the fabric
to retain all of its original strength
and beauty after it has been treated,
and ordinary liquids and foods can be
wiped off with a damp cloth with no
effects apparent in the fabric.

Application of repellent wool fabrics
in new planes of American Airlines
enables the line to serve meals aloft
without risk of staining the planes’ in-
terior fabrics; the fabrics will appar-
ently retain their wool gabardine ap-
pearance indefinitely.

The chemical, developed by the Mon-
santo Chemical Company, is applied
within individual fibers of a fabric
which thus retains its original look
together with its ability to “breathe”
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WAR BARGAINS in
LENSES & PRISMS

ASSEMBLE YOUR OWN BINOCULARS
Optics! Parts!
Save More Than Y2 Regular Cost

Complete Complete Metal

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. ffered here
are complete sets of
Optics and Metal
Pnrts for the Govt’s
x 50 Binoculars.
These components are
new and all ready
for assembly. We sup-
ply full instructions.
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 7T x 50 Binoculars.
No machining required. Bodies have been factory
hinged and covered. Waterproof gaskets are included.
A sturdy Binocular Carrying Case is included with
each set of Metal Parts.
Stock #840-S...7 x 50 Metal Parts...$35.00 Postpaid

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

Stock #5102-S....7 x 5C Optics....szs.l)o Postpaid

NOTICE! Add 20% Federal Excise Tax to above
gncées if you order both Binocular Optics and Metal
arts.

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 ............cc.....0... 40.00 Postpaid
plus $8.00 tax — Total — $48.00.

NOTICE! Add 20% Federal Excise Tax to above
gricfs if you order both Binocular Optics and Metal
arts.

NEVER HAS THERE BEEN SUCH A
SENSATIONAL BARGAIN AS THIS!

BUBBLE SEXTANT—Type A-10, used by Army Air
Forces. These have Just arrived and will be priced
so low you’ll think we have made a mistake. Send
at once for complete descriptive Bulletin 16-S con-
taining pictures, facts and price. If interested, don’t
wait, because this bargain won’t last long.

AIR "FORCES GUN SIGHT—With Polarizing Variable

Density Attachment. (Polarizing attachment alone is

worth many times the price of entire unit.)

Stock #908-S .........iieiiiioiiinans $5.00 Postpaid
Same Unit Without Polarizing Attachment

Stock #916-S .....c.iiiiiiiiiiiiiiins $2.50 Postpaid

SCHMIDT OPTICAL SYS’I‘EM Black plastic body.
size 3-15/16” by 515”. F.L. 2.4” with amazing speed

of F.0.9. Used in Navy’s Infra Red Sniperscope and
Signalling Units. Gov't. cost $134. Limit—1 to a
customer.

Stock #7208 ...eiiieeiiiiiiiainen.n. $6.00 Postpaid

MOUNTED PROJECTING LENS SYSTEM. F.L. 91.44
mm. (just right for 35 mm. Projectors). Speed of
F 19. Outside dia. of mount at one end -60 mm.
Length of mount 64 mm.

Stock #4633-S .............. ...l $3.00 Postpaid

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

BATTERY COMMANDER’S PERISCOPE With Tri-
pod — 6 Power Instrument. Excellent condition.
Length 27% inches—diam. 112 inches. Cost U. S.
Govt. approximately $175.00.

Stock #719-S ...............0 $20.00 F.0.B. Audubon

BOMBER SIGHTING STATION — A double end
Periscope Type Instrument of highest precision. 6 ft.
tall, shipping wt. 360 1bs. Orig. cost $9,850. Consists
of numerous Lenses, Prisms, Mirrors, Gears, and
Motors, Metal parts "and Electrlcal Gadgets.
Stock #914-S .............. $50. F.0.B. Oklahoms

2%” DIA. ACHROMATIC TELESCOPE OBJECTIVE

F.L. 20 inches. (Not a war surplus item). The
Govt used very few long focus Objective Lenses so
we had these made for you. First class lens suitable
for Spotting Scopes, Terrestrial Telescopes, etc. Not

coated.

Stock #6197-8 ................., ...$10.00 Postpaid
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. ¢ Satisfaction Guaranteed

EDMUND SALVAGE CO.

P. O. AUDUBON, NEW JERSEY
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through inter-fiber spaces. This qual-
ity is of increasing importance in fu-
ture clothing applications, including
use in men’s suits. The treated fabrics
may be laundered or dry-cleaned with
no reduction in their water-repellent
and stain-resistant characteristics.

COMPACT ELECTRODE HOLDER

Built To Withstand
Heat and Shock

DESIGNED primarily for the small job
shop or the maintenance welder, an
electrode ‘holder with a capacity of 250

Capacity is 250 amperes

amperes will take rods ranging in size
from 1/16 to 3/16 inch. Simple both
in construction and operation, the tool,
made by Tweco Products Company and
called Twecotong, weighs only 18
ounces and is nine inches long. Tip and
body insulation is of glass cloth im-
pregnated with Bakelite, which offers
high heat and shock resistance. The
cable connection is a simple clamp.

IMPROVED CONVEYOR BELT

Carries Heavier Load a
Greater Distance

MOVING coal, iron ore, and other bulky
materials over long distances, a new
conveyor belt, 250 to 400 percent
stronger than previous rubber-fabric
belts, has as the key to its increased
strength a new textile construction of
nylon and Ustex yarn that increases the
permissible working tension of each ply
two and one-half times and permits
the use of more plies. The new product
is especially designed for use in mines,
quarries, and large dam construction
projects. Carrying heavier loads than
other rubber-fabric belts, it will ex-
tend the range of conveyors and elimi-
nate many costly transfer points and
extra driving mechanisms.

In addition to greater strength, the
new belt has the advantages of low
stretch lengthwise and increased flexi-
bility crosswise. These two features
make it possible to build a longer and
heavier belt with a minimum of
stretch and excellent troughing quali-
ties. The belt can be spliced easily
and quickly, and repairs can be made
promptly by conventional repair tech-
niques.

Ustex yarn is a development of
United States Rubber Company textile
scientists, and was used during the war

- to make Army parachute harness.

"FOR PRODUCT
DEVELOPMENT

Thousands of famous products have
passed from blueprints to production
lines with the help of South Bend Lathes.
Product development engineers find
these dependable lathes ideally suited
for their work. Their unvarying accu-
racy is a definite aid to better crafts-
manship on exacting projects. They
efficiently perform the wide variety of
lathe operations required in develop-
ing a product. Get the complete story on
South Bend Lathes if you're interested
in turning out better work in less time.
South Bend Lathe photo courtesy of Bendix Aviation Corp.

Building Better Lathes Since 1906

SOUTH BEND LATHE WORKS

458 E. Madison Street, South Bend 22, Indiana

WRITE FOR CATALOG 100-F
Describes South Bend Toolroom
and Quick Change Gear Lathes
with 9, 10", 13", 14%2", and
16’ swings; Precision Turret
Lathes; attachments and tools.

SOUIH BN

LATHES
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The Editors Recommend

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

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

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

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

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

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

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

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

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

$2.10

TECHNIQUES OF GLASS MANIPULATION IN
SCIENTIFIC RESEARCH — By Julius D. Held-
man, Ph.D. Text covers properties of glass, glass-
working equipment, basic operations, seals (includ-
ing metal-to-glass), and exercises aimed at per-
fecting technique. $3.70

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

$2.85

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

$2.85
ELECTRIC MOTOR REPAIR — By Robert
Rosenberg. Practical instructions, with excellent

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

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

Sellers
Science

Best
In

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

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

FINISHING METAL PRODUCTS = By Simonds
and Bregman. Stress is directed toward commer-
cial aspects of product finishing from the stand-
woint of sales, costs, and product function. Specific
guidance for those faced with selecting finishing
methods, materials, and equipment. $4.10

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

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 introduction to optical design., Author is a
physicist at Bureau of Standards. $5.60

PRECISION HOLE LOCATION FOR INTER-
CHANGEABILITY IN TOOLMAKING AND PRO-
DUCTION — By J. Robert Moore. Complete and
authoritative text on hole location procedures, plus
-184 pages of Woodworth Hole Location Tables. $5.00

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. Sestion 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 frequency
generation, and comparisons of- heat-treating meth-

ods. $3.10
THE BOOK OF HOUSES—By Dean and
Breines. Basic factors in home construction are
considered, as are also financing costs, legal de-

tails, safety factors, and so on. Fully illustrated,
including 150 photographs and 100 floor plans
in the 85000 to $10,000 price range. $2.10

(The above prices are postpaid in the United States. Add, on foreign orders, 25¢ for
postage on each book, except as noted. All prices subject to change without
notice. Books listed are offered for retail sale only, not to the trade.)
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BULLETIN
BRIEFS

CURRENT

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.)

THERE’S A GROBET Swiss FILE FOR EVERY
SpeciFic PURPOSE is a 24-page pur-
chasing guide and reference booklet
listing over 3000 different patterns,
sizes, and cuts of hand and machine
files and rifflers, plus the Grobet rotary
and deburring files, and Grobet coun-
ter sinks. Grobet File Company of
Amenrica, Inc., 421 Canal Street, New
York 13, New York.—Request this
catalog on your business letterhead.

RESEARCH FACILITIES FOR THE LUMBER
AND Woop Usineg InpusTriEs. This
eight-page booklet describes the facili-
ties of the Wood Products Development
Laboratory for investigations in the
physical and mechanical properties of
wood and wood products, and of the
Wood Chemistry Laboratory, designed
for research in wood derivatives, in-
cluding problems in pulping, plastics,
wood sugar, lignin, industrial alcohol,
and feeding yeast. Timber Engineering
Company, 1319 Eighteenth Street, N.W.,
Washington 6, D. C.—Gratis.

‘FERRO-THERM’ STEEL INSULATION—home

insulation that is modern and gives
permanent insulation efficiently—is de-
scribed in this 16-page bulletin. This
“reflective” insulation has many de-
sirable characteristics including: pro-
tection against fire, rodents, and
termites; and is easy to install. Ameri-
can Flange and Manufacturing Com-
pany, Inc.,, 30 Rockefeller Plaza, New
York 20, New York.—Gratis.

MAGNECORDER. The complete title of this
four-page bulletin is “Magnecorder
.. . The First and Only High Fidelity

‘Wire Recorder for AM Radio, FM Radio,

Motion Pictures, Test Laboratories,
General Entertainment, and Industry.”
Using stainless steel wire .004 inch in
diameter on standard spools, the Mag-
necorder is capable of recording and
playing back continuously for a half
hour. Magnecord, Inc., 304 West 63rd
Street, Chicago 21, Illinois.—Gratis.

MecHANICAL Packings. This 20-page
catalog presents information on ser-
vice applications and on construction
and performance features of packings
which include self-lubricating, molded,
sheet, and others. Request catalog PC-
100. Greene, Tweed and Company,
North Wales, Pennsylvania—Gratis.

GLUED PreraBricaTED Houses. In eight

pages this booklet outlines the many
uses of glue in prefab construction. The
latest methods of applying the bonding
agents and techniques for applying pres-
sure and speeding the curing of the ad-
hesives are presented. This method of
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joining, it is claimed, makes for greater
efficiency in prefab operations, includ-
ing marked savings in labor and mate-
rial costs. Casein Corporation of
America, Technical Service Department,
350 Madison Avenue, New York 17,
New York.—Gratis.

ETHER FOR ANESTHESIA. Available for

professional and student groups, this
16-mm film with sound track is a non-
technical presentation of a century of
scientific advance in the manufacture,
purification, and preservation of ether.
This film is a continuation of “Advent
of Anesthesia.”” The two films are avail-
able, separately or combined, without
charge, to responsible groups. Mal-
linckrodt Chemical Works, St. Louis 7,
Missouri.

TeEN GreAT INvENTIONS. This 32-page

booklet tells the story of invention
of the following basic machines whose
modern counterparts are used today:
power loom, sewing machine, cotton
’gin, lathe, steamboat, locomotive, coal
cutter, typewriter, linotype, and the
continuous sheet steel mill. National
Machine Tool Builders’ Association,
10525 Carnegie Avenue, Cleveland 6,
Ohio.—Gratis.

THE DEVELOPMENT OF THE BRITISH GaASs

TursiNE JEr UNit, a series of lec-
tures originally published in War Emer-
gency Issue No. 12 of The Institution
of Mecaanical Engineers, is now avail-
able in book form. It provides first-
hand accounts of researches conducted
in Great ‘Britain,to find general solu-
tions to the basic problems of the gas
turbine engine which will be applicable
to most forms of power plant. The
American Society of Mechanical Engi-
neers, 29 West 39th Street, New York
18, New York.—$3.00.

STANDARD PRUFCOAT APPLICATION SPECI-

FICATIONS. Adapted as standard by
leading plants and engineering firms,
the specifications listed on this single
sheet give detailed information on the
preparation of metal and masonry sur-
faces, and on the application of Pruf-
coat protective coatings to walls, floors,
tanks, pipes, ducts, and so on. Prufcoat
Laboratories, Inc., 63 Main Street,
Cambridge 42, Massachusetts.—Gratis.

54-IncH BanD MiLL. Covering construc-

tion features of the mill, this four-
page bulletin gives dimensions and
cross-sectional diagrams of the unit
which is adaptable to many lumber
manufacturing operations. Request bul-
letin 26B6119A. Allis-Chalmers Manu-
facturing Company, Milwaukee 1, Wis-
consin.—Gratis.

WELDTEX is a 12-page booklet illustrat-

ing the uses of Weldtex plywood
panels in homes, offices, restaurants,
and commercial establishments. Made
in interior (moisture resistant) and
exterior (waterproof) grades, the
characteristics and applications of both
types are given. United States Plywood
Corporation, 55 West 44th Street, New
York 18, New York.—Gratis.
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FIRST QUALITY DOUBLE OBJECTIVE LENS,
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STAR DIAGONAL (or prismatic inverter
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PINION FOCUSING, 5 FOOT
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Obijective lenses are precision ground of the
very highest quality crown and flinf optical
glass, and corrected for chromatic and
spherical aberrations. Both instruments re-
veal details as found on Mars, Jupiter, and
Saturn with unusual richness and brilliance.
These and other portable reflecting and re-
fracting types are available immediately;
descriptive folders sent on request. Inquiries
on permanently mounted instruments for col -
lege and private observatories are invited.
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UNIVERSITY OF ALLAHABAD
(INDIA)

APPLICATIONS are invited for
the post of Professor of Physics in
the University of Allahabad (In-
dia). A monthly salary up to
Rs. 1250 (Approx. $377.50) will be
permissible. Applicants will have
the benefit of the University Provi-
dent Fund. Candidates possessing
high academic qualifications with
research and teaching experience
are invited to apply. The post is
permanent but the period of proba-
tion will be three years. Applica-
tions giving full particulars, with
copies of reprints of published
papers and books must reach the
Registrar, University of Allahabad,
U. P., India, by the 31st of August,
1947.

Unlock the secrets of self!
Explore your mental world.
Receive the keys to the hid-
den laws of life. Become the
master of your affairs...the
creator of your own happi-
ness. FREE book exvlains.
Write: ScribeN. S. V.

95¢ ROSICRUCIANS
. (AMORC)
San Jose - California

The MYSTERY of SELF

15,000 1077
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HOPKINS’
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OF FORMULAS”’

Thousands of copies of this acknowl-
edged leader among books of formu-
las are being used daily.

$6.00 postpaid (Domestic)
$6.50 postpaid (Foreign)

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

Buy U.S.Savings Bonds |
REGULARLY
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Our Book Corner

THE BOOK DEPARTMENT of Scientific American is conducted, with the co-
operation of the Editors, to make available for you a comprehensive book
service. Each month the Editors select and review in these columns new books
in a wide range of scientific and technical fields. In addition, they are ready
at all times to advise you regarding the best available books on any subject.
You are invited to use this service freely. Tell our Book Department what
kind of books you want, and you will be furnished with the names of available

books, including prices.

When inquiring about books, please be specific;

remember that we can be of the greatest help only when you tell us just what
you are looking for. Books listed in these columns may be ordered from our
Book Department. Add 25 cents per book for mailing outside U. S. All re-
mittances are to be made in U. S. funds. Prices given are subject to change

without notice.

TO MAKE CERTAIN that books ordered by or for men in the Army, located in
the United States, or men in the Navy, Marines, or Coast Guard, located any-

where, will be delivered, insurance fees should be sent with orders, as follows:
To $5 in value, 3¢ additional; from $5 to $25, 10¢; from $25 to $50, 15¢.

SURVEYING, THEORY
AND PRACTICE

By John Clayton Tracy

IF You are already a surveyor this
book may irritate you since its au-
thor, a professor of engineering at Yale,
has gone all out in explaining every-
thing in detail; he believes that “any-
thing worth telling the inexperienced
is worth putting in print and nothing
should be taken for granted.” But if
you are trying to learn surveying and
are alone or isolated, then this, more
than typical textbooks, is probably
your kind of book; it really tries to be
helpful. It contains 70 chapters on just
about everything in and connected with
surveying that is likely to be wanted
and in depth it covers all of elementary
surveying, short of higher surveying
(for professionals) and geodetic sur-
veying (for a few top-flight profes-
sionals). (1279 pages, 434 by 7% inches,
840 illustrations.)—$7.60 postpaid.—
A.G.I.

PLASTICS MOLDS
By Gordon B. Thayer, B.S.E. (M.E.)

Tl-ns is a third edition. Gordon B.
Thayer is Plastics Research Engineer
of the Dow Chemical Company. The
book is as accurate as a micrometer
and as practical as a pair of pliers.
Anyone who wants to mold plastics will
get a great deal out of it. (272 pages,
5 by 9 inches, about 200 illustrations
and charts.)—$5.10 postpaid.—E.L.C.

COSMIC RADIATION

Edited by W. Heisenberg
Translated from the German by
T. H. Johnson

PREPARED to commemorate the 75th
birthday of the great nuclear
physicist, Arnold Sommerfeld, this series
of lectures was due for publication by
Springer-Verlag in 1943 when, after
only a few copies had come off the
presses, the plates and most of the
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printed volumes were destroyed in an
Allied air raid on Berlin. This transla-
tion was prepared from one of the very
few existing German copies, in order
to make available to American physi-
cists this material on cosmic radiations,
gathered in Germany during the War.
Although the 15 articles were written
by several different authors, the fre-
quent cross references and consistent
annotation weld them into a single unit,
presenting a general survey of the
accomplishments in the field, along
with its many unsolved problems. Writ-
ten on a purely professional level, this
is no book for the average science-
minded lay reader. (192 pages, 6% by
914 inches, illustrated.) —$3.60 postpaid.
—N.H.U.

MANUFACTURING PROCESSES
By Myron L. Begeman

Tms second edition of a book origi-
nally published in 1942 brings an
important text completely up to date.
In general, the book was designed to
give men in industry a broad working
knowledge of the technical funda-
mentals of manufacturing processes,
materials, and machine tools. New
chapters in this second edition cover
powder metallurgy, special casting
methods, and hot and cold forming of
metals. The chapter on plastics molding
has been rewritten and all of the chap-
ters have been brought thoroughly up
to date. No more comprehensive sur-
vey of the numerous processes used in
industry can be found between one set
of covers. (626 pages, 6 by 9 inches,
lavishly illustrated with photographs
and drawings.)—$5.10 postpaid.—A.P.P.

THE SCIENCE DIGEST READER

CELEBRATING its tenth year of publica-
tion, the editors of Science Digest
have selected 72 articles from the con-
tents of the magazine and published
them in book form as a kind of sum-
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mary of progress. The collection is
above all interesting, sometimes fas-
cinating, in its presentation of a great
diversity of scientific subjects, in spite
of the fact that more than half of the
selected articles deal with health, hy-
giene, and disease. Here, as in many
other cases of what has come to be
known as popular science, the field of
science is interpreted to give special
emphasis to ingenuity and mechanical
adaptations rather than to the deeper
intellectual searchings that character-
ize the scientists’ view of their calling.
In spite of its inherent interest, this
book can hardly be considered as a
true evaluation of a decade of scientific
progress. (310 pages, 6 by 9 inches.)—
$3.10 postpaid.—D.H.K.

X-RAYS IN PRACTICE
By Wayne T. Sproull

FIFTY vEARS of knowledge has been
compacted into this semi-technical
volume which presents a readable and
comprehensive treatment of X-rays in
all their aspects. Emphasis throughout
is on the how and why of X-ray ap-
plication in both medicine and industry.
Early chapters deal with history, the
fundamentals of X-ray generation,
characteristics of X-rays, methods by
which the rays can be controlled, and
standard generating equipment. Then
come chapters on specific applications,
presented with a remarkable amount of
detail. Taken as a whole, this well-in-
dexed book can serve as a reference
source in which can be found more or
less detail on practically every phase of
X-ray work. (615 pages, 6 by 9 inches,
thoroughly illustrated with photographs
and drawings, numerous tables in an
appendix.) —$6.10 postpaid.—A.P.P.

SCIENCE
By D. W. Hill

FOR THOSE many laymen who view the
accomplishments of science with
fear and distrust, feeling that they are
more a threat to the general well-being
and peace of mind than a real benefit
to civilization, the author has prepared
this reassuring book. In seven chapters
dealing with the general scientific out-
look and science’s effect on industry,
politics, war, education, religion, and
leadership, he demonstrates how man’s
inherent suspicion of scientific progress
is groundless; that civilization has noth-
ing to fear from the true scientist.
(114 pages, 5% by 9 inches.)—$2.85
postpaid.—N.H.U.

LOGIC FOR THE MILLIONS
By A. E. Mander

SHORT, direct, and hard hitting, this
study in the art of destructive
criticism is badly needed by the mil-
lions who believe propagandists too
readily. Evidently written by an
Englishman, it also is an excellent
demonstration of the reasons for the
degeneration of the political soul of
England. The writer has no feeling for
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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

constructive synthesis, and in his zeal
to prove his antistochasticism he uses
the stochastic method in its crudest
form and thus becomes a futilitarian.
Nevertheless, the book does tell in the
briefest terms how to avoid believing
any scientific fact or anything else
whatever, and is useful for people who
have too many weeds in their fields of
credulity. (206 pages, 5 by 8 inches,
unillustrated.) —$3.10 postpaid.—E.L.C.

THE SCIENCE AND ART
OF PERFUMERY

By Edward Sagarin

HILE this book gives the reader a
cross-section of the industry of
perfumery, its primary function seems
to be to introduce the reader to all the

various parts of a subject which the -

writer has found fascinating in the ex-
treme. Having found his subject ab-
sorbing, the writer is moved to share
his enthusiasm, and this he does with
good effect. The treatment is that of a
survey intended to give a broad view of
the subject matter rather than to teach
techniques or to supply the details of
processes. The historical and the phy-
chological aspects of perfumery are
stressed, as well as gathering the raw
materials of the perfumer’s art. The
value of the book, in addition to its
natural interest, lies in the background
it provides against which to view the
details of the industry of odors and
flavors. (268 pages, 5 by 8 inches, il-
lustrated.) —$3.10 postpaid.—D.H.K.

ESSAYS IN SCIENCE AND
PHILOSOPHY

By Alfred North Whitehead

REPRINT collection of articles published
between 1912 and 1937 in periodi-
cals and books, covering philosophy,
education, science, and reminiscence,
by a famous mathematician philoso-
pher. Those under science are: First
Physical Synthesis; Axioms of Geom-
etry;  Mathematics; Non-Euclidian
Geometry; Indication, Classes, Num-
bers, Validation; Einstein’s Theory.
Theses are mainly commentaries, not
treatises. (348 pages, 6 by 9 inches,
unillustrated.) —$4.85 postpaid.—A.G.I.

RADIO'S CONQUEST OF SPACE
By Donald McNicol
MAKING no attempt whatever to ro-

manticize his subject, the author
has recorded clearly and simply the
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Krag rear sight, new .............. $1.00 each
Krag gun sling, used 30 “

Curmg e belt, double row, cal. 30.. 60 *
Cadet cart, box, black ............ 30

Shot gun nipples ................. 25
Revolver holster, black, cal. 38...... 45
Mauser rifle book, Mod. 98 ..... 45
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Flint pistol barrel, rusty ........... 75 v
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Include stamps for postage. Prices do not include
. postage. Articles shown in special circular for 3¢
stamp. 1945 catalog, 308 pages, over 2,000 illus-
trations mailed in U. S. for $1.0f
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I FISHERMEN

THE POCKET “ANCHORCHIEF”
i The Newest and Most Ingenious
} Anchoring Rig Yet Devised
For Small Boats!

A portable, pocket “anchor-net”
for rowboats, duckboats, canoes,
etc. Just fill net with rocks and
there’s your anchor. A boon to
fishermen. Hand made of Y4
inch finest tarred No. 1 sisal
rope; long lasting; 8” diam. by
20” deep; 3% inch mesh;
weighs less than 16 oz.; holds
up to 25 Ibs. of stone. Price
$2.65. Postpaid in U. S. No
C.O.D.’s. Your dealer or

ALCRAFT, INC.
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essential working facts at the fingertips of
the nation’s technicians.

This basic work of technical reference, in
dictionary form, gives the latest, most accu-
rate data obtainable about processes, ap-
paratus, machinery, terms, materials, fin-
ished products, practices, elements, com-
position, uses, properties, trade names,
formulas, etc. . . . a veritable library of

indispensable professional knowledge. Many
useful tables are included.

1120 Pages
6x9
$10.00

For Immediate
Delivery
Order Today

Scientific American
24 West 40th St., New York 18, N. Y.

evolution of what we now know as
radio, from the time of Hertz to the
present day. Described in considerable
detail are both the trail-blazing dis-
coveries of the great scientists and the
important but relatively unknown con-
tributions to radio technology made by
obscure amateurs. While this is essen-
tially a non-technical book, the reader
will, in spite of himself, gain from it
a broad knowledge of the basic prin-
ciples of radio. (374 pages, 5% by 8%
inches, illustrated.)—$4.10 postpaid.—
N.HU.

NEW HELP FOR RUPTURE
(HERNIA)!

By John W. King

Tl-us pamphlet was written for those
who are afflicted with hernia—and
particularly the wearers of trusses. A
series of exercises for abdominal
muscles is described through which
the patient may build up a resistance
to keep the hernia under control,
thereby decreasing the possibility of
strangulation. No claims are made for
cures—but general information is given
which is beneficial to the patient. (12
pages, 8% by 11 inches.)—$3.10 post-
paid.—J.P.D.

INTRODUCTION TO
MATHEMATICAL STATISTICS

By Paul G. Hoel
HROUGH the use of numerous ex-

amples and exercises of both numeri-
cal and theoretical applications of sta-

“tistics, the author has made this book

a comprehensive introduction to modern
statistical methods. Of course, a knowl-
edge of calculus is required to an under-
standing of the book, just as it is re-
quired in the application of the funda-
mentals put forth. Included are such
topics as sample inspection, design of
experiments, testing statistical hy-
potheses, and the analysis of variance.
(258 pages, 6 by 9 inches, a few draw-
ings, and a number of tables.) —$3.60
postpaid.—A.P.P.

MASTERWORKS OF SCIENCE
Edited by John Warren Knedler, Jr.

OFTEN are the science classics men-
tioned; seldom are they actually
laid eyes on by average readers. Here
are comprehensive and carefully pre-
pared condensations of 13 great classics.
Each includes the most significant and
influential part but in the author’s
own words. Content: Euclid, 14 pages;
Archimedes, floating bodies, 22 pages;
Galilei dialogues, 96 pages; Copernicus,
26 pages; Newton’s Principia, 76 pages;
Dalton’s atomic theory, 28 pages; Ly-
ell’'s geology, 56 pages; Darwin’s
Origin, 116 pages; Faraday’s experi-
mental researches in electricity, 58
pages; Mendel’s famous paper, 30 pages;
Mendeleyev’s periodic law, 36 pages;
Curie, radioactivity, 28 pages; Einstein
special and general theories, 38 pages.
(637 pages, 5% by 8% inches, illus-
trated.) —$4.10 postpaid.—A.G.I.
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Telescoptics

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

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

ow THAT 16” telescopes are being

tackled by more and more amateurs,
advice about ways to work large mir-
rors is being sought. A 16” may be
worked by hand atop a full-size tool.
Porter did this years ago and Wm.
Buchele, Toledo, in 1939, worked a
100-pound 21”7 mirror that way but
was very muscular. Plate glass tools
are satisfactory against Pyrex. To fore-
fend against sticking, no joke if on a
16”, the tool should be channeled and
the lap sub-faceted as described by
Ferson in “A.T.M.A.” (printings since
1944, June), pages 101 and 99. Better
than the full-size-tool, face-down
method may be the sub-diameter hand
tool, face-down method described in
“A.T.M.A.” page 49. Not all have had
happy results with this method; it is
hard to confine strokes to desired zones
and to apply even pressures. More ex-

—
T
The weight may be \ jyashers

placed “here to reduce 3 R4
the pressure an the
ﬁgl when desired. adjustable
- weight
s e
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Figure 1: Mt. Wilson Draper

perience letters that would help others
are needed concerning it.

Probably a 16” mirror calls for a
machine. The Hindle machine is ana-
logous with full-size-tool, mirror-on-
top hand work. Neither method scien-
tifically provides what Dévé in “Optical
Workshop Principles” calls the “condi-
tion of uniform wear,” hinted at by
Driscoll in this space 1945, November.
Referring to the common mode of
working, he wrote: “On a concave
surface a polisher having the same di-
ameter as the work will have a tend-
ency continually to shorten the radius
of curvature, polishing the center more
than the edge. Therefore a hyperbola
develops. In trying to lengthen the
radius and get out of this hyperbola
the worker resorts to very short strokes
and thus, by polishing the edge more
than the center, he lengthens its ra-
dius and winds up with two foci.”

Suppose, now, we substitute a ma-
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chine (or analogous hand methods)
using sub-diameter tools with such
correctly chosen (1) size (2) stroke
length (3) endwise decentering (4)
sidewise offset, that the curve will sink
as a whole—no change of radius, no
zones of differing radii, just uniformly
thin slices off the mirror, curved of
course. This is the condition of uniform
wear and you can learn the needed
combination of the four factors named
by experimenting a long time with an
old mirror and connecting causes and
effects; or by digesting Ritchey’s clas-
sic “On the Modern Reflecting Tele-
scope, and the Making and Testing of
Optical Surfaces” (out of print, rare);
or by reading this department next
month. Meantime, let’s look at two
modified Draper machines.

There is no officially correct, ordained
form for the Draper but the one shown
in Figure 1, reproduced by permission
from Strong, “Procedures in Experi-
mental Physics” (Prentice-Hall, New
York) is well regarded by many,
though its trappy top hammer and
slippy vertical crankshaft belt are re-
garded by others as details not to imi-
tate. The machine from which this
drawing was made is still in use at
the Mt. Wilson Observatory Optical
Shop and a tracing of Figure 1 was
sent to Ralph Dietz, a former amateur
then working there, to elicit comment.
He replied: “The machine in Strong’s
book is the best type as far as I am
concerned; I have used many but like
this one best.”

On specific details of this drawing he
commented: “The belt over the arm is
used only in roughing out or fast grind-
ing.” Some find Drapers, like Hindles,
are not fast excavators and suggest an
auxiliary for hogging out, perhaps a
hand lever spindle like “A.T.M.,” page
163, Figure 3, C, with 5/6 diameter
channeled glass tool or half-diameter
ring tool (circle of glass blocks pitched
to metal backing). Broadhead tem-
porarily belts the motor directly to the
turntable pulley, substitutes for the
turntable a convex sub-diameter iron
tool, face up, and holds the mirror by
hand. Or the Draper may be used nor-
mally but with as fast strokes as it
will stand and the tool forcibly rotated.
(Note: Universal joint in Figure 1 is
used only for hogging out.)

Dietz again commented: “Arrange
machine so that driving pin can be
shifted along arm—very important and
useful.” This calls for a slot adjustment
in the arm; see “A.T.M.,” page 165,
original Draper. This in turn nullifies
belt atop arm. A cone pulley there
would, it is true, afford four positions
but entire freedom would be still bet-
ter. For ordinary grinding and polish-
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EXCEPTIONAL VALUES

T POLAROID
Genuine Polaroid
mounted in opti-
cal glass. 3"
(72 mm) disc
perfect for every
use in photog-
raphy,  physics,
petrology, chem-*
istry, ete. $1.25
each or 2 for $2.00 vostpaid alse 17 (25 mm)
diameter $.60 each or 2 for $1.00

P

TELE-
. SCOPIC
MAGNIFIER

hetween telescope

and objective 10

4 inches. Real field

Y% inch. Inverted

image. 14” dlameter by 1%%” long. Each $2.00

VERTICAL-TRAVEL RACK AND
PINION MOUNTING

Arm can be locked at any part of 13
inch vertical travel. Originally used on
Air Cerps photo mapper,
2 this precision built mech-
. anism makes wonderful
: focusing mount for en-
larger or copying camera.
. Useful also for focusing
. magnifier or low power
microscope or telescope.
Footed base $15. With
clamp base $13.

INFRA-
RED
FILTERS

Complete in
mounts, ready to
snap on the oh-
jective of any
standard 7 x 50
or 6 x 30 binocn-
lar. Photo #88. Extremely interesting photographic
possibilities. All light operated electronic reiay
problems solved with this fllter. Make your own
““Sniperscope’” from filters originally made by gov-
ernment for this purpose. Very finest optical glass,
mounted as shown. Set $1.00

TERRESTRIAL TELESCOPE

T e T——————

fluoride

Finest precision made, achromatic optics,
coated. 154" clear aperture 7%” f.l. objective, 215"
f.l. inverter and 3%” f.l. Kellner eyepiece (without
cross-hairs) afford color free field flat to the edge.
Two sections, entirely of brass give perfect align-
ment.

Price complete $22.50

TRIPLE APLANATIC
LENS

1”7 f.1. (10X) 5&”, diameter
1%” thick. Made by American
| Optical Co. to Hastings for-
mula. Spherically and chroma-
tically corrected like the finest
microscope lens. Remarkable for
wide, flat field, brilliant image, greater working dis-
tance. Excellent ‘Solid” type astronomical eye-
piece; ideal diamond loupe. Each $6.00

Include Postage — Remit with Order

Send 20c for Up-to-the-minute Catalog

HARRY ROSS

MICROSCOPES
Scientific and Laboratory Apparatus
70 West Broadway, New York 7, N. Y.
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TELESCOPES

2-78” objective — 60x90x celestial
45x terrestrial eyepieces. Alt-azimuth
stand with full length tripod.

Price $130.00 with one celestial eye-
piece.

JANAN INSTRUMENT CO.

BOX 89, PLAINFIELD, N. J.

AMAZING NEW
Pocket or RADIO!

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

Guaranteed to Play

when used according to
sent with each radio! You

instructions
ean use it at home, in many offices, hotels,
cabins, in bed etc.—lots of fun—real en-
tertainment!

(cash, mo
SE"D ONLY s"oo ox(':de‘;. check) x:;;’é

pay postman dsz.Q:?gglus delivery fees on ar-

rival or sent for postpaid delivery.
Complete as shown ready to play with self
contained personal phone. For gifts—children
will love it—grownups too! An exceptional
value—order yours and enjoy the many good
radio grograms coming! Don’t be without
yvour Pa-Kette Radio another day! (All
foreign orders $5.00 U.S. cash.)

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

For Scientific and
Technical Books, Use our
BOOK DEPARTMENT
SCIENTIFIC AMERICAN
24 West 40th Street, New York 18. N. Y.

REVERSIBLE GEARED MOTOR
314" x 134"

ALNICO FIELD
Operates on Flashlight batteries, speed de-

pending on the voltage. Fairly strong on
6 volts, full power and speed on 27 volts.
Designed to be used in bombsights, auto-

matic pilots, etc. 250 RPM, $5 00
L ]

ALNICO FIELD
MOTOR

2x 1 x1”
FLY-WHEEL
GOVERNOR

ALNICO MAGNETS
SMALL HORSESHOES
Bx%xYs

2 tor ... $1.00

BLAN,M G, Dey Street, New York 7, N.Y.

ing, also figuring, Broadhead favors
an entirely free tool, as does Ferson
for all purposes. Ritchey insisted
strongly on forced tool rotation. Numer-
ous advanced amateurs today . can
match Ritchey in skill. Take your pick;
it’'s a free country. An effect similar
to decentering along slot may be had
by off-centering mirror on turntable.
Ferson often uses this on his Draper
machine.

Dietz further wrote: “If afraid of
wrist-breaking crank at table level in
the Strong drawing, substitute the
crank I sketch.” This is re-drawn in
Figure 3, at A. Central bolt might
enter from beneath and have big wing
nut. Better than set-screw, weld
round eccentric on vertical crankshaft.

Figure 2: Broadhead’s Draper

Sketches in Figure 3 are your scribe’s
and your groans are excusable. Would
that Porter were handy. A draftsman
who himself is a telescope maker and
therefore knows what he is drawing,
and also is an artist, is a combination
devoutly to be desired. Many have
written and spoken glowingly of Por-
ter’s pencil-skilled help to our hobby.

Dietz comments, finally: “I never used
fancy counterweight lever on top but
piled lead weights on collar on driving
pin.” This reminds one of Harold
Lower’s comment about his simple
hogger-outer in “A.T.M.A.,” page 410:

“Our machine was so damn’ simple
that fellows who copied it added fancy
. complications, and then it was out of
order half the time” Perhaps Lower
overlooked “Yankee ingenuity;” that is,
never leave simple what can be possi-
bly be complicated.

The “adjustable guide” in Figure 1,
which permits changing offset of stroke
without stopping is important. If you
must stop you will not fully exploit
such a feature, which Ritchey regarded
as highly valuable. This, too, might be
complicated but the piece of gas pipe
shown, running in a plain open metal
or wooden notch, is as good.

In the Draper the stroke is slightly
elliptical which, as Broadhead points
out, brings the lap to two zones at ends
of strokes instead of to same zone at
either end. This would not be the case
if decentering were gained by off-
centering mirror on turntable.

As it is difficult to avoid high ex-
tension of crank pin above bearing at
tabletop this shaft should be rugged
and a little more than generous. Major-
ity of machines made by amateurs have
had too light shafts—whippy, some
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| scandalously so. The bearing may be
| made from a common cast-iron, plumb-

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%,” = 8.00 20” — 24.00

24” — $30.00
LEROY M. E. CLAUSING
5507-5509 Lincoin Ave. Chicago 25, Il

CHANITE SELF-WELDING FLUX
REPAIRS all ELECTRIC HEATING ELEMENTS
So simple anyone can make repairs in your
broken or burnt-out electrical appliances =—

irons, toasters, stoves & etc. Guaranteed
nothing like it. From our mines to your
appliances. $1.00 per package. $7.50 per

doz. Stick form 25¢. $2.00 per doz.
CHANITE SELF-WELDING FLUX
914 South Main Forth Worth 4, Texas

INVENTORS

Patent Laws ENCOURAGE the develop-
ment of inventions. The Rules of Practice
of the U.S. Patent Office advises—unless
an inventor is familiar with such matters
—that he employ a competent registered
attorney or registered agent, as the
value of patents depends largely upon
the skilful preparation of the speci-
fications and claims. Write for further
particulars as to patent protection and
procedure and “Invention Record” form
at once. No obligation.

McMORROW, BERMAN&DAVIDSON

Registered Patent Attorneys
175-Z Victor Building, Wash. 1, D. C.

Build a
LIBRARY on PLASTICS

Start With One or
More of These

IMPORTANT NEW BOOKS

THE CHEMISTRY AND TECHNOLOGY OF
PLASTICS, clearly and simply written, is a
general volume designed as a course of instruc-
tion for those who wish to become familiar with
the overall aspects of the industry. 520 pages,
illustrated. 89.60 postpaid.

THE CHEMISTRY OF COMMERCIAL PLAS-
TICS is a comprehensive and detailed volume
which covers all the latest developments from
phenolics and ureas to protein plastics and sili-
cones, 836 pages, thoroughly illustrated.

$10.10 postpaid.

THE TECHNOLOGY OF ADHESIVES fulflls
the demand for a definitive treatise on this
phase of technology. Text deals with all kinds
of adhesive materials, including animal and
vegetable, but with emphasis on synthetic resin
and rubber types. Both the chemistry and the
industrial applications are covered. 520 pages,
illustrated. $8.10 postpaid.

INJECTION MOLDING OF PLASTICS, for
the engineer, designer, shop foreman, and stu-
dent, gives full and specific details on presses,
mold design, and operating techniques. 540
pages, abundantly illustrated.

$10.10 postpaid.

LOW-PRESSURE LAMINATING OF PLASTICS
presents details on this. most significant recent
advance in the production of plastics laminates.
Complete operating details and descriptions are
given, with emphasis on Fiberglas-resin lamin.
ates, but with ample attention to other mate-
rials. 150 pages, copiously illustrated.

$4.60 postpaid.

Order today from

Scientific American
24 West 40th St., New York 18, N. Y.
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LARGE TELESCOPE
OBJECTIVES

224" 0.D. 15’ focal length

NEW - ACHROMATIC - COATED

IN PEDESTAL MOUNT

Made to rigid government specifications by one
of the world’s leading producers of precision
optical instruments.

Stock # 100A ............ciiiiiiiinn. $15.00 ea.

Same as above but unmounted —
Stock # 100B .......cccvveveneninnnns $14.00 ea.

OBJECTIVE, COATED ACHROMAT, beautlfully
mounted for telescopic use. Clear aperture 173
inches, focal length 27 inches. Long focal ratios
like this are very scarce in war surplus stocks.

Stock # 102 ........iiiiiiiiiiiieia. $12.50 ea.

OBJECTIVE, COATED ACHROMAT, unmounted,
135 inch dia. 25 inch focal length.

Stock # 103 .......eiieiiininaaanns eees $7.50 ea.

ACHROMATIC ERECTING LENS SYSTEM, six
elements, coated and mounted in 114 inch dia.
by 138 inch long aluminum mount. This is a
really high grade erector made by the same
company and for the same instrument as our
# 100 A&B objectives.

Stock # 101 .......iieiieiiiiiaiana. .. $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.

SLOCK # 20 ...iiiieneiiiiniinianeanann. $3.75 ea.

EYE PIECE E.F.L. 34 inch, both eye and field
lenses achromatic and coated. In focusing mount
threaded for 34” holder. Knurled focusing ad-
justment. Clear aperture eye lens 43/64 inch.
Removable reticle..

Stock # 21 ..iieiiiiiiiiieiiiaiiaienaan $5.00 ea.

EYE PIECE — Large. from aircraft sighting
station. In 275” dia. threaded aluminum mount
with locking ring. E.F.L. approx. 2 inches.
iCozﬁ:ed optics, clear aperture eye lens over 134
nches.

Stock # 22 ......iieiieiiiiiiieiiieen.s $5.00 ea.

Please use stock No. when ordering
F. W. Ballantyne Point Pleasant

P. O. Box 382 New York

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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er’s floor flange bored out in a lathe.
No babbit is needed since cast-iron is
porous and absorbs oil.

No scaled blueprints for Figure 1
are to be had. Original drawing in
Strong’s book is twice present scale,
also includes detail of turntable shaft,
its head and plate. But most advanced
amateurs own this book or should.

One of the best machines your scribe
has seen is a modified Draper (Figure
2) built by Dave Broadhead, Wells-
ville, N. Y. Frame is a double A-frame,
a big saw horse of two-by-fours.

‘ Length 44", leg spread 36”. Height to

table top 38” (make it to suit your own
legs or high stool). Lower part of legs
does not show in illustration. Table
top is two two-by-sixes.

Same illustration shows motor with
step pulley, lower right, and long trans-
verse belt (sag helps adhesion if pull
is on lower member). At left is a worm
gear speed reducer, vertical type, 36:1
(belts are less satisfactory for high
torque at low speeds). Directly coupled
above reducer is a Ford transmission.
Belt for side drive to turntable has
pulley hidden within housing. Crank
is at top left. Arm is a two-by-four
ending with 38” gas pipe in metal
notch.

Turntable shaft (full 1%4”) has 7/8-
14 SAE right hand thread at top and is
shouldered. Most commercial machines
have 34” 10-pitch National Coarse
threads, at least for work up to 10”, and
spindles which rotate counter clockwise.

Arm slides freely up or down around
drive pin (Figure 3, D), its weight not
on tool. Additional weights, if used
(but see Broadhead’s “Moist” tech-
nique, this department, 1947, April),
are added to top of single weight
shown.

Figure 3, E, shows two simple verti-
cal thrust bearings for shafts. Omitted
in the sketch is some kind of lateral
retainer; otherwise the shaft might
some time hop off the ball

End of gear shift handle does not
show in Figure 2—bent up for easy
reach. Transmission gives three speeds
and plenty of torque. Broadhead says
his 1/10 h.p. motor at 1750 r.p.m. gives
600-pound thrust, in low gear. He uses
slow speed for more exacting work—
getting smooth spheres, figuring. Nine
speeds permit choices that work out in
similar lineal speeds regardless of di-
ameter of mirror.

Motor belt Turntable Arm
cone pulley

1 low 1.2 6

2nd 2.0 10

high 45 22

.2 low 2.0 12

2nd 4.0 20

high 7.5 38

3 low 6.0 32

2nd 8.0 40

high 13.5 68

A 1/3 h.p. motor easily handled 31”
tools for 36” mirrors on job described
here last month. Here a separate turn-
table was used, driven from same
crank.

A car light-dimmer floor switch in
the power line has been useful as a
quick stopper for emergenecies.

Action of the polishing lap, free to

~U. S. ARMY and NAVY SURPLUS~
500,000 ! ! !

LENSES

5 POWER TANK ARTILLERY TELESCOPE
(M71) Brand New. Coated Optics, Com-
pletely assembled. Value $345.00 ...ea. $29.50
WIDE ANGLE EYEPIECE—AIl coated
opties, mounted in focusing cell, 2” clear
aperture, 1%” ‘F.L. 3 Achro. lenses.
Value $125.00 Perfect............. ea. 9.50
5 LBS. OPTICAL GLASS Lens & Prism
blanks. Index and Dispersion “marked”  4.75
ACHROMATIC OBJECTIVE Perfect. Coated
and cemented 44m/m Dia. 7%” F. L.
Unmounted. . ..ea. $2.50 - Mounted...ea. 3.50
OPTICAL LENS BENCH, 2 necessity for
designing your own telescopes or optical
instruments. Complete bench with four

lens holders .....ocuee. «....Postpaid

BARGAIN

Original Cost $150.00

$8.50

3X ARMY TELESCOPE
All Coated Lenses = Brand New

These superb telescopes were made by the finest
optical houses in America. Length 22% inches.
Contains € coated lenses, five of them achromats.
The high resolving power of she lenses will bring
out great detail. 36° Field of View. 3X. Eyepiece
Lens Dia. 29m/m E.F.L. 134”. Fized focus. Ob-
jective 25m/mn Dia. Also veticle and three de-

tachable colored filters. ........Postpai¢ $7.50
ACHROMATIC LENSES, cemented
12 mm Dia. 80 mm F.L. ea. $ .50
14 mm Dia. 60 mm F.L. coated ea. 125
18 mm Dia. 102 mm F.L. ea. 1.25
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
29 mm Dia. 54 mm F.L. coated ea. 125
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
3& mm Dia. 130 o F.L. ea. 1.50
852 mm Dia. 224 mm F.L. ea. 3.25
58 mm Dia. 215 mm F.L. ea. 4.50
PENTA PRISM 19m/m Face.......... ea. 1.00
PENTA PRISM 26m/m Face.......... ea. 3.00
90° AMICI PRISM 21m/m Face........ ea. 2.00
RIGHT ANGLE PRISM 23m/m Face 1.25
RIGHT ANGLE PRISM 38m/m Face.. 1.75
CROSSLINE RETICLE 23m/m. Dia. .50

KELLNER
EYEPIECE

ACHROMATIC

Mounted eyepiece has 2
perféct magnesium--fluoride
coated achromatic lenses
29m/m in dia. Designed in
order to give good eye re-
lief, 1%4” E.F.L. (8X).
Outside dia. of cell 40 m/m .00
Cell to fit 1%4” tube (illustrated) ....... . 450

ALUMINIZED
MIRROR

First surface aluminized mir-
ror. Polished to 14 wave
length of flatness. Packed in
individual  wooden  boxes.
Every wmirror in sealed gov-
ernment inspected box. Mfgd.
by Bausch & Lomb. Highest

astronomical  quality. Size
21L” X 37 X " thick.
Postpaid .......... 3.00

Send 3 cent stamp for “BARGAIN’’ List

A. JAEGERS
123-26A Reckaway Blvd.
SO. OZONE PARK 20, N. Y.
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TELESCOF

A Popular Illustrated
Astronomical Monthly —

For amateur astronomers == new star
charts, Gleanings for telescope makers,
page for observers, and celestial photos.
Star charts for N. and S. Hemlspheres
$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 GORPORATION
Harvard Observatory, Cambridge 38, Mass.

rotate automatically, is interesting to
watch. If the initial contact is poor
the lap rotates retrograde from the arm
but after a minute or two as contact im-
proves it slows, stops a moment, then
reverses; thereafter rotating in the
same direction as the arm.

Nearly all manufactured machines for
use in the optical industry—that is,
commercial machines—have free tools
but Ritchey insisted strongly on driven

REFLECTING TELESCOPE KITS
OUR SPECIALTY

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

G. P. 0. Box 207, New York, N. Y.

RAMSDEN EYEPIECES
Y%"-Y2"-1” E.F.L. standard dia. 1%” O.D.
each $5.10 — immediate delivery
EQUATORIAL MOUNTINGS
Combination Eyepiece and
Prism Holder

Mirror cells with ring for tube
Prisms highest quality

Prices and catalog on request,

C. C. YOUNG

25 Richard Road East Hartford 8, Conn.

TELESCOPE MAKERS

Quahty materials of the RIGHT kind.
6” Kit:—Glass, abrasives, pitch rouge and

instructions ...l $6.00
HOBBYGRAF S—INFORMATION —INSPECTION
Hobbygraf 15-Diagonals and Supports . . . 30¢

We offer you the benefit of our 26 years of
experience at this hobby. Free price list.
John M. Pierce, 11 Harvard St., Springtield, Vt.

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.

...... $4.00 Pyrex kit, $5.50
...... 5.50 Pyrex kit, 7.50

10.00 Pyrex kit, 11.50
...... 15.00 Pyrex kit, 22.00
...... 21.00 Pyrex kit, 35.00

PRISMS 15/16” $2.50, 1va” $3.15, 2" $1.50

Pyrex speculums made to order. Your mumr
tested free. We do p and parab

ALUMINIZING

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

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

THE PRECISION OPTICAL CO.
1001 East 163rd Strebt, N. Y. 59, N. Y.
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ASTRONOMICAL
OBJECTIVES, OCULARS
PRISMS, FLATS

Instruments Designed to
Your Specifications

Write for Descriptions and
Price List

BRANDON SCIENTIFIC DEVELOPMENT
A New York Corporation
P. O. Box 85 Malverne, New York

ASTRONOMERS & NAVIGATORS!!!
ASTROGRAPHS — Type A-1 — $15.00

Used for celestial navigation, complete with
fllm giving astronomical positions. Cost Govt.
over $300.00. Brand new in carrying case.
Shipped prepaid.

ASSOCIATED SURPLUS CO.

10838 Ventura Blvd., North Hollywood, Calif.
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Figure 3: Draper details

tools, writing “the slow rotation of the
grinding and polishing tools is rigor-
ously controlled by pulleys and belts.”
Which, then, is the correct way? Pro-
ponents of each argue heatedly but the
cynic punching the type mill on which
these comments are written suspects
that the correct way is largely the one
you happen to adopt and get used to
using. If this is the case, may it not
be best to fall back on the principle,
when in doubt plump for the lesser
complication and resist temptations to
exploitation of Yankee ingenuity.

Arc stroke machines like “A.T.M.,”
page 163, B, are basically Drapers.
Their “adjustable guide” feature shifts
automatically each stroke, spreading
the work over two zones. The other-
wise elliptical stroke is deformed into
a kind of bent hot dog shape.

Triangular (German) machines like
A, same figure, are still more versatile.
Not shown in sketch is adjustable
speed drive for secondary arm, also
sliding attachment of that arm along
main arm. Note that secondary arm
may be lengthened, shortened. Gadget
above letter A is a bevel gear screw
for altering spindle level. On this Ger-
man, Zeiss, or triangular machine the
“adjustable guide” shifts automatically
but not so often as in the arc-stroke.
Back geared. Ritchey chose to shift this
(his “transverse slide”) by hand and
often, but he usually worked on such
big mirrors that this may have seemed
to be a better way to distribute the
work widely over the zones. Anyone
who knew Ritchey might be likely to
say that, with his meticulous nature, it
would have been difficult for him to
sit and watch the machine do it all, He
would have to have a frequent hand in
it. The transverse slides of his ma-
chines were equipped with a screw to
perform this function which he did by
means of a hand wheel (lathe type).
This may have resulted in smoother
progression across the zones but, avast!,
mention of this may lead some reader
into the temptation to substitute a
screw and wheel for the simple ad-
justable slide.

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

ASTRONOMICAL

TELESCOPES

& SUPPLIES
Telescoges Kits Drives
Mounts Eye Pieces Tripods
Castings Finders Figuring
Tubes Achromats Pancronizing

MIRRORS MADE TO ORDER
*kk Quality our MOTTO %k Kk
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.

Make Your Own

TELESCOPE

E 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
AFTER you have made your tele-
sope, there will be other optical
apparatus that you will want to
make. Then the book you will
need is

AMATEUR TELESCOPE
MAKING—ADVANCED

(650 pages, 361 illustrations)
$6.00 postpaid, foreign $6.35
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these two practical books on an im-

portant scientific hobby. A postal
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meone Uways
Yots Qway With 9t Before Jt
Makes Jhe Founda ”

ONE oF our subscribers made tbat comment. Probably many of yewr men have said it
too. Records show that in some cases as few as six subscription copies are read monthly
by 146 men. It must take a long time for each copy to make the rounds. There must be some
men who get it late . . . and others who don’t get it at all. When this happens, chances are
missed to apply the new methods and processes described in each issue of Scientific American,
may miss information on how to save time, labor,

You — your men and your company
materials . . . and save YOU money.
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attention. Thus you can speed up the receipt of valuable and practical
information., be sure that each issue gets directly into the hands of those
men who can profit most by it. Your investment will be repaid many times
over the enbscription price by a better understanding among your men of
problems in this changing industrial world.
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What every bride showldn?t know:

WHAT it feels like to be poor. ..

What it feels like when your first-born needs an
expensive doctor—and you can’t afford it ...

What it’s like wanting a home of your own ...
and never quite getting it. ..

What it’s like having your kids grow up not
knowing whether they’ll ever get to college . . .

What it’s like to see your friends able to travel
abroad —but never you. . .

What it’s like to have to keep telling yourself,
“He may not have money, but he’s my Joe.”

There is no cure-all for all these things.

But the closest thing to it for most of us is some-
thing so simple you almost forget it’s there.

It is the Payroll Savings Plan. Or—{for people
not on payrolls—the new Bond-a-Month Plan at
your bank.

Each is a plan for buying U. S. Savings Bonds
automatically.

Either one of these plans helps you—as does no
other system we know of—to save money regularly,
automatically, and surely, for the things you want.

So if you’re a newlywed or know one, here’s a
bit of friendly advice to take or give:

Get on the Payroll Savings Plan where you
work or the Bond-a-Month Plan where you bank.

It’s one of the finest things you can do to start
married life right.

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