


® Have you seen the 1940 cars yet? Each one is
a dream car come true. For the men of the auto-
mobile industry have been working these many
months to translate their dreams, ideas and paper
plans into steel and glass and paint . . . to solve
the many intricate problems that the “birth”
of these wondrous new models involved.

But there was one vital problem that was solved
before they started. They knew that there would
be fuels to run the cars they planned. They did
not hesitate to design high-compression engines
—engines that deliver more power and miles with
less weight—because they knew that the high
anti-knock gasoline these modern engines require
is available at every roadside.

Today, the world over, cil companies improve

IT HELPED MAKE
DREAM CARS COME TRUE

e 11'_//_71('//{;_'/ lead /

the anti-knock quality of motor fuels by adding

tetraethyl lead . . . a powerful, volatile liquid that
completely mixes with gasoline and acts to pre-
vent the power-wasting “knock’ or “ping” that
once threatened the development of the high-
compression principle.

The petroleum industry this year—as in pre-
vious years—has worked hand-in-hand with the
automobile industry by keeping pace with the
need for better motor fuels. Through its extensive
use of anti-knock fluids containing tetraethyl
lead to improve gasoline it has helped make the
dream cars of the automobile designer come true.
It has helped make them the practical machines
that you and thousands of other motorists will
thrill to drive in 1940.

THIS MONDAY NIGHT. .. Tunein “Tune-Up Time,” featuring Andre Kostelanetz. Tony Martin, Kay
Thompson, Columbia Broadcasting System, 8 P.M., E.S.T.; 7 P.M., C.S.T.—10 P.M., M.S.T.; 9 P.M., P.S.T.

ETHYL GASOLINE CORPORATION, manufacturer of anti-knock fluids used by oil companies to improve gasoline
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How to get rid of an

INFERIORITY
COMPLEX

A true story of a man who found that
self-confidence is not a matter
of education or luck

THE
HARVARD
CLASSICS

50 VOLUMES

delivered for initial payment

as low as szoo )

>,

E WAS GOOQOD in his job. No
one denied that. But he felt in-
ferior to his associates. Most of them
were college men. He envied them the
mysteriousthingcalled *'background.”

Today he happens to be one of the
principals of the business. But more
important, he has lost his inferiority
complex. Instead of envying his once
better informed associates he is their
equal.

His case is by no means unusual. He
has learned the secret that the reading
of great literature opens the gateway
of the mind and offers a broader view
of life. This broader view inspires self-
confidence. In a word, it’s culture.

There are thousands of men today
who lack the essential background so
necessary for success in every field of
life and who don’t know where to
turn for it. The cold stone front of a
public library suggests groping among
thousands of books. ‘*What are the
really great books?’’ you ask.

DR. ELIOT’S FIVE-FOOT

SHELF OF BOOKS
THE HARVARD' CLASSICS

The question has been wonderfully
answered by America’s greatest edu-
cator, Dr. Eliot, forty years president
of Harvard. He made it a vital part of

his great life work to assemble.in one
set the really worthwhile writings.
These books place you on an equal
footing with the best educated of your
associates.

LIBERAL EDUCATION AT
YOUR FINGERTIPS

This supreme library of 418 immortal
masterpieces is unified into a living,
powerful educational force by the mat-
velous working index containing
76,000 entries, guiding the reader to
an understanding of world culture.

TheHarvard Classicsis now offered
at the lowest price in its history.
The cost per volume is actually V3
ofthatoftheordinary currentnovel.

Due, however, to continually ris-
ing manufacturing costs, we expect
these prices to be effective for only
a limited time—SO WRITE TO-
DAY FOR INFORMATION.

THIS FAMOUS LITTLE BOOK FREE!

FIFTEEN MINUTES A DAY always finds
a cordial welcome on library tables. Thou-
sands of modern people have read it from
cover to cover with absorbing interest: It
gives Dr. Eliot’s own plan of reading. It is
packed with helpful, practical information.
You really can’t afford to miss this little
gem of literature. You’'ll receive this beau-
tiful book without charge after you fill
out and mail the coupon below.

P. F. COLLIER & SON CORPORATION
250 Park Avenue, New York City

I am interested in receiving by mail, free and without obligation your
valuable booklet, “Fifteen Minutes a Day” describing the famous library,
Dr. Eliot’s Five-Foot Shelf of Books (The Harvard Classics) and contain-

ing Dr. Eliot’s own plan of constructive reading. 310-HM
Mr.

Name {Mrs. .o oo ittt inieeeeeassssssssssssssssssssssssssssnee .ot
Miss

Address.......ooiiiiiiiiiiiiiiiiiiiin, et eieeeeeeieeeeeaeee. .o
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NO one needs to be reminded of the important

part played in modern warfare by the air-
plane; newspaper stories are a constant re-
minder. The other side of the question, that of
defense against the frightfulness of air raids,
is equally important. It is vital to every nation
that anti-aircraft guns be provided in efficient
types and large numbers. The United States is,
therefore, rapidly adding to its stores of guns,
such as the one shown on our cover this month,
for defense against attacks from the skies by a
possible future enemy. Rapid and accurate fire
characterize this deadly weapon for defense.
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Personalities
in

Industry

HE automobile business has made

the most amazing progress of any
industry in the past two decades—and
the least known part of it—the human
side—is one of the most fascinating
stories in American business. For the
automobile industry is literally a self-
made business. Perhaps a very good
reason for this is because it has been
built—and is being operated today—by
self-made men, of whom Byron C. Foy
is a good example.

Mr. Foy is president of the De Sote
Motor Corporation, vice-president of the
Chrysler Corporation, and secretary of
the Automobile Manufacturers Associa-
tion. And he started at the bottom—but
he’s never forgotten the things he learned
about people when he was out on the
firing line as an automobile salesman in
the days when you not only had to sell
a man a car, but also sell him the idea
of why he ought to own a car at all!

As far back as college days, Byron
Foy was what you might call an “auto-
mobile nut.” He had a little four-cylin-
der car and he loved it. In fact, he liked
cars so well that when he graduated he
went to work as an automobile salesman
in a Dallas factory branch, but he didn’t
wait around the sales floor for people
to come in. He went out and made calls.
Lots of them.

When the company announced a
nation-wide sales contest, Foy decided
he would have to sell in volume, if he
was to compete against salesmen in the
larger cities. Thus he went out after
fleet business—large corporations and
the city itself. Like the rising young
man in the popular Alger novels of the
day, Byron Foy won a coveted prize in
that contest.

Then the factory sent him east as a
traveling representative. His eastern
dealers said they couldn’t sell cars in
winter. “We can’t make country deliv-
eries in the snow,” his men complained.
“Why not deliver the cars on sleds?”

BYRON

Foy suggested. And they were delivered,
right to the farmers’ front door. Sales
increased.

Still later, Foy went to the Pacific
Coast and subsequently became presi-
dent of the Reo Motor Company of
California. Later he returned east as a
partner in the New York Chrysler dis-
tributorship.

Here he came to the attention of
Walter Chrysler, noted for his encour-
agement of young blood in his organiza-
tion. Walter Chrysler recognized Foy’s
promotional instincts and sound busi-
ness judgment, and brought him to staff
headquarters. Under Foy’s leadership.
De Soto has become a potent factor in
Chrysler Corporation sales, and when
you talk with Byron Foy, you’ll know
just why. The fact that he knows
people—the things they want and the
motives that make them buy—is reflect-
ed in his talk, as well as his products,
his advertising, and his relations with
his men and his dealers.

C. FOY

There’s nothing fancy about Byron
Foy’s office, or about Byron Foy. The
office is simply furnished. Papers never
stay on his desk very long. Foy is a
bear for detail—but he goes straight to
the most important tasks first. Foy
talks easily, and he is easy to talk to.
He believes in giving his executives com-
plete confidence and responsibilities.
Thus he not only surrounded himself
with a strong staff, but the way in which
he operates has helped make them
strong. Byron Foy is married, and has
two children. Besides his family, his
main hobby is still motor cars. Though
for sheer exercise he rides horseback,
the wheel is still his first love. De Soto
salesmen in New York know that they
can always “call Mr. Foy’s office” when
a little extra help is needed to make a
De Soto sale to one of Foy’s many
friends. For Byron Foy, automobile
company president, is still a great auto-
mobile salesman who gets a kick out
of “closing a deal.”
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50 YEARS AGO

IN ...

(Condensed From Issues of December, 1889)

CANNON—“The Spanish government, determined to emancipate
the country from its dependence upon foreign nations for its
munitions of war, has of late years displayed great enterprise in
the establishment of works for the building of war ships and
cannon. Among the guns
lately turned out at Trubia
are four which form part
of the armament of the
new Spanish steel cruiser
Pelayo. Of these two are
49 ton 13 in. guns and two
are 11 in. One of the 49
ton guns, shown in our en-
graving, was lately proved.
The projectile used was
of steel, weighing 960 lbs.,
fired with a charge of
440 lbs. prismatic powder,
which gave an initial ve-
locity of about 2000 ft.
per second and a pressure near 20,000 lbs. per square inch. The
penetrating power at short range is 32 in. of wrought iron. Length
of gun about 40 ft.”

TRANSATLANTIC—*“The steamer City of Rome, on her last trip
out, made the port of Milford Haven instead of Liverpool, the
magnificent system of docks, long under construction at that port,
having been at last completed. The substitution of Milford Haven
for Liverpool as a terminus saves the delay in steaming up St.
George’s Channel and up the Mersey, and, more important yet,
avoids the dangers of the channel fogs and the annoying delays
off the Mersey Bar. To London from Milford Haven via the Severn
tunnel is 285 miles, against 201 from Liverpool, it being 1% hours
longer by rail.”

COAL DUST—*Heretofore about one-seventh of the product of
the coal mines has been lost in dust. It is now intended to utilize
the dust by making it into bricks that will burn like hard coal,
except that there are no clinkers, as the bricks burn to ashes.”

FOREST GIANTS—“Plying on Puget Sound is a boat 122 feet
long. The timbers of which the hull is built run from stem to
stern, and not one is spliced. As a specimen product a Washington
lumberman sent to San Francisco last year a beam 24 inches thick
and 152 feet long.”

PHEASANT—“The Mongolian Pheasant, a valuable addition to
our native game birds, was imported from China a few years ago.
It has increased with surprising rapidity in western Oregon, Wash-
ington, and in the northwestern corner of California, under effective
legislative protection. The plumage of the male is extremely
brilliant and attractive. As a table dish it equals the partridge
and prairie chicken of the East.”

LUMINOUS FOUNTAINS—“Among the most wonderful displays,
electric and visual, at the recent French exposition were those
pertaining to the luminous fountains, which were arranged on
a grand scale. The chameleon-like changes of color in the fountain
waters were something astonishing to behold. It was not accom-
plished by the mere throwing of colored lights upon the exterior
of a spouting jet, but was due to an interior electric illumination
of the water; the beams of light being, so to speak, thrown into
and imprisoned within the crystal walls of the water and then
carried along with it, becoming visible by interior reflection during
the discharge of the water.”
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PHONOGRAPH INSTRUCTION — “Edison’s phonograph has
scarcely, as yet, passed the period of “novelty and curiosity,” but
many practical applications of the instrument have already been
suggested, and have in some cases been actually carried out. There
is one application, however, that we have
so far not heard mentioned, and that is
the instruction in the pronunciation of for-
eign languages. In the future the publish-
ers of manuals of instruction in foreign
languages will find it, most likely, a paying
undertaking to publish a phonographic key
of the various exercises, thus enabling
the learner to acquire the correct intona-
tion and pronunciation by causing the
phonograph to repeat the word or sentence
until it has been perfectly imitated by
himself.”
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LABOR SAVING—*“Some people denounce
labor-saving machines as an evil. They
notice that a few individuals are put out of work for a time by the
introduction of some device, but they ignore the greater benefits
which the whole community obtains.”

LIGHTHOUSES—“The Lighthouse Board has submitted its report
for the fiscal year ending June 30, 1889, to the Secretary of the
Treasury. At the close of the year there were under control of
the board 1021 lighthouses and lighted beacons, 1328 lights on
Western rivers, and 4284 buoys of various kinds. In the main-
tenance of these there are employed 1934 light keepers and a
number of miscellaneous employees.”

WAVES—*“The height of sea waves has long been the subject
of controversy. In the recent British scientific expedition some
instructive data were gathered by a sensitive aneroid barometer
capable of recording its extreme rise and fall by an automatic
register. ‘With a sea not subjected to an atmosphere of unusual
violence, it indicated an elevation of 40 feet from the wave’s
base to crest.””

ARMOR-PIERCING—*“The new British steel cruiser Blake is to be

armed with handy rapid-firing guns that can penetrate 12 or 15
inches of armor plate.””

FOOT-WARMER—“One of the latest applications of electricity
is the making of a floor mat that throws out heat—an electric heater,
in fact, in the form of a mat. An excellent device for warming
the toes.”

AND NOW FOR THE FUTURE

fWas Shakespeare Shakespeare? New Findings of
Science—by X Rays and Infra-Red Photographs of
Paintings—Give Startling Evidence. By Charles Wisner
Barrell.

{New Express Highway in Pennsylvania Follows Old
Railroad Grade.

ffWill a Race of Super Men Eventually Evolve? By
Henry M. Lewis, Jr.

{[Research in Noise Sheds New Light on a Number
of Everyday Problems. By James A. Baubie.




325
N

MERICA

SCIENTIFIC A

. 1939

DECEMBER

) =
L o
X

*
*

* 0%77” @éﬁ’fim as >
x Y, @%/ )

X
*

Your friends ang neighbors
in the telephone Company
send you hegy Wwishes for 4
Merry Christmas,

Through the h
» We’ll be op h
keep
in telephone ge

oh‘days,
and~doing

the Christmag spirit
rvice,

BELL TELEPHONE SYSTEM




PROPOSED y& TYPE OF

AERIAL

BALLOON RMINES TO PUT THE
AIR OUT OF ACTION

F German bombers appear over London some dark night,
they may find above, below, and around them an inescap-
able aerial mine field consisting of myriads of small, free
balloons sent to a predetermined height and drifting with the
wind. Each would support a cannister of high explosive
on 40 feet of fine steel wire. Enemy planes would, therefore,
face the double danger of fouling their propellers with wire
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TWO MEN USING SPECIAL GEAR CAN FILL &
LAUNCH BALOONS 8. MINES AT THE RATE

“UOF TWO PER.MINUTE,

and contacting the bomb itself. If a wire should catch on
a wing, the bomb would be whipped backward to explode
against the plane. A time fuse on the bomb allows it to
become “alive” only after safe launching and puts it out of
action after a given time. This aerial mine has certain dis-
advantages, but it affords, according to H. G. Wells, “the
possibility of putting the air out of action whenever we wish
it.” Invented by Major H. J. Muir, it would have an enormous
effect on the morale of enemy raiders. Drawing courtesy
The Illustrated London News.




Loading bombs in a U. S. bombing plane during recent maneuvers

WLL BOMBS DOMINATE?

Aerial Bomber Has Become Super-Type of Long-

ERIAL bombing has become a naval
and military science of dominant
importance in offensive warfare.

This is attributable mainly to develop-
ment in aircraft in regard to range,
speed, and carrying capacity. Until
near the end of the World War in 1918,
aerial bombing was a very secondary
means of offense compared with aerial
machine gunning, which was organized
for inter-aerial combat and occasionally
used against troops deploying in the
open. The airplane, at this time, was not
a high-caliber offensive weapon. Today,
the aerial bomber has become a super-
type of long-range heavy artillery and
a significant challenge is now being
made to establish its efficiency not only
against the strongest land fortifications
but also against fleet battle-units and
submarines. Recent events indicate that
the command of the seas may to some
degree be passing over to the nation
which can hold command of the air.
Should such power emerge, the aerial
bomber will have become a primary
offensive weapon in general warfare.

Range Heavy Artillery .

. . How Bombs Differ in

Their Penetrating and Explosive Action

By ARTHUR E. OXLEY, MA, DSec.

Major, Royal Air Force

Multiple-engined heavy  bombers,
numbered internationally by thousands,
can now carry projectiles, each weigh-
ing a ton or more, over land and sea
defenses which are far out of range of
the most powerful military or naval
guns. Such projectiles are equipped
with armor-piercing devices for hurling
on ships and fortified positions; they
explode with a delayed action after pene-
trating the objective. Other projectiles
are equipped so as to produce a “scat-
ter” effect over the widest range pos-
sible; they are designed to cause the
greatest devastation in troop concentra-
tions deploying in the open or on un-
sheltered civilian populations. Such

projectiles explode instantaneously on
contact with the objective.
High-explosive bombs may be classi-
fied in two general groups according to
their penetrating and delayed explosive
actions or their non-penetrating and in-
stantaneous explosive actions. The first
has a relatively thin shell and a pene-
trating nose-cap of solid steel; the sec-
ond has a thick shell for more de-
vastating fragmentation effect and a
blunter nose to counteract penetration.
There are many types of bomb in each
classification and those illustrated dia-
grammatically in Figures 1 and 2 are
intended merely as examples to indicate
the general difference in the two classes.
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Figure 1 shows general details of a penetrating type of bomb, in which the fuse
action is delayed. Figure 2 illustrates a nose fuse type for instantaneous action

The type of fuse used in the bomb shown
in Figure 1 is a delay fuse inserted in
the tail of the bomb; that in Figure 2 is
an instantaneous fuse fitted into the
the nose of the bomb. (A delay fuse may
also be fitted into the nose of a bomb
but its construction must be different
from the type shown.)

HE delayed-action bomb penetrates

and is used in attacks on ships or on
towns where the structures are several
stories high and are more or less strong-
ly reinforced. Such a bomb, if dropped
from a height of 10,000 feet, strikes the
object at about 800 feet per second—
more than 500 miles an hour. On strik-
ing, the bomb does not explode im-
mediately. It penetrates the roof and
may pass through three or four floors
before the fuse explodes it. The reason
for this delayed action is shown in
Figure 3, a diagram of one type of tail-
fuse. The bomb can explode only when
the striker-pin punctures the detonator
cap. When the bomb is fused, the striker
pin is held away from the cap by a
collar to which is attached a pair of
vanes. While the bomb is in its carrier
on the airplane, these vanes are pre-
vented from rotating by a stop pin fixed
to the carrier (Figure 1). As soon as
the bomb is released, the vanes rotate,
owing to the rush of air past the bomb.
After the bomb has fallen about 100
feet below the plane, the vanes fly off the
screw-spindle. To prevent the striker-
pin from prematurely piercing the de-
tonator while the bomb is in the air,
the striker rides on a coiled spring as
the bomb falls. On impact, the bomb
is slowed considerably while the plunger
carrying the striker has nothing to stop
it but the resistance of the spring. The

inertia of the striker therefore com-
presses the spring and, in a small frac-
tion of a second after impact of the
bomb, the pin pierces detonator and the
bomb explodes. This small delayed ac-
tion is sufficient, however, to allow the
bomb, because of its terrific speed and
penetrating cap, to pass 20 to 50 feet
inside a building, according to the
nature of its construction, before ex-
plosion takes place. Thus the structure
collapses from the pressure of the con-
fined blast.

In addition to the objectives already
cited, deep trenches and air-raid shelters
may be successfully attacked by bombs
so fused.

The instantaneous fuse used in the
bomb shown in Figure 2 is designed to
cause the greatest possible spread of the
bomb fragments, by the explosive blast,
over the surface of the terrain attacked.
The thick shell is shattered into chunks
of metal which sweep over a wide area
as the high-explosive is detonated. A
type of nose fuse used for such a pur-
pose is shown in Figure 4. The in-
stantaneous explosion resulting is far
more devastating to exposed personnel
than would be the delayed explosion
described above.

The nose fuse shown has no spring.
Instead, a plunger is held securely in
position by a copper pin, about 1/8 of an
inch thick, which passes through the
plunger and the walls of the fuse. While
the bomb is in its carrier on the air-
plane, the fuse is kept “dead” by a
safety collar which is slotted and in-
serted between the body of the fuse and
a pressure plate. This collar is attached
to the bomb carrier (see Figure 2) and
is a secure protection against premature
detonation even should the bomber crash
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on taking off. As the bomb is released,
the safety collar is withdrawn. On im-
pact, the pressure plate is arrested. The
shock which it thus receives can be
transferred to the detonator only through
breakage of the copper pin which is
incapable of withstanding the tre-
mendous momentum of the whole bomb.
The result is that the copper pin is in-
stantaneously sheared off and within
less than a hundredth of a second the
striker pin pierces the detonator which
causes explosion. Owing to the almost
instantaneous action of this fuse, the
explosion makes only a very small crater
—perhaps one to two feet deep on aver-
age ground for a bomb weighing 100
pounds. Under similar conditions the
same bomb, fitted with a tail fuse, would
make a crater about five to six feet deep.
Figures 5 and 6 show this difference.
With a tail fuse, the bomb is almost
buried in the ground on explosion and
the blast is localized. With a nose fuse,
the bomb is almost entirely above
ground and its blast is wide-spread.

HEN bombing from low altitudes,
as was done over the countryside
in Poland, an additional slow time-fuse
must be inserted between the striker
mechanism and the detonator. On re-
lease the bomb travels forward with the
same velocity as the airplane and the
additional delay of at least several sec-
onds, given by the time fuse, allows the
bomber to get clear of the danger zone
before detonation takes place.

The main filling charge of modern
high-explosive bombs is relatively in-
sensitive.  Tri-nitro-toluene (T.N.T.)
and various mixtures of this with am-
monium nitrate, itself an explosive, are
the usual fillers. The mixtures are
known as “amatol”. Sometimes a small
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percentage of powdered aluminum is in-
cluded in a filler called “ammonal”
which has a higher temperature of de-
tonation. Without the use of a deton-
ator none of these explosives will func-
tion even on impact of the bomb from
several thousand feet. Even the de-
tonator, containing a few grains of ful-
minate of mercury, which explodes
violently on shock, is not a certain guar-
antee of detonating the main filling
charge. It is customary, therefore, to
employ a primer consisting of an ex-
plosive more sensitive than T.N.T. but
less so than fulminate of mercury, to
boost the detonator and effect the com-
plete detonation of the filler. In aerial
bombs, this primer is charged with
“tetryl” (tetra-nitro-methyl-aniline),

which, like T.N.T., is a dye-works by-:

product. The general manner of as-
sembly of detonator, primer, and filler
is shown in Figures 1 and 2.

OR modern incendiary bombs, a most

effective filler is thermit. This con-
sists of a mixture of powdered aluminum
and magnetic oxide of iron, and is com-
monly used in welding. When it is fired
through a magnesium primer which in
turn is ignited by a phosphorus coated
friction strip, a temperature of from
2300 to 2500 degrees, centigrade, re-
sults—a temperature which easily melts
steel. Thermit does not depend upon a
surrounding atmosphere of air for its
action—the oxygen in the iron oxide
provides this, uniting rapidly with the
aluminum and causing the tremendous
rise in temperature. The mixture will
burn under water, boiling it fiercely.
Water is useless to extinguish the white-
hot slag—it merely passes into scalding
steam. Sand is best for localizing the
incendiary action.

Modern incendiary bombs are very
small: about six inches long and three-
quarters of an inch in diameter. They
are provided with heavy penetrating
iron nose caps and small fixed tail vanes.
Containers, each filled with several hun-
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dred bombs, are discharged as units.
On their downward flight they scatter,
since they are poorly streamlined, and
cover a wide area of the objective.
Hundreds of fierce small fires are there-
by started, and any attempts to con-
trol the general conflagration are made
extremely difficult owing to the num-
erous scattered outbreaks. If such an
incendiary raid is immediately followed
up by a raid with high-explosive bombs,
and possibly also a gas attack, no fire
personnel or equipment can cope with
the situation.

Among bombs used in gas attacks,
the most effective are those filled with
“mustard gas,” which is a liquid. When
burst by a small powder charge, the
heavy liquid diffuses into the ground
and, for days after the attack, is danger-
ous to anyone in the locality. Where the
temperature rises locally, unexpected
vapors emerge and may descend into
the deepest dugouts and shelters. This
vapor acts slowly on the eyes and lungs.
It has practically no smell and long
after a raid unsuspecting persons who

SHALLOW ~==~ EANSE
CRATER

Figure 5

A bomb fused at the nose explodes
on contact, spreading a wide blast

chance to remove their gas-masks—as
they must do sooner or later, either for
nourishment or comfort—may be at-
tacked without warning. Some hours
later blurred eyes, limp bodies, and
severely blistered skins show the re-
sults. This gas causes only a low mor-
tality but it is highly efficient in putting
personnel out of action.

As the war develops, it is possible to
make only a guess as to the limits to
which chemistry and physics will be
applied as aids to aerial “frightfulness.”
Rumors of the use of super-high-ex-
plosives spread ‘round the world during
the later aerial bombardments in north-
ern Spain. Liquid oxygen was sus-
pected as the component. Cylinders of
cellulosic material when dipped in
liquid oxygen become virtually pack-
ages of dynamite and when freshly pre-
pared have enormous detonating power.
But other attendant circumstances, par-
ticularly those relating to the high vul-
nerability of such explosives to shell and
even bullet fire and to the evanescent
power of the charge—due to continuous
and unpreventable evaporation of the
liquid oxygen—would seem to lessen
the likelihood that such liquid-oxygen
matrices could be of real military ef-
fectiveness. True may be the report
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Penetrating deeply, the blast of a
tail-fused bomb is more localized

that the explosive used was “obtained
from the air”—but so are the ammonia
ingredients used in “amatol” and “am-
monal” high explosives obtained by the
nitrogen fixation process.

There is also the possibility that con-
centrated effort is being made to seek a
practical application of what has been
called the greatest scientific discovery
of the year—the detonation of atomic
energy as exemplified in the self-
catalyzing fission of uranium and other
substances by neutron bombardment.

AST, we cannot completely ignore
the possibilities of biology. Reports
are available that much experimental
work has been done on the possibility of
employing bacteria as a novel kind of
“ammunition.” In this connection, Wick-
ham Steed has called attention to the
activities of the aerial offense section
reported in Luft-Gas-Angriff of the Ber-
lin War Office. In 1938, General Chu
Teh reported to the League of Nations
that the Japanese had used bacteria in
four central China provinces. These
try-outs may have shown either the
present impracticability or the dangers
which attend such desperate means, but
modern civilization cannot entirely shut
its eyes to the possibilities of future re-
search in this field. The biological view
indicates that the effective dissemination
of a bacteriological fog of typhoid, an-
thrax, spotted fever, or plague would
have to be carefully synchronized with
exacting conditions of temperature and
humidity to insure survival of the germs.
The bacterial “bomb” apparently con-
sists of a glass container filled with a
prescribed culture which is floated by
parachute control over areas far in the
rear of enemy lines, a mechanical re-
lease being employed to release the con-
tents either in the air or on ground con-
tact. The available reports also indicate
the “conscription” of infected vermin.
If such monstrous methods should ever
become practicable it appears that the
only means of defense both for the at-
tacker and attacked would be an
elaborate organization of all resources
of prophylaxis. Probably a mere knowl-
edge of the power of retaliatory
measures, even should such attacks
prove practicable, will be an adequate
deterrent against such attempts.



ALL FOR ONE AND ONE FOR ALL

Research in Motor Industry . . . Co-operation and

T is customary to think of that large
group of companies which provides
motor transportation for America.

and for much of the rest of the world, as
units in a number of industries—auto-
motive, aviation, oil, tires, parts and
accessories, and so on. Actually, this
entire group is one inter-related, inter-
dependent industry, the problems and
progress of  which are inseparably
linked. Nothing illustrates this so well
as their co-operative research activities.
It is doubtful whether anything in
American industrial life during the past
ten years has been more significant than
the freedom with which research men in
this group have exchanged ideas and co-
operated in experimental -projects.

The fruits of this research have had a
far-reaching effect. Better cars at lower
prices, better gasolines at lower
prices, better tires, airplanes,
trucks, tractors, stationary en-
gines, motorboats, and other
products made by these compan-
ies have been in such demand
in America that this closely
associated group has grown to a
point where it now employs the
full-time services of between six
and seven million people; furn-
ishes bread and butter for a
sixth of the nation directly, and
a considerably larger percentage
if all those indirectly employed
are considered. Almost every
person, young and old, has bene-
fited to a greater or lesser
degree through faster, safer,
more comfortable transportation.

Much has been written about
modern research methods, but
most of it remains incomprehen-
sible to the average layman.
When John Q. Public makes
what he imagines is a fuel econ-
omy test, he tries out three or
four brands of gasoline and, on
the basis of the most casual
driving, decides that one is better than
the others. Of course, such a “test” has
no scientific basis. When research men
tackle such a problem, they eliminate or
take into account every variable, such as
the air pressure and diameter of each
tire; humidity, temperature, and ba-
rometer readings for the day; the con-
dition of the road; the velocity and
angle of the wind; and the manner of
acceleration and deceleration.

Even one variable, the manner of driv-
ing, can make as much as 100 percent
difference in miles per gallon. In a re-
cent experiment in Detroit, two cars of
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Exchange of Ideas, Findings . . . Has Resulted

In Numerous Significant Developments

By J. J. FREY

Engineer in Charge of Technical Sales Division,
Ethyl Engineering Laboratory, Detroit

the same make and model, both just off
the production line, were driven in city
traffic over the same route. One driver
was told to “step on it” at green lights
and to drive as fast as the law allowed
until he had to put on his brakes for the
next stop light. The other was told to
accelerate and decelerate gradually, to
make as little use of the brakes as pos-

After this laboratory test of an engine, on which
is mounted a V-belt driven supercharger, the engine
will be installed in a truck for extensive road tests

sible. The first car used twice as much
gasoline as the second in covering the
same distance!

Let us look, then, as an example, at
how one group of research engineers
made a fuel economy test. First, they
searched for an absolutely level place
where they could run cars at steady
speeds and at pre-determined varying
speeds without interference. This they
found in the middle of the Mojave
Desert in California—the table-flat bed
of a dry lake. Next they devised an
instrument which would measure and
record the velocity and direction of the

wind at all times; a fifth wheel, which
would overcome the variable of tire slip-
page, was installed and attached to a
recording device to show exactly the dis-
tance traveled over land as compared
with the distance traveled through air, as
measured by an anemometer. Fuel was
fed into the carbureter through gradu-
ated gages which measured the gasoline
in cubic centimeters. Humidity
and temperature records were
calculated at all times. The tests
were run over and over in order
to average the errors which the
engineers knew would still creep
into the calculations. Altogether,
the work covered a period of
months and cost several thou-
sand dollars.

OU may well ask who went
to all this trouble and what
did it prove. The answer goes
to the very heart and spirit of
the group which furnishes the
vehicles, the tires, the gasolines,
the parts and accessories, right
down to the last gadget used in
motor transportation. Fuel econ-
omy is the concern of many
groups and literally hundreds of
companies. The company which
made this economy test manu-
factures tetraethyl lead, which
is used by oil companies to im-
prove anti-knock quality of
their gasolines. But the data
obtained were of interest to doz-
ens of companies, showing, as they did,
pertinent figures for what engineers call
optimum compression ratios, carbureter
settings and fuel anti-knock require-
ments of particular types of engines.
Although several companies often
take part in one co-operative research
program, I must, for obvious reasons,
confine examples to the part of such
projects about which I have personal
knowledge and which concern, as above,
the research activities of a company that
manufactures anti-knock compounds for
gasoline.
Some of the most interesting, and at
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times, most difficult parts of research
projects are the development of devices
for making accurate tests and the devel-
opment of instruments to measure per-
tinent variables. No laboratory can
function without instruments and,
strange as it may seem, very few of the
important ones required can be pur-
chased. When such instruments are
needed, there is usually only one way to
solve the problem—invent them. A few
examples will suffice to show why.

In one of our research projects, we
wished to measure the air-fuel ratio in
each of the individual cylinders of an
engine. No instrument for such meas-
urement existed, or if it did, we could
not find it. So our engineers devised a
set-up which enabled us to trap a sample
of the combustion products of each cyl-
inder and analyze them. In the same
project we wished to find out the exact
instant when each cylinder fired. The
instrument finally worked out recorded
the ignition timing on cinema film.
Sometimes a research project becomes
so involved that the engine being studied
is converted, for all intents and purposes,
into an “instrument.” Such an “instru-
ment” looks like an ordinary heavy-duty
truck until you get into the cab or lift
the hood. The average truck driver
would find gages, dials and gadgets
he had never seen before. Under the
hood he would find that each set of three
cylinders had its own fuel system, and
many other modifications. This “instru-
ment” took several months to assemble
and build and cost over $10,000, but it
proved immensely valuable in tests
where it. was necessary to eliminate the
variables that always must occur when
the performance of one truck engine is
compared with another.

ITH proper instruments, tech-

nically able and intelligently far-
sighted research workers, given suffi-
cient time and resources, accomplish
feats that in the aggregate become gi-
gantic. For example, 15 years ago, the
engine of the average American auto-
mobile had a displacement of 252 cubic
inches and could develop 59 horsepower.
The average 1940 automobile engine
has a displacement of 255 cubic inches,
almost identical with the engine of 15
years ago, but it can develop 106 horse-
power. Thus we see that in the short
space of time that anti-knock com-
pounds for gasoline have been available,
the horsepower developed by the average
American automobile has been increased
over 80 percent, while its weight has re-
mained approximately the same. A large
part of the increase in power has been
gained by increasing the pressure on the
gasoline vapor in the cylinders before it
is burned, which, in effect, squeezes
more power out of each drop of gasoline.
This is where the anti-knock quality of
gasoline becomes important, for higher
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Cathode-ray oscillograph for testing ignition system characteristics, and ap-
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paratus to determine spark plug insulator resistance and minimum firing current

anti-knock quality is required if gasoline
is to burn smoothly under the stress of
great heat and pressure inside a cylin-
der.

Seems to be a simple matter, doesn’t
it? Use gasoline of higher anti-knock
quality, squeeze it a little tighter in the
combustion chamber by increasing the
compression ratio and, presto, you get
more power and better economy. Unfor-
tunately, it was not as easy as that. A
multitude of problems had to be solved
before this happy result was achieved.
It is more or less a truism in research
that when a change is introduced to solve
one problem, five or six other problems
may be created. That was what hap-
pened when compression ratios were
moved up. Research and experience
showed that the compression ratio which
may be used with a given fuel is in-
fluenced by many variables including
engine design, cylinder size, materials
of construction, carbonization, rusting
and liming, engine speed, jacket tem-
perature, mixture ratio, mixture tem-
perature, volumetric efficiency, and ig-
nition timing.

Engineers spent years studying these
variables as well as the relation of com-
pression ratio to bearing pressures,
valves, spark plugs, and so on. Hun-
dreds of tests were run on high, medium,
and low compression engines, both in
the laboratory and on the road. Literally
thousands of adjustments and re-adjust-
ments were made.

All this work eventually led to the
universal utilization of higher compres-
sion pressures and higher compression
ratios in passenger car engines. The av-
erage compression pressure in the 1931
automobile was between 90 and 100
pounds per square inch. Today the av-
erage is between 140 and 150 pounds.
Average compression ratio in passenger
automobiles in 1925 was 4.5 to 1. By
1931 the average had risen to 5.25 to 1.

Today it is 6.28 to 1. Optional compres-
sion ratios run considerably higher. One
manufacturer has available a cylinder
head giving 7.45 to 1 ratio. And tests
have been run in the laboratory on en-
gines with compression ratios as high
as 11 to 1. The net result, as pointed out
above, has been more power and better
economy with very little increase in en-
gine weight—briefly, a better automo-
bile for your money and the promise of
a still better one in the future.

UT such results would not have been
possible had not the oil companies
kept in step with the march of progress
by improving the anti-knock quality of
gasolines year after year. Better crack-
ing processes, polymerization, selection
of crudes, blending, and the addition of
tetraethyl lead have provided the fine
fuels at low cost which have justified car
manufacturers in designing popular-
priced cars which reach ever higher
plateaus in engine efficiency.

And this parade of progress has not
stopped. Supercharging for the average
car may be the next step which automo-
tive engineers take to squeeze more
power out of better gasolines, and so our
research workers for the past several
years have been experimenting with the
possibilities and problems of super-
charging. In one test, a stock eight-
doubled its power output after being
cylinder passenger car engine almost
supercharged. The engine had an orig-
inal compression ratio of approximately
5% to 1 and developed 82 horsepower at
4000 r.p.m. using fuel with an anti-knock
quality of 78 octane number. After it
was supercharged with an intake mani-
fold pressure equal to 10 inches of mer-
cury, it developed 160 horsepower, using
gasoline with an anti-knock quality of
90 octane number. To carry this test
further and to determine what advan-
tage supercharging could give to this
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Car with anemometer and fifth wheel speedometer. The former determines
wind direction, velocity; the latter gives an accurate speed reading. At right:
Instruments within the car for use in conjunction with those shown above

engine without requiring a fuel of
greater octane number than that orig-
inally used, the compression ratio was
lowered to 4.25 to 1. Using 78 octane
fuel again, but supercharged to 10
inches of mercury, the engine developed
63 percent more horsepower than it had
with the higher compression ratio on
the same fuel.

Thus supercharging, which simply
means forcing more air and fuel vapor
into the engine by putting greater-than-
atmospheric pressure on the intake mani-
fold, seems to promise more of the same
kind of improvement that was effected
by increasing compression ratios. But
there are still a number of problems for
research workers to solve before all of
the hoped-for gains in efficiency can be
realized. For example, in the tests in our
laboratories we could put any pressure
we wished on the intake manifold at any
speed because the engine was on a sta-
tionary mounting, taking its air from a
tank where constant pressure could be
maintained. The problem of achieving
equal control with a blower driven by
the engine being supercharged is quite
another matter. Other laboratories in
the research departments of automobile
companies, and manufacturers of super-
chargers, are working on this problem
now. We are co-operating with them,
giving them the results of our work and
they giving us the results of theirs.

But what will be the effect of such
great increases in power on other parts
of the engine? Will present engine steels
stand the gaff? Take valve steels, for ex-
ample. Fifteen years ago, cast iron was
used for exhaust valve heads in many
engines. Increasing the engine’s output
through increases in compression pres-
sure and more revolutions per minute
made it obsolete. Silchrome steel became
the standard. Today, with still further
demands, Stellite-faced valves have come
into prominence, and with all the heat

and pressure of modern high-speed op-
eration they will open and close (and
make a tight seal) 10 to 20 times a sec-
ond for hours on end while you buzz
merrily along without ever a thought of
1,300,000 jobs each valve is assigned to
do in your engine every thousand miles.

What about spark plugs? Will super-
charged engines call for still further im-
provements here? A spark plug that was
satisfactory in the car of 1925 would not
last 15 minutes in a 1940 car running at
wide open throttle. Years of experimen-
tation and testing have given the answer
to the question of how to make them
satisfactory for today’s car. What about
tomorrow? Only research, trial and
error, and trial again can supply the
answer.

ITH this past experience in mind,

it is easier to understand why
super-charging is today of interest to
many companies and many research
workers and why they swap knowledge
and conserve time and money by co-
operative work. When you start chang-
ing the character of America’s gasoline
engine, or start changing the character
of its gasoline, you interest everyone in
a group of industries employing literally
billions of dollars.

Even when the finished product is in
the hands of the ultimate consumer,
many organizations in the vast automo-
tive transport group lend a willing hand
in solving problems in operation that
may arise. A typical example with which
I am familiar was a bad case of what the
trade calls “tail pipe halitosis” experi-
enced by a large city bus company. The
situation reached a climax in November,
1936, when civic organizations de-
scended on the company and demanded
that something be done to stop the fumes
of acrid smoke pouring from the ex-
haust. One of our service engineers, a
veteran of innumerable tussles with bus
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and truck problems, offered his services.

The bus company furnished him an
engine of the same model used in the
buses and it was set up in our Detroit
laboratory. After several weeks of ex-
periments and tests, he worked out a
procedure for correcting the trouble and
presented it to the bus company. The
officials tried it out on ten buses, found
that it worked and eventually changed
over their entire fleet. His recommenda-
tions—increased intake manifold tem-
peratures, changes in carbureter char-
acteristics, including leaner idle mix-

tures—have been adopted by other bus
companies and today are standard prac-
tice in meeting the condition known as
“tail pipe halitosis.”

Another field in which the continuing
efforts of research have led to tangible
results is power farming. Five years ago,
all tractors were equipped with “com-
promise” engines—that is, they were de-
signed with low-compression motors to
burn kerosene, distillate, or gasoline.
But farmers who burned gasoline in
their tractors got only part of the poten-
tial power in the fuel. Why not build
tractors with high compression, auto-
mobile-type engines capable of using
gasoline efficiently. This would give the
farmer something he wanted. Tractor
engineers who held this belief found
ready assistance in our engineering lab-
oratories. The advantages of high-com-
pression tractors were determined by
the laboratories and explained to the
farmers and tractor dealers. Today
nearly all tractor manufacturers make
high-compression tractors.

As the new 1940 cars go on the market
there are improvements and refinements
not available on cars of previous years.
These changes represent a cumulative
total of thousands of hours of research
labor in a hundred different laboratories.

The same impelling force and relent-
less research which have given us to-
day’s engines and vehicles will push on
to discover and utilize better principles
and materials for the motor transporta-
tion of the future.



OUR POINT OF VIEW

No Vigilantes

IMES of national stress always

bring with them curious and often
dangerous personal reactions. Mass
hysteria, fostered by ill-founded rumors
and frequently by malicious gossip, was
the cause of many a vicious outburst
during World War I. Spy scares set
neighbor against neighbor, created sus-
picions that often had no more founda-
tion in fact than a foreign-sounding
name.

With present unsettled conditions
pointing toward a future that cannot
be predicted, it is comforting to know
that our national security has been
placed in the capable hands of the
Federal Bureau of Investigation. This
organization, with the co-operation of all
law-enforcing agencies throughout the
nation, should certainly be able to cope
quickly and effectively with internal
affairs that might have disastrous effects
if permitted to get out of hand.

Speaking of this latest job of the
F. B. 1., Director J. Edgar Hoover re-
cently sounded a warning that, heeded,
will assist greatly in keeping the United
States on a level keel during troublous
times. “In the wave of patriotism that
is rising in the country,” said Mr.
Hoover, “there lies the danger of over-
zealous groups or individuals engaging
in acts which are distinctly un-American
in method, no matter how patriotic in
aim. We need no vigilantes in this
situation. The vigilante method is dis-
tinctly contrary to American ideals of
justice. The Federal Bureau of Investi-
gation has been called upon to investi-
gate all matters relating to espionage,
sabotage, and violations of the Neutral-
ity Regulations. In turn, the Federal
Bureau of Investigation has requested
co-operation of all law enforcement
officers in the United States.

“This combined attack by Federal
and State forces should be sufficient so
far as investigation and prosecution are
concerned,” Mr. Hoover continued.
“Beyond the efforts of these law enforce-
ment agencies there is a need, of course,
for the individual co-operation of all
sincere and earnest Americans. ~ This
co-operation should be limited, however,
to passing on to the proper officials all
questionable facts or rumors which may
come one’s way. An alert public is the
best defense against traitorous or inimi-
cal conduct. Let us be realistic and
practical . . . but always calm in our
judgment between the real and unreal.”

Thus each individual citizen is
squarely faced with his own share of
the problem of controlling traitorous

acts, yet adequately warned against
actions that might not only hamper the
wheels of justice but even render them
momentarily ineffective.—A. P. P.

Modern Pioneers

OT so many years ago this nation

celebrated 150 years of existence
by the Sesqui-Centennial Exposition.
Next year it would be fitting if we should
have another sesqui-centennial celebra-
tion, one that would mark one of the
few extremely significant milestones in
our history: the founding of the Ameri-
can patent system. Our progress has
been keyed largely to that system and
the incentive which it has given to indi-
videals to originate, develop, and im-
prove those brain-children that have
made this country the greatest industrial
nation on earth. Had it not been for
the granting of patents and the profits
therefrom, our people would not now
have the most advanced civilization ever
known, nor enjoy the greatest number
of conveniences, comforts, and luxuries;
we would labor longer hours and have
much less leisure time. Our patent
system has been, indeed, an important
stimulus to invention, research, and in-
dustrial progress.

It was with the thought that the
American people should understand
clearly the dependence of the nation on
a sound patent system—one that is not
being changed constantly at the whim
of would-be economists, reformers, and
malcontents—that this important anni-
versary is to be observed in 1940. The
Modern Pioneers plan to mark the year
by several interesting programs, the
principal one of which will be the pre-
sentation of a number of awards to out-
standing inventors and research work-
ers. Manufacturers and responsible
executives or members of trade associa-
tions and scientific and engineering
organizations are being invited to enter
nominees for these honors. (Entry
blanks may be obtained from Modern
Pioneers, 14 West 49th Street, New
York. Closing date: December 1, 1939.)
Local dinners will honor selected local
Modern Pioneers, and some time in Feb-
ruary a national dinner, broadcast over
a national radio hook-up, will honor a
number of the country’s outstanding
Modern Pioneers.

That the whole program will succeed
in its purpose seems asured by con-
sideration of the Award Committee. It
is composed of: Karl T. Compton, of
M.I.T., Chairman; Forest R. Moulton,
of the A.A.A.S.; George B. Pegram,
of Columbia University; John T. Tate

of the University of Minnesota; Edward
R. Weidlein, of Mellon Institute; and
Frank C. Whitmore, of Pennsylvania
State College.

We wish the organization the great
success it richly deserves.—O. D. M.

Not Poison

CFPYHEY who get spanked” might

well have been the title of a brief
item lost to the general reader by its
inclusion on our Legal High-Lights page
last month. It is here resurrected for
the same non-legal reader because of its
vital import.

It seems that the Federal Trade Com-
mission has taken cognizance of rumors
(circulating “from time to time”) as
to the injurious effects resulting from
the use of aluminum cooking utensils,
and has filed a complaint against the
publisher of the rumor “tracts,” charg-
ing that he deceives the public. To us
this is a masterpiece of understatement.

This bare-faced campaign to instill
an awful fear in the mind of the public
has been going on for many years—not
just from time to time. It has been
fanatic. Why, no one knows. It has
been insidious, powerful in its effect.
It has offered such a specious brand of
“proof” that food cooked in aluminum
acts as a slow poison or causes cancer
or both that believers have carried on
the evil work by word of mouth. And
the believers have not all been unintelli-
gent; simply unwise. A cultured lady
once told this writer of a trained nurse
in a great city hospital (of all places!)
who was suffering from a serious case
of aluminum-cooking-utensil poisoning!

The fight against this foul campaign
of fear has also gone on for years.
Scientific American has been in the
thick of this fight. has patiently ex-
plained over and over that aluminum
cooking utensils can have no injurious
effects on those eating food cooked in
them. In unequivocal terms, this maga-
zine has branded rumors to the contrary
as malicious and entirely without foun-
dation. We repeat the accusation. The
American Medical Association, Mellon
Institute, Government bureaus, and
others have all done their share of the
fighting against the rumor, have done
their utmost to scotch it. Yet even now.
with the Federal Trade Commission
lined up against the fanatics, some
people will probably keep talking of
the dangers of aluminum-cooked food.
But then, they’re probably born pessim-
ists and think they have every ailment
ever mentioned by Sister Sue and Grand-
pap and Aunt Het, anyway!—F. D. M.
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WHAT’S INSIDE THE STARS?

Most of Our Present Knowledge of the Composition

HE recent Colloquium on Astro-

physics, at Paris, under the auspices

of the Foundation Singer-Polignac,
at which the writer had the good fortune
to be present, will have a place in the
memory of its participants something like
that of the great international conference
of the Solar Union at Bonn in 1913—
shining the more brightly by contrast
with the tragic days which followed. Un-
like the earlier meeting, this was a small
affair with only 16 regular delegates,
and a scant dozen of other invited guests;
but it was truly international. Seven
countries were represented among the
delegates, counting by present residence
—France, Belgium, Denmark, Sweden,
England, Canada, and the United States.
Counting by country of birth, four more
are to be added—Holland, Germany,
Russia, and India — represented by
astronomers of distinction, all of whom
are now living in the United States!

The sessions—held in an excellent
room provided by the Collége de France
—gave much more time for the consid-
eration of individual topics than is prac-
ticable at the larger congresses. One, or
at most, two of the invited papers were
presented at a session; the speaker had
40 minutes or so to present his conclu-
sions; and almost as much time was
often spent in animated and profitable
discussion.

The problem of language—always
more or less difficult at a truly interna-
tional gathering—was very successfully
solved. All the speakers found it easy to
present their views either in English or
French, and their remarks were trans-
lated into the other language, sentence
by sentence, as they went along, by a
very competent secretary. After a few
minutes’ experience, this proved remark-
ably simple; and, though of course it
took time, it did not interfere with the
free flow of thought and expression, even
in active discussion (and the discussions
were active) —as many as ten members
sometimes commenting on a single
paper. The scheme worked so well, in-
deed, that it may be commended in other
cases where the language problem has
to be met.

The Colloquium confined itself to two
subjects, more closely related than ap-
pears at first mention ; namely, the novae
and the white dwarfs. All the delegates
spoke with authority in one or another
part of this fairly extensive field.

Lundmark discussed the parallaxes
and absolute brightness of the novae;
Stratton, the evolution of absorption
bands in their spectra; Edlen, the iden-
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of the Stars Concerns Only their Atmospheres . . .

Now the Analytical Boring Machine Digs Deeper

By HENRY NORRIS RUSSELL, Ph.D

Chairman of the Department of Astronomy and Director of the Ob-

servatory at Princeton University.

Research Associate of the Mount

Wilson Observatory of the Carnegie Institution of Washington.

tification of previously unknown lines,
and Mrs. Gaposchkin a spectrophoto-
metric study of the bright bands and
continuous background.

Beals considered the relations of, no-
vae to Wolf-Rayet stars, P Cygni stars,
and stars with spectra like Alpha Cygni,
and Gaposchkin their relations to the
SS Cygni variables.

Swings spoke of the physical prob-
lems of the atmospheres of novae and
similar stars, Stromgren of theories of
their internal constitution, and Baade of
the amazingly luminous supernovae.

Turning from the hugest of the stars
to the tiniest, Kuiper described the white
dwarfs and other abnormally faint stars,
announcing the discovery of many new
ones and discussing their physical con-
ditions; and both Eddington and Chand-
rasekhar discussed the internal structure
of the white dwarfs, and their bearing
on stellar evolution.

UR less technical readers may be
asked to excuse this condensed list
of papers. Every one of them contained
things which can be presented in non-
technical language, and are of general
interest. To describe them all would fill
many pages like these. At present, it may
be well to follow a long-established rule
of these columns, and speak of work
which has already been published, in
part at least, in professional journals.

The question of the composition of the
great internal mass of a star might be
supposed to be inherently unanswerable.
The spectroscope gives us a wealth of
information about the atmospheres of
the stars, and has established convincing
evidence that they are, in general, very
similar among themselves in composition
(though not in temperature or pressure)
and much like the Earth, except for a
vastly greater abundance of hydrogen
and helium.

But the atmosphere of a star—which
forms less than the outermost billionth
part of its mass—may not be a fair
sample of the whole. We can only “get
deeper” (to use Eddington’s phrase) by
an “analytical boring machine.” For an

ordinary star, the process is in outline
as follows:

The central temperature of a star de-
pends on its mass and radius, on the
average weight of one of the free par-
ticles in its interior (atoms, electrons.
and so on) and on the “model” on which
it is built—that is, the way in which the
density increases toward the center. The
latter effect is found to be remarkably
small—it takes an increase of density at
the center to more than a hundred times
the general average to get a central tem-
perature twice that for a star of uniform
density. The average “molecular” weight
is more important, for the temperature
is proportional to it. At the center of a
star the atoms are knocked all to pieces.
Hydrogen (weight 1) goes into two
pieces (with an average weight of 1/2) ;
helium, weight 4, into three (average
1 1/3); oxygen divides a weight of 16
among 9 pieces; iron one of 56 among
27 fragments (or under actual condi-
tions a few less). For all sorts of atoms,
except hydrogen and helium, the average
weight of one of the dissociated particles
comes out close to 2 (on the chemists’
familiar scale); for helium it is two
thirds as great as this and for hydrogen
only a quarter.

Hence, the more hydrogen there is in-
side a star of a given mass, size, and
build, the cooler the star will be inside.
The rate at which heat leaks out to the
surface will be correspondingly smaller,
and the star will shine less brightly.
Helium has a similar effect, but to a
much smaller degree.

The analytical theory has been fully
worked out—first by Eddington, and in
more detail by Stromgren—and it is
found that a star containing no hydro-
gen should be about 300 times as bright
as one of the same size, mass, and model,
but containing about 80- percent of hy-
drogen by weight. (For almost pure
hydrogen the true theoretical brightness
rises again; but this does not concern
us here.) The brightness of a star with
a given hydrogen content can be calcu-
lated from pure theory—assuming a
good average “model”—and it is found
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that such stars as Sirius, Capella, and
the Sun are all much fainter than cal-
culated for no hydrogen. Theory and
observation agree for a hydrogen con-
tent of about 35 percent for all three
stars. (This is by weight; by number,
the light hydrogen atoms form a large
majority.)

Reasonable change in the assumed
density-model might alter the calculated
abundance of hydrogen by a few percent
but would not greatly modify it.

Most of the stars for which the cal-
culations can be made come out of about
the same composition. There are a few
exceptions. For example, Zeta Herculis
has very nearly the Sun’s mass, twice its
diameter, and four times its brightness
—which indicates a hydrogen content of
about 15 percent.

This method, applicable to ordinary
stars, fails entirely for the white dwarfs.
But, strangely enough, the hydrogen
percentage in these can be found in an
entirely different way. In a white dwarf
the free electrons are degenerate—they
are jammed together as closly as the
fundamental quantum laws permit. Un-
der these conditions, the pressure varies
as the 5/3 power of the number of elec-
trons per cubic centimeter. Given this
law, and the average mass of matter per
free electron, we can work out all the
properties of the body, if we know the
total mass, finding its radius, density
and so on. The actual white dwarfs, be-
ing visible, and therefore hot on the sur-
face, cannot be entirely degenerate, but
there are good reasons for concluding
that they are actually bigger than this
theoretical limit by only a small per-
centage.

OW for the companion of Sirius—
the most famous of the white
dwarfs—observations have been made of
the “Einstein shift” of the spectral lines
predicted by the general theory of rela-
tivity. For any star, this shift is propor-
tional to M/R (where M is the mass and
R the radius). According to the theory
just described, the shift, E, is given by
the equation E = C M4/3m5/3 where m
is the average mass per free electron,
and C is a constant which can be ac-
curately calculated. Now for a hydrogen
atom m = 1, there being one proton per
electron. For helium m = 2 (mass 4, 2
electrons) and for heavier atoms it is
nearly the same. For a white dwarf star
of a given mass, and composed entirely
of hydrogen, the Einstein shift should
be less than one third as great as for one
made up exclusively of heavier atoms.
For the companion of Sirius, the ob-
served shift is intermediate between the
calculated values for these two cases,
and indicates a hydrogen content of
about 35 percent.
There is unfortunately no other white
dwarf for which our present data permit
a similar test. There is one (40 Eridani
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B) for which we know the mass, but the
Einstein shift has not been measured,
and estimates of the radius from the
spectral type are precarious.

At this point a complication must be
mentioned. The question, what equations
are to be used for a degenerate gas when
the velocities of the ‘electrons become
comparable with that of light, is still
vigorously under debate. Sir Arthur Ed-
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dington maintains that the same formula
should be employed; almost all other
physicists agree in adopting a different
one. The discussion, which is intensely
technical, leads to the very frontiers of
fundamental theory, and neither party
has yet convinced the other.

Fortunately for our present interests,
Chandrasekhar, who has worked out the
consequences of the alternative theory
with great analytical skill, finds that it,
too, when applied to the companion of
Sirius, leads to a considerable abundance
of hydrogen. This conclusion appears
therefore to be independent of the
theoretical controversy.

But, if there is still about as much
hydrogen in Sirius B (the faint com-
panion) as in Sirius A (bright) the as-
trophysical consequences are important.

According to Bethe’s theory, the stars
derive their energy by converting hydro-
gen into helium, and it is only after the
hydrogen is almost absolutely exhausted
that they have any chance of contract-
ing into the white-dwarf state. The ex-
istence of a single white dwarf contain-
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ing abundant hydrogen appears there-
fore to be a grave objection to the theory.

Eddington has, however, suggested a
way out. In Bethe’s theory hydrogen is
turned into helium, not directly, but by
the action of catalysts—carbon and ni-
trogen—which are regenerated at the
end of the cycle, and so used over and
over again.

Suppose, however, that in each cycle
a small portion of the catalysts is used
up. Then, though the process would be
repeated many times, it could not con-
tinue indefinitely. The catalysts might
be used up before the hydrogen; the
formation of helium, and the liberation
of sub-atomic energy, would substan-
tially cease; and the star might shrink
into a white dwarf with a good deal of
its hydrogen left—plenty of fuel, but
nothing to burn it with.

Those who have followed our recent
presentation of Bethe’s theory, will real-
ize that only a very small change in it is
required. He concludes that the N1
nucleus may meet two fates: N° + H* =
C” + He' and N* + H' = 0" + hv.
In the first case, carbon is regenerated;
in the second, the very stable nucleus of
common oxygen is formed, while the en-
ergy hv is liberated. Now neither of these
reactions has yet been observed in the
laboratory (at least, when the writer
last had access to scientific literature).
Bethe, from rather general considera-
tions, concludes that the first is many
thousands of times more likely to hap-
pen than the second—in which case a
small amount of carbon would catalyze
the transformation of a very large
amount of hydrogen. But, if the second
reaction had a probability a few percent
as great as the first, the carbon and ni-
trogen might be used up before the hy-
drogen.

NTIL more is known, by observation

or by the advance of nuclear theory,
about these questions, the stellar prob-
lem must remain open.

One difficulty, however, vanishes. It
was very hard to see how Sirius B, which
shines feebly and is working at a low
rate, could have used up its hydrogen
before Sirius A, which is working far
faster. The present answer appears to
be simple: it hasn’t.

There are other possibilities: Edding-
ton calculates that, in the intermediate
stage of contraction between an ordinary
star and a white dwarf, a star would
reach its greatest luminosity and its
highest central temperature when it had
shrunk to only about twice its final ra-
dius. Such a star would appear intensely
blue-white, and have a central tempera-
ture of 150,000,000 degrees or more, and
a very high density. Whether, under
such extreme conditions, some of the
heavier elements could be built up, is
another problem for the nuclear physi-
cist.—Bordeaux, France, September 11.



IS LIGHT SLOWING DOWN ?

Some Physicists Suspect that Changes Occur in the
Velocity of Light . . . Difficult to Prove . . .
On the Whole, the Question Remains Wide Open

HE third letter of the alphabet, c,

is harmless enough in the normal

course of things, but in the hands of
scientists it has become a hook on which
can be said to hang the whole of modern
physical science. For scientists have
chosen this little letter to represent one
of the most important constants of the
universe—the velocity of light.

In almost every fundamental physical
equation, whether it be concerned with
the structure of the atom or the rate of
expansion of the universe, whether it
deals with the energy of X rays or the
mass of a rapidly moving body, the let-
ter ¢ willoccur. Way back in the middle
of the last century, James Clerk Max-
well showed by a brilliant piece of

Figure 1
Length of
Nameof Base in )
Observer Method Yards Year Velocity
Cornu and
Helmert Wheel 25,055 1874.8 299,990 + 200
Michelson (I) Mirror 665 1879.5 299,910 + 50
Newcomb Mirror 4,070 1882.7 299,860 30

=+
Michelson (II) Mirror 683 1882.8 299,853 +
Perrotin Mirror 50,256 1902.4 299.901 =+ 84
Michelson (III) Mirror 38,700 1924.6 299.802 —+
Michelson (IV) Mirror 38,700 1926.0 299,796 =+

mathematical analysis that all electro-
magnetic waves — X rays, ultra-violet
rays, infra-red rays, radio waves—would
travel in a vacuum with the velocity of
light, -and that this velocity was equal
to the ratio of an electric charge
measured on the electromagnetic system
of units to the value of the same charge
measured on the electrostatic system.
Near the beginning of the present cen-
tury, Albert Einstein, in his theory of
relativity, indicated that the velocity of
light was the maximum possible velocity
attainable in the universe, and that the
velocity of light in a vacuum would be
the same for all observers. This velocity
was no mere ordinary physical constant,
like the velocity of sound, the viscosity
of water or the density of lead. It was
a constant which it was imperative for
science to determine with great ac-
curacy. Romer, a Dane, had been the
first to do this successfully. Previously,
in the 17th Century, Galileo had tried
to measure the velocity by means of dis-
tant observers who uncovered lanterns
but, naturally, his method was far too
crude for him to obtain any results.
Romer used the diameter of the Earth’s
orbit round the Sun as the distance to
be covered by the light, while the re-
quired signals were provided in the
eclipse by the planet Jupiter of his satel-
lites. Romer’s method was only roughly
accurate, and during the 19th Century
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mechanical methods were devised and
scientists in all parts of the world spent
years in making observations and ob-
taining as accurate results as possible.
Nearly all methods used were modi-
fications of two basic methods—the
Fizeau toothed wheel and the Foucault
revolving mirror. In the former system,
light is passed between two teeth of a
rotating gear wheel and reflected back
from a mirror at the distant end of the
base-line. The observer adjusts the
speed of the wheel so that, by the time
the light has been reflected back, a tooth
has moved round and cuts off the light.
Knowing the length of the base-line, the
speed of the wheel and the number of
teeth on the circumference, the velocity
of light can easily be calculated. In the
second or revolving mirror method, light
is reflected from a revolving mirror
along the base-line to a distant reflector
and back again to the revolving mirror.
By the time it gets back, the mirror will
have turned through a small angle This
will cause the light to be deviated. By
measuring the angle of deviation with
a graduated eyepiece, and knowing the
speed of rotation of the mirror and the
length of the base-line, the velocity of
light may again be easily calculated.

Y the beginning of the present cen-
tury, a large number of results of
similar tests had been published, and
these gave the velocity of light with
varying degrees of accuracy. These re-
sults were copied from the papers origi-
nally published, but often the copying
was done inaccurately, and reappeared
in textbooks and scientific journals. It
was again copied inaccurately for later
publications. Incidentally, these usually
ignored the stated degree of accuracy
(explained below) of the initial result.
In 1927, therefore, M. E. J. Gheury
de Bray, a London scientist, undertook
the praiseworthy task of looking up and
summarizing all the original reports of
the measurements of the velocity. He
published a list of these, but pointed out
how inaccurate a good many of them
were, and how many of the investigators
had failed to apply important correc-
tions. A strong test of the accuracy of a
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scientific experiment is for the observer
to take a large number of readings, and
to see whether these show any great
deviation from the mean. The observer
then states his result as, let us say,
100=+2. In this case, the value 2 is the
“probable error” calculated from statis-
tistical theory, and the result implies
that the measured quantity is probably
100, but that the method is only suffi-
ciently accurate to indicate that it lies
between 98 and 102.

After carefully studying the subject,
de Bray came to the conclusion that, up
to 1926, only seven really accurate de-
terminations of the value of ¢ had been
made. He tabulated these as in Figure
1, in which the second column gives the
basic principle of the method used,
whether toothed wheel or revolving mir-

.ror, while the final column gives the

determined value in kilometers per
second, with the degree of accuracy.
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Figure 2: De Bray seeks explanation

De Bray was struck by the fact that
here was a “constant” that was by no
means constant, since its value seemed
to vary from a maximum of 299,990 to
a minimum of 299,796 kilometers per
second—quite an important variation
considering that ¢ was supposed to be
one of the fundamental constants of the
universe. He accordingly decided to
depict his results graphically, and ob-
tained the series of dots shown in Figure’
2. In this diagram the vertical scale
represents the velocity of light in kilo-
meters per second, and the horizontal
scale the year in which the velocity was
determined. Had the velocity of light
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been constant, the dots should all have
lain in a horizontal line. Actually, they
appeared to lie on two oblique lines, as
shown in the diagram. De Bray pointed
out that the three on the left had been
measured over relatively short base
lines, while the three on the right had
been measured over longer bases. Cornu
and Helmert’s reading seemed to fit in
with both groups.

De Bray reluctantly came to the con-
clusion that those measured over short
bases were probably less accurate than
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Figure 3: Edmonson’s graph of 1934

those measured over long bases, and
decided, for the time being, to ignore
these readings. The other four readings
seemed to show clearly that light was
steadily slowing down at the rate of
just under 4 kilometers per second per
year. De Bray suggested this tentatively
to the world of science, then decided to
await further measurements.

In 1928, Karolus and Mittelstaedt
reported a determination of the velocity
which gave a result of 299,778+20 kilo-
meters per second and, in 1933, Pease
and Pearson, continuing work Michel-
son had started at the Mt. Wilson Obser-
vatory, obtained a value of 299,774+11
kilometers per second. This seemed to
indicate clearly that the velocity of light
was still decreasing, but the problem of
the three “short-base” readings had yet
to be solved.

Then, in May, 1934, Frank K. Ed-
mondson, of Lowell Observatory, Ari-
zona, suggested that the velocity of light
may not be decreasing steadily, but
might be subject to a periodic fluctua-
tion. He suggested that a period of 40
years, with a maximum variation of 115
kilometers per second above and below
a norm of 299,885 kilometers per second,
might fit the facts. Represented mathe-
matically, this gives the formula
¢ = 299,885 + 115 sin 2%/40(T—1901)
where ¢ is the velocity of light and T
the date of the year. Represented
graphically, the equation gives the
simple “sine curve” shown in Figure 3.
The nine dots on this diagram represent
the nine accurate values then known,
and the diagram shows how well they fit
the suggested curve. At the same time,
Edmondson pointed out that his theory
could not be properly proved until about
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1938. If light were steadily decreasing
in velocity, the value of ¢, in 1938,
should be about 299,760 kilometers per
second, while if the velocity were fluc-
tuating, as he suggested, in 1938 it
would be about 299,835 kilometers per
second.

The idea that the velocity of light
might fluctuate slightly was borne out
by the experiments of Pease and Pear-
son. In 1929, Prof. Albert A. Michelson,
undoubtedly the world’s champion time-
keeper of light, worried by the fact that
atmospheric irregularities (the astron-
omer’s “bad seeing”) interfered with
his measurements, using long base-lines,
embarked on the heroic task of con-
structing a mile-long vacuum tube. The
dead-straight, air-tight metal tube, three
feet in diameter, and evacuated to a
pressure of 1/250 of an atmosphere, was
laid down at the Irvine Ranch, Santa
Ana, California. Measurements under-
taken by the United States Coast and
Geodetic Survey revealed that the tube
was 5230.76509 feet long, while, by
means of mirrors, the light was reflected
back and forth along the tube eight
times, giving a base line of about eight
miles. Three months after the tube was
put into operation, on May 9th, 1931.
Professor Michelson died and the work
was continued by Dr. Francis G. Pease,
of Mt. Wilson Observatory, and Fred
Pearson, of Chicago University.

SERIES of 233 sets of measure-

ments was made over a period of
two years, the results being tabulated in
Figure 4. The final result was stated to
be 299,774=*11 kilometers per second.
At the same time, it was stated that the
readings showed two periodic fluctua-
tions in the velocity of light. One fluc-
tuation had a period of 1434 days, the
other of one year. In both cases the
velocity varied by about 20 kilometers
per second. The shorter period fluc-
tuation nearly vanished during Decem-
ber 1932 and January 1933, reappearing
in February 1933. It was suggested that
this fluctuation might be due to some
influence of the Moon, though how such
an influence might work is not at all
clear. Reluctant to believe that the
actual velocity of light was changing,
the observers also suggested that the
variation might be due to instrumental
changes, such as a possible change in
the length of the light path, ground dis-
turbances, errors in the timing mechan-
ism, or a possible effect of refractive
index in the path of light. Whatever
their causes, the existence of these minor
fluctuations gave a certain amount of
justification to Edmondson’s theory of a
long-period variation.

De Bray pointed out that the earth’s
magnetic field, which is known to fluc-
tuate, might have some effect on the
velocity of light. Accordingly, experi-
ments were made to see whether the
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velocity underwent any change in a
transverse magnetic field. The field used
was 100,000 times more powerful than
that of the earth, and the sensitive ap-
paratus would have detected a change
in velocity of one part in 20,000,000.
No such change was detected. The sug-
gestion that the refractive index of air
might be changing was ruled out after
referring to accurate determinations of
this value made during the past 20 years.
At the beginning of 1937, there came
the news of another determination of c,
made by Wilmer C. Anderson in the
Physics Research Laboratory of Har-
vard University. The method he used
was to subject a light-beam to high-
frequency modulations by passing it
through a Kerr cell. The light beam was
then divided into two portions by means
of a half-silvered mirror, and the two
parts were sent over different optical
paths. They were recombined and
focused on a photo-electric cell. The
difference in length of the two paths was
adjusted until the photo-electric cell
gave a minimum reading, indicating that
the two halves of the beam were out of
phase. Knowing this path difference,
and the frequency of the modulation, the
velocity of light was easily obtained.
Between June 22 and December 5,
1936, 651 measurements were made,
and showed no short-period fluctuation
which could not be attributed directly to
physical sources. The mean result was
299,764=+15 kilometers per second.
Later, in 1938, Dr. R. A. Houstoun of
Glasgow University, Scotland, measured
the velocity, using a piezo-electric crys-
tal as an oscillator, and a base line only
a few yards long. Initial tests gave a
result of 299,761 kilometers per second.
These two determinations seemed to
strike a death blow at Edmondson’s fluc-
tuation theory, so de Bray, deciding

Figure 4
Number of
Obser-
Series Year Dates vations Velocity
1— 54 1931 Feb. 19—July 14 493 299,770 + 12

55—110 1932
111—158 1932
159—233 1932-3 Dec.

1—233

Mar. 3—May 13 1753.5 299,780 + 11
May .14—Aug. 4 742 299,771 4+ 9

3—Feb. 27 897 299,775 + 11
2885.5 299,774 = 11

again to neglect the early short-base
readings, advanced a formula
¢ = 299,900 — 3.855(7T—1900)

to account for the diminution of c.
This gives a decrease in ¢ of 3.855 kilo-
meters per second per year, and pro-
duces a straight line on the graph, as
shown in Figure 5, which also shows the
readings now known — excluding, of
course, the three short-base readings.

So much for the experimental results.
Meanwhile, what had the theoreticians
been doing?

As was to be expected, the casting
of doubt on something so fundamen-
tal as the velocity of light produced a
veritable plague of theories, most of
which were sooner or later proved either
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to be untenable or to give a theoretical
decrease in velocity of much less than
3 kilometers per second per year. Most
of the theories revolved around the
supposed expansion of the universe.
De Bray suggested that, if the universe
were expanding, and if the ether were
really material—a view still held by a
few physicists—then the ether would
gradually be decreasing in density, and
the slowing down of light would follow
as a matter of course. Calculations of
the magnitude of such a decrease showed
that it would be negligible compared
with the decrease of 3.855 kilometers
per second per year indicated by experi-
ment. A similar theory was advanced
by Edmondson, who suggested that
doubling of the radius of the universe
would cause the measured velocity to be
halved. According to experimental re-
sults, however, the velocity of light
should be halved in 60,000 years, where-
as the universe is believed to double
itself only every 1,300,000,000 years.
From relativity considerations, Tokio
Takéuchi, a Japanese scientist, deduced
that the velocity of light will be decreas-
ing, due to the redistribution of matter
and radiation throughout the universe,
but, again, the calculated decrease was
far smaller than that suggested by
de Bray.

THER scientists have been bolder.

They realize that the only real evi-
dence for an expanding universe is the
shifting of lines in the spectra of distant
nebulae toward the red end of the spec-
trum—the “red shift”. Assuming that the
velocity of light is constant, the red shift
is explainable only by the theory that
the sources of the light—the nebulae—
are apparently receding from the Earth

with enormous velocities. It has been
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Figure 5: De Bray’s graph of 1939

found that the velocity of recession is
proportional to the distance away of the
nebula, which gives rise to the picture

of an expanding universe. The magni-

tude is such that nebulae at a distance
of one megaparsec (3.26 million light-
years) are receding with a velocity of
about 500 kilometers per second.

The bolder scientists point out that if
the red shift can be accounted for by
some other theory, then the nebulae
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need not be receding and the universe
may not be expanding. Most of the
theories advanced imply a change in the
property of the light as it travels from
the nebulae to the Earth, and several of
these theories fit in with the idea of a
decrease in the velocity of light.

One group of theories suggests that
the energies of single packets of light—
or “photons”, as they are called—may
gradually decrease during their journey
through space, due to such causes as
gravitational interaction, interaction
with ionized gases which may exist in
space, or simply by a gradual diminu-
tion of energy with time. Such a diminu-
tion of energy would imply a diminution
in frequency and, if the wavelength of
the light were assumed constant, a di-
minution in velocity. H. J. Gramatzki
has extended Maxwell’s theory of light
to allow for either a decrease of velocity
with time or a change of dielectric con-
stant with time. In both cases he showed
that there would be a decrease in fre-
quency (that is, a red shift), and also
in velocity, but again the effect would
be negligible compared with that of
de Bray.

Zwicky has suggested that differences
might be detected between properties of
terrestrial light and light from distant
nebulae. According to Pierre Salet, the
velocity of light coming from stars is
about 1.008 times greater than that of
ordinary terrestrial light. Zwicky has
also suggested that the velocity of light
may depend on its frequency, and that
such a dependency.would account for
puzzling features about the spectra of
certain novae. Experimental tests, how-
ever, seem to refute this.

In turn, de Bray himself recently came
forward with a suggestion that the fre-
quency and velocity of light may de-
crease with time, and claims that ob-
served red shifts can be explained by a
decrease given by the equations

¢ = 299,774 — 173T

f=17622 — AT
where c is the velocity in kilometers per
second, f the frequency in mega-mega-
cycles, and T the time in millions of
years. This represents a decrease in
velocity of only one six-thousandth of a
kilometer per second per year—which,
of course, is much less than de Bray’s
former suggestion of 3.855 kilometers
per second per year to fit the observed
measurements.

Meanwhile, other scientists hold that
changes in the measured velocity of light
have no connection whatever with the
expansion of the universe, or with altera-
tions of certain fundamental constants.
They believe that the variation is due to
some undetected phenomenon which in-
fluences the apparatus in some way or
another. They stress the discrepancies
between observations over short bases
and over long bases, and also point out
that the velocity of light can be meas-
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While the author of the
accompanying article, a young
English physicist, does not any-
where state that a varying veloc-
ity of light has been proved, and
that the remaining problem is
to determine its amount, it is
feared that an occasional hurried
! reader may run away with these
beliefs. If questioned, many
physicists might say something
‘ like this: “The chances are that
there have been errors in some
of the experiments, and that the
velocity of light is a fixed con-
stant. But, of course, we can’t
simply shut our eyes to the pos-
sibility that it is not fixed, even
though this'is more pleasant.”
This article will provide back-
ground for accounts of future
experiments.—The Editor.

ured indirectly, with compact electrical
apparatus, by finding the ratio between
the electromagnetic and electrostatic
system of units. This has been done
with great accuracy on several occa-
sions, and the results show no marked
variation, the value of ¢ in each case
being close on 299,781 kilometers per
second.

Other observers claim that, if light
were slowing down or its frequency al-
tering, such alterations could easily be
detected by sensitive interferometers.
All such experiments to detect any al-
teration have given negative results.

What could possibly cause the varia-
tion in the measured velocity of light
other than fundamental changes? The
answer is: nobody knows. Apparatus
more sensitive than that already used
will have to be designed and constructed
in order to investigate the matter.
De Bray has stressed the point that, in
the case of the revolving mirror method,
it is assumed that the laws of reflection
of stationary mirrors still hold good, and
that the laws of reflection of a pencil of
light, from a real or virtual source which
may have a transverse velocity approach-
ing that of light, are assumed to be the
same as if the source were at rest. These
assumptions, he suggests, may ulti-
mately be shown to be inaccurate.

T present, however, science stands at
the crossroads. Experimental ob-
servations, on which the whole of science
is said to rest, have presented it with a
problem. Some changes have been de-
tected in the measured velocity of light.
One road leads to the type of solu-
tion involving extremely fundamental
changes, the other to the theory that
some new type of correction must be
sought and applied. Both roads lead into
unexplored territory. Which road will
science follow? We can only watch and
wait for the traffic lights to change.
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Ships Can Carry Autogiros to Spot Submarines

ERCHANT vessels need to be warned of the proximity of

submarines if they are to elude or successfully fight
them. Submarines can be spotted most effectively from the
air, but ships cannot carry ordinary planes (plus catapults)
and cannot stop, once a submarine is sighted, to hoist a plane
aboard after its water landing. Use of warships to convoy
liners or freighters subtracts striking power from the fleets
themselves.

The autogiro, carried on individual ships and taking off
from cleared present decks or built up ones, would largely
solve this problem, believe Scientific American editors. The
idea, conceived in our offices over two years ago by F. D.

McHugh, has been called eminently practical by experts.

Much experimentation is necessary, of course, but the ’giro
has possibilities, as shown in our drawing. It can “jump off”
20 feet straight up and swing hard over to clear ships’ super-
structures. It can land with a run of about 10 feet. It can
hover. It can carry machine guns to drive a submarine’s gun
crew below decks, and depth bombs to drop accurately while
it hovers over the dark blob of a submerged submarine. To
the ship’s gun crew, it can signal a sub’s location and spot
shell splashes by flares, Véry pistol shots, or acrobatics.
Finally, the autogiro can constantly patrol many miles
around its mother ship.
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DEEP l)IERS BUILT IN STIFF rFIDES

As the new bridge will look when completed. Note “lookout point”

New Suspension Bridge Near Tacoma. . . Two Deep-

Water Piers . . . Enormous Tidal Current Pressure

Forces Unique Anchored Caisson Construction

By CHARLES

UTSTANDING of all the large
bridge projects under way as a re-
sult of the past year’s Federal

RFC-PWA program, is the Tacoma Nar-
rows suspension bridge across the nar-
row channel lying on the westerly side
of the Tacoma Peninsula, Tacoma,
Washington.

Two features of this bridge are of
particular interest to engineers. One is
the fact that its central span of 2800 feet
is the third largest such span in the
world, only those of the George Wash-
ington Bridge in New York and the
Golden Gate Bridge in San Francisco
being longer. The other is the manner
in which the engineers solved the prob-
lem of sinking two large piers to a
depth of 175 and 200 feet respectively,
against the enormous pressure of tidal
currents double those at the Golden Gate
Bridge.

For more than 20 years, local people
have dreamed of a huge suspension
bridge across the Narrows to replace the
ferries. Always two factors stymied the
idea. One was the extreme depth of the
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tidal current, the velocity of which,
changing every six hours, reaches nearly
nine knots. The second was the costli-
ness of such a span in view of the semi-
pioneer status of the section it would
serve—a vast area larger than Switzer-
land, Holland, and Belgium combined.
A number of things brought
the idea into a more favor-
able economic position in
1937. They were: the opening
of the Olympic wonderland
to tourists; the rapid growth
of the pulp and paper indus-
try; and the migration of
hundreds of settlers from the
midwest dustbowl to these
cheap, well-watered lands—
all insuring greater travel.
There was also the fact that
the great Bremerton Navy
Yard is rapidly becoming one
of Uncle Sam’s greatest naval
bases, indicating a need for
good highways and a fast
Narrows crossing. Thus it
was felt that a Federally sup-

ported project could easily liquidate
about $4,500,000 of its cost in 40 years.

The chief task confronting the builders
was that of sinking the caissons and con-
structing the piers. The east pier of the
Tacoma structure went down 200 feet
below water level and the west pier 175
feet, as contrasted to the deeper pier of
the two at the Golden Gate Bridge,
which went down only 100 feet. Hence
it was decided to employ open-well type
caissons with a wooden form built
around the first part of each caisson to
permit floating it into position and lin-
ing it up before it was lowered to the
bottom. The two main caissons were
118 feet 11 inches long, and 65 feet 11
inches wide, with boat-bow points. These
two units were fabricated in Seattle and
towed through the Lake Washington
Ship Canal to the bridge site in Tacoma.

FTER the sites for the two piers were
located in the Narrows, 24 concrete
anchor blocks, each weighing 600 tons,
were dumped in a huge double circle
around each pier site. These blocks were
later anchored by cables to the floating
steel caissons to hold them in place
against the terrific tidal strain. The
blocks were cast on huge barges and
were corrugated in such a way that they
could grip the bottom mud.

Having provided the anchorage, the
two floating steel skeleton forms, which
were covered with heavy timbering with
caulked seams, were towed into place
and anchored to the blocks by cable.
These floating caisson sections were
spotted accurately by the use of short-
wave radio and transits. with telescopic
sites.

The caissons were partitioned into 24
spaces, each having dimensions of 11

sharply corrugated, that were cast on barges
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feet 10 inches by 13 feet, all open at the
bottom. Concrete was poured into the
dividing walls of these sections to form
a series of concrete and steel cells. As
the added weight lowered the caissons a
predetermined distance in the water, the
anchor cables were adjusted to take up
the slack, and the forms were raised so
that another course of concrete might be
poured. This was repeated over and
over until the lower edge of the caissons
struck bottom. Clam-shell buckets then
excavated through these cells until the
entire caissons dropped through the
muck to hard gravel. Concrete plugs
were then poured at both the top and
the bottom, leaving the cells perma-
nently flooded with salt water.

The Tacoma structure has a total
length of 5939 feet. Towers cover an
area 19 by 63 feet at the bottom and 13
by 52 feet at the top, and carry two
cables 171} inches in diameter. Each

tower weighs 1875 tons and the two
cables 3817 tons. Each cable anchoring

An “anchor” makes a big splash
when dumped overboard from a
construction barge at a pier site
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consists of a steel and concrete mass of
25,000 cubic yards, weighing 52,000
tons, lodged in the hillsides above the
Narrows. Each anchorage will form
part of the main roadway. The bridge
will have a 26-foot roadway and two
five-foot sidewalks.

The structure, which will be com-
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pleted July 1, 1940, will reduce travel
time from mainland to peninsula from
40 minutes to 10 and will be the best
lighted structure of its kind. Towers
and cables will be outlined in lights and
the roadway equipped with sodium-
vapor fog lights. Airplane beacons will
be mounted atop the towers.

i ® [PIER IS mj
CONCRETE

Step by step, a pier is constructed. Slack in anchor cables is taken up as caisson sinks lower



ANSWER, ECHO, ANSWER

There are Echoes that Magnify Sound and Others

CHO, according to the Greek myth,
E was a nymph who pined away for
love till only her voice remained.
This charming legend makes pleasant
folklore, but the science of sonics has
given the echo a much firmer basis. Al-
though echoes still possess a poetic,
eerie quality, we can now explain how
they magnify sound, return some voices
and ignore others, convert discords into
music, carry whispers over long dis-
tances, and perform other weird feats
which challenge the imagination.
Echoes are sometimes the radio
stations of nature; without wires or
sending-apparatus, they “step up” sound
vibrations and hurl them enormous dis-
tances. Some years ago, 28 tons of dyna-
mite exploded in an Alpine

that Change Harsh Discords to Harmony . . . Echoes

that Analyze Sound .

. . Whispering Galleries

By ALBERT CARR

It has never been heard to score more
than 17 repetitions by day; the differ-
ence is believed to be due to the more
uniform temperature of the air at night.

A unique multiple echo exists at the
Menai suspension bridge, in Wales.
There, a hammer blow on the main pier
is returned in a series of staccato reports
from each of the crossbeams, all the way

face and back again. Sound travels a mile
in about five seconds; an echo which will
repeat a five-second sentence therefore
indicates a reflector half a mile away.
Only extraordinarily clear acoustic con-
ditions will permit the voice to carry so
far; hence the rarity of this type of echo.
As some curved mirrors magnify your
image, some echoes magnify your voice.
Usually such “megaphone”

railroad tunnel. The terrific OURCE AN echoes are heard in caves.
blast was heard by Swiss § OFsli=e {;‘\ }“?\ LISTEN e At the famous quarried
peasants 20 miles away, the SPUBD J‘*\L:jf)-" : grotto known as the Ear of
apparent limit of the sound. i REFLECTED Dionysius, in Sicily, the
Villages some 25 or 30 miles INCIDENT SOUND crumpling of a piece of Cel-
farther off heard nothing. SOUND OR ECHO lophane will make you think

Then, extraordinary news
popped up: 100 miles to the
north, across the border in
Germany, the noise of the
explosion had been distinct-
ly audible. Had the sound
of the blast “jumped” over
a region 80 miles wide?

“Yes,” said the Swiss
Meteorological  Institute.
What had been heard in
Germany was not the direct
noise of the explosion, but
an echo of it. Every echo is,
you know, “mirrored” or reflected sound.
In this case sound waves, concentrated
by the tunnel in which the explosion
took place, had traveled upward, reached
a heavy cloud formation perhaps 50
miles to the north, which amplified and
then reflected the waves to points more
than 100 miles from their original
source.

Everyone knows that curved or angled
mirrors can play curious tricks with an
image. Sound-mirrors (another name for
echoes) act similarly: they “bounce”
sound waves from surface to surface,
often altering their volume, pitch, and
number of repetitions. Probably no echo
has ever achieved the record described
by Mark Twain—“you could utter a
word and it would talk back at you for 15
minutes.” But there is an echo in Oxford-
shire, England, which repeats a pistol
shot across a valley as many as 20 times,
the sound shuttling back and forth be-
tween two hills. Like some actors, this
echo gives its best performance at night.

o
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OBSTACLE

TRANSMITTED
SOUND

Reflected sound that is clear and definite is an echo

across the river—576 feet. To get an
equivalent result with light, you would
have to set up a long row of mirrors,
equally spaced, and place an object in
front of the row, at a wide angle. Then,
by standing in the right position, you
could see an image of the object in each
mirror all the way down the line.

Some echoes disdain mere numerical
glory and strive for a single brilliant
performance. If, near a certain tomb
on the Roman Campagna, you speak an
entire hexameter verse, the echo will
courteously wait until you have finished,
and then repeat it after you. Likewise in
the deserted city of Mandu, in Central
India, there is a spot where you can
utter a long, solid sentence, and have it
voyage back presently to your ears, un-
broken.

To produce one of these marathon
echoes, the sound reflector must be so
far away that you have time to speak for
several seconds before the waves can
make the journey to the reflecting sur-

a machine gun is at work.
Why? Well, when echoes
are thrown back simultane-
ously from many surfaces,
their combined volume is
louder than that of the orig-
inal sound heard from a
single direction. This phe-
nomenon was once utilized
by a troop of Mexican ban-
dits when trapped by a su-
perior force in a mountain
pass. Discovering that the
crags around them multi-
plied both the volume and number of
their voices, the bandits tried a desperate
expedient. Yelling and shooting, they
dashed for freedom. The echoes, re-
sounding from all sides, made the enemy
believe that a regiment was charging
down on them; they fled and the little
band escaped. This story, long current
south of the Rio Grande, has furnished
at least one movie episode for Holly-
wood.

Mark Twain, veteran echo-fancier,
claimed he knew an echo which would
speak only German. We may smile at
the notion; but there are some echoes
which are highly particular about the
sounds they will do business with. One
English echo has been called “The Suf-
fragette,” for, while it will respond to a
woman’s soprano voice, it pays no atten-
tion to a man’s.

This sex-conscious echo does to sound
what a colored mirror does to light. In a
polished red vase, for example, you will
notice that the reflection of blue objects
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OURCE OF
EXPLOSION

Direct sound of a dynamite explosion in the Alps, as the author describes, was heard in the area up to point A, but
not in the zone of silence from A4 to B. The echo from heavy clouds, however, was heard in the distant area from B to C

in it lose their color. The red
light-rays of low frequency
are reflected, while the high
frequency blue rays are
largely absorbed. The “se-
lective” echo acts in the
same way, throwing back
some sound-waves in greater
proportions than others.

The chief factors in this
phenomenon, according to
authorities on sonics, are
the size of the sound reflec-
tor, and the variation in the
wavelengths which compose
a complex sound like that of
the human voice. Lord Ray-
leigh, the famed English
physicist, showed that the
intensity of sound scattered
or reflected by an obstacle is
directly proportional to the size of the
obstacle, and inversely proportional to
the fourth power of the wavelength.
(The same law, incidentally, applies to
the scattering of light, and is used to
explain the blueness of the sky.)

When, according to this law, sound
waves of various lengths traveling the
same plane encounter a small obstacle,
the longer waves tend to continue be-
yond it, much as large water waves pass
around a rock and close in again on the
other side, without substantial interrup-
tion. The shorter sound waves, on the
other hand, are scattered, somewhat like
small water waves encountering the same
rock. Consequently, when the sound re-
flector is small, the chances of the scat-
tering and reflection of short sound
waves are much better than those of long
sound waves. Since the shorter waves
represent the higher tones of sound, it is
these tones which we hear most loudly
when a small, distant reflector happens
to produce an echo.

Certain selective or “harmonic” echoes
have the curious trick of raising the
pitch of sounds. At the Gap of Dunloe,
in the lakes of Killarney, it is said that

ECHOES

CONVERGING

CONCAVE

SOUNDING

LISTENER_
AT SOURCE
OF SOUND

How echoes are magnified. The sound waves, having traveled
out from the source in all directions, simultaneously con-
verge back on the shouter from all directions, causing
more intense vibration of the eardrum than was made by
the original sound. He virtually shouts mouth against ear

the ghost of a long dead musician will
accompany whoever plays a bugle there.
It is perfectly true that the echo of each
note comes back an octave higher, and
that it provides a harmonious accom-
paniment for a simple bugle call. The
principle is that of the selective echo; a
small obstacle, such as a clump of trees,
will return the first -harmonic wave-
lengths, or octave, of a fundamental tone
more efficiently than the tone itself.
Everyone has observed how a prism or
spectroscope grating breaks up sunlight
into its component colors. Here and there
an echo will do the same thing to sound,
producing a “sound spectrum.” At Big-
horn Canyon, in southern Montana, the
rushing roar of the river is sometimes
echoed from a certain section of the
cliffs in a howl like that of a police-car
siren, beginning on a high note and
sweeping down into the bass clef. Years
ago Indians in the neighborhood used to
shun the spot for fear of “evil spirits.”
Today we know that the various wave-
lengths in the sound of the river are re-
flected by different parts of the jagged
cliff, reaching the ear separately, instead
of all at once. If the observer takes an-

other position, he can cause
the order of the sounds to be
reversed, so that the echo
begins with the deep tones,
and rises to the treble.
Physicists say of echoes of
this type that they “analyze”
sound.

Iremember standing near
Eagle Harbor, on the wood-
ed shore of Lake Superior,
and hearing what sounded
like a celestial hymn, played
in slow time by some mys-
terious organist. For a while
I thought I had suffered a
hallucination. But similar
experiences of others in that
region show that what I
heard was the noise of the
waves of the lake on a peb-
bly beach, analyzed and echoed har-
monically by the forest behind.

The musical echo is certainly the most
charming of all the numerous echo fam-
ily. Its principle seems to be to repay
evil with good. On Saddleback Mountain
in Maine, the most hideous discords—
such as an Indian war-whoop—are re-
turned as a delightful, soft, musical note.
Such echoes are generally found only
where there are symmetrical rows of
trees which “cut out” or absorb certain
sound frequencies, and reflect the others
in a harmonic relationship.

Perhaps the most dramatic of all
echoes are those in which the sound is
reflected from deeply curved surfaces.
The whispering galleries of the world
are all of this type. One of the best
known is under the great dome of St.
Paul’s Cathedral in London. There a
whisper will creep across from one side
of the dome to the other, to be picked up
with astonishing distinctness on the op-
posite side, 102 feet away. The Ear of
Dionysius, already mentioned, is one of
the finest of all whispering galleries. At
its top is a small passageway where the
visitor can distinctly hear the breathing
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An abstract diagram of the action of an “analyzing” echo. Large reflecting areas
throw back more of the deeper sounds; small ones more of higher sounds.
Owing to differing total path lengths these “analyzed” echoes arrive in succes-
sion, but from high to low for one listener, low to high for the other

of a man on the floor, 120 feet below.
The tyrant, Dionysius of Syracuse, con-
ceived the notion of imprisoning political
enemies in the Ear, and by listening at
the top, was able to overhear their whis-
pered plots and secrets.

How is it that a whisper which cannot
be heard for 20 feet under normal condi-
tions will carry 10 times as far in a whis-
pering gallery? The explanation lies in
the fact that the sound is “slanted” off
the smooth inner surface of the round
dome again and again, traveling in a
series of arcs. A helpful analogy is to
imagine a billiard ball with “forward
spin” as it strikes a cushion at an acute
angle. Under the right conditions the
ball, instead of being slowed down,
“picks up.” Similarly, the volume of
sound “picks up” in whispering galleries
as it travels over the curved reflector.

CHOES have been used as a method
of torture. In the Cave of the Snake,
in the wrinkled and lonely hills of the
Kaimur Range of India, the least sound
is repeated in a low rushing murmur
that seems to pervade the doomed cham-
ber. A torture-loving Rajah once con-
ceived the notion of putting his victims.
one at a time, in the pitch blackness of
the cave, with no company but that of a
deadly black cobra. There was no way
of telling how soon the cobra would en-
counter its destined victim, and strike.
But every time it moved or hissed the
slithering sound would seem to come
from all directions. Under the unbear-
able suspense the prisoner would die a
thousand deaths before the fatal mo-
ment came.
However, the Rajah felt that in not
overhearing the sufferer’s torture he was

missing the best part of the fun. So he
had a small opening made in the sealed
entrance. And—as was to be hoped—
while he sat with his ear to this opening,
the snake crawled up and bit him.

The best known of America’s whisper-
ing galleries is in the Capitol at Wash-
ington, in Statuary Hall, where if you
stand in the proper spot you can com-
municate by whispers with a friend 50
feet away.

Most land echoes seem to have no
other purpose than to entertain the
curious. But at sea, echoes work for their
living, measuring ocean-depths for navi-
gators, The echo depth-finder used by
the United States Coast and Geodetic
Survey in charting the bottom of the
ocean, and carried by practically all im-
portant vessels, enables a ship running
at full speed to obtain four soundings a
second in depths of 600 feet. Sound, be
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it noted, travels approximately five
times as fast in water as in air.

The principle of the instrument is
simple enough. Sound waves, pro-
duced under water, speed to the ocean
bottom, and are reflected upward. An
electrical device measures the elapsed
time between the transmission of the
sound and the return of the echo, and
this time interval is recorded in terms
of depth. In war time these depth-
finders have helped ships to detect the
presence of submarines by recording
the sound which they make.

The story goes that many years ago.
in the cathedral at Girgenti in Sicily, a
gentleman was kneeling alone near the
high altar, when he suddenly heard a
distinct whisper: “Bless me, father, I
have sinned. . .”

Startled. he looked around. There was
no one near him. The whispered con-
fession continued. Amazed, he conclud-
ed that it could only come from a con-
fessional booth over 100 feet away. He
approached the booth, but at once the
whisper ceased. Returning to the orig-
inal spot, however, he heard the words
as clearly as if they were being mur-
mured into his ear.

Unfortunately, he was not content
with the discovery of an acoustic phe-
nomenon. Delighted at the prospect of
rare entertainment, he invited some of
his friends to join him in eavesdropping
on the confessions of their neighbors.
But, appropriately enough, in the very
first confession, he heard the sound of
his own wife’s voice admitting sins no
husband cares to have on his wife’s
conscience.

MONG echoes as among people,
there is infinite diversity. One finds

not only easy-going, good-natured
echoes, but grumblers, loud-mouthed
bores, wisecrackers, show-offs, tempera-
mental artists, and a few hard workers.
But Little Sir Echo always has one ad-
vantage over merely human sound-mak-
ers. No one expects him to be original.

SPEAKER,

LISTENER

Sound creeps around the concave wall but soon becomes attenuated elsewhere



Spectacular pillar halos at Wilbur, Washington, photographed at 12:15 A. M. by S. B. Breed. Five-minute exposure at f/3.5
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O XCITEMENT Caused by Freak-
ish Lights” was a headline in the
Wilbur (Washington) Register.

“Last Thursday night,” the news item

beneath it stated, “those of our citizens

who were awake witnessed a display of
freakish lighting effects that is seldom
equalled for beauty. From every out-
door light—street lights, electric signs,
and automobile headlights—there arose
perpendicularly a shaft of light high
into the air. Within these ghost-like

beams there flickered and danced mil-

lions of particles of frost.” On this

occasion one Scientific American reader,

S. B. Breed, of Wilbur, thought to photo-

graph the odd phenomenon and sent this

magazine the illustration shown above,
with a request for a scientific explana-
tion.

When readers send this magazine de-
scriptions of odd meteorological or at-
mospheric phenomena for explanation,
the editors turn to W. J. Humphreys’
“Physics of the Air,” a standard ad-
vanced reference work about this parti-
cular corner of science; often also, as in
this case, to the author himself, Dr.
Humphreys, because his lifetime work
as Professor of Meteorological Physics
at the United States Weather Bureau in
Washington, has brought to his atten-
tion myriads of meteorological oddities.

“The photograph,” he replied, “is of
pillar halos and is the best I have seen
of that phenomenon. Pillar halos,” he
continued, “are produced by reflection
from the upper and under sides of tabu-
lar snow crystals, which tend to fall flat-
wise.” In extension of his comments
Professor Humphreys cited an article in
the Monthly Weather Review of the
United States Weather Bureau, by B. W.
Currie, Professor of Physics at the Uni-
versity of Saskatchewan, Canada, de-
scribing a similar happening, and the
following is quoted from that article.

“The color of the light from the pil-
lars, and its state of polarization, show
that they are caused by reflection. The
color of each pillar is exactly the same
as that of the light below it; the red
pillars from neon electric signs are par-
ticularly noticeable. The apparent
height of a pillar increases with the in-
tensity of the light source. Calculations
based on known distances to light
sources and the measured sizes of the
corresponding pillars on photographs
often give heights in excess of 1100 feet.

“Two kinds of crystals—thin hexa-
gonal plates and thin broken fragments
of snowflakes—cause the pillars. Only
the first kind is found on calm nights
when the most brilliant displays occur.
Both kinds of crystals may be found

when the pillars are seen on windy
nights.

“Wind velocities less than eight miles
per hour seem essential to the formation
of bright pillars. If snow is falling, the
pillars can be seen only if the wind is
strong enough to break the snowflakes.
Temperature conditions show no uni-
formity, partly because the crystals are
formed at higher levels and then fall to
the surface.”

Sometimes pillar halos are similarly
seen above the sun or, if the sun is high,
below it as well.

Related directly to pillar halos are
several phenomena which do not at all
resemble them in shape: certain arcs
and circles, seen surrounding the sun,
often in elaborate complexes like school-
room exercises in geometry. All have
scientific names such as perhelic arcs
and circles, anthelic arcs and heliac arcs.
But the plot rapidly thickens, for a part
of these are caused by reflection, and, to
complicate the complexity, there is a
third class of ring phenomena due to
diffraction: coronas, solar or lunar.
Halos are red inside, blue outside, cor-
onas the reverse. Writers often confuse
the three classes and who can blame
them? Short of close study and perfect
memory it is safest not to leave the vi-
cinity of a textbook.
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BIKE TIRES TESTED

IKE its big brother, the automobile tire,

the bicycle tire now undergoes actual

road tests in addition to laboratory check-
ups to insure serviceability.

On a unique machine invented by engi-
neers of the Fisk Tire Company, four bike
tires can be tested at one time by means of
a trailer arrangement hooked to the rear of
an automobile.

The four tires run simultaneously, each
under an individual load of 125 pounds. The

Heavily loaded tires under test

automobile pulls them at 25 miles per hour,
rain or shine, to simulate actual service con-
ditions.

According to A. E. Benson, Fisk product
development manager, the tests provide the
following information: Behavior of tire on
different types of rims; resistance of carcass
to fatigue at different inflation pressures;
stability of beads in maintaining a true run-
ning tire; resistance of tire to rim cutting;
quality of rim strip in resisting indentation
of spoke heads; quality of tube in main-
tenance of air pressure and freedom from ex-
cessive growth, and quality of tread stock
resistance to wear.

Indoor tests on another machine provide
a double check on the same conditions.

PERFECTED “RUBBER
Lung”

SHORT time ago newspapers carried

the story of the first use of an artificial
lung on a mother during childbirth. The
mother was afflicted with paralysis a short
time before the child was to be born and
had been kept in an iron lung. Delivery
was, of course, impossible while she re-
mained in this machine, so a smaller, newly
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Conducted by F. D. McHUGH
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In charge, Daniel Guggenheim School
of Aeronautics, New York University
T e e e B S|
developed lung was borrowed from the
family of a paralysis patient, Fred Snite.
The delivery was successful.

The small lung which served in this case
was one which was discussed in Scientific
American about two years ago, and was de-
veloped in part by the General Tire and
Rubber Company. In an accompanying
illustration will be seen the latest perfected
model of this lung, which not only provides
the patient with a regular rhythmical supply
of air but leaves the limbs free for any neces-
sary manipulation or massaging by nurses.
It will be noted that an additional feature of
this is the transparent plastic cover through
which the patient’s chest action may be ob-
served. This device, when strapped over the
chest, is sealed around the edges by sponge
rubber.

This emergency lung, which is called the
“General-Collins,” is easily transportable,
is operated by a %4 horsepower motor or

by a hand pump if electricity is not avail-
able, and is so inexpensive that it might be
carried as regular equipment in even the
smallest hospitals, in police emergency
squad cars, fire-fighting units, and by first-
aid organizations of all kinds. It has been
designed in four sizes to care for patients
from infants to large adults.

BAcTERIA CAUSE KEROSENE
ExprosION

RITISH authorities have for months

been puzzled by mysterious explosions
in gasoline storage tanks holding their war-
time fuel. Sabotage was suspected but un-
proved, for the terrific explosions brought
complete catastrophe. Finally a kerosene
tank blew up and, after the explosion,
bubbles of gas were noticed rising from
the layer of water at the tank’s bottom on
which the kerosene had been floating.

The government’s expert on the genera-
tion of gases by bacteria, Dr. A. C. Thaysen,
examined some of the water and sediment.
It was found that they contained a new
kind of bacteria which can live in kerosene
and ferment it into 10 percent ethane and
90 percent methane. It was undoubtedly

Relief brought by a “rubber lung” wins a happy smile
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these explosive gases, generated by the bac-
teria, which caused the explosion. While
Dr. Thaysen has not solved the puzzle of
the gasoline explosions, he is virtually cer-
tain that a similar action was responsible.—
Science Service.

BLOOD |

THE Japanese are said to have |
added to the soldier’s name on |
his identification tag, which he |
wears around his neck, one of the |
letters: O, A, B, or AB. Precious
time is thus saved if the soldier is
wounded and needs a blood trans- |
fusion, for the letters indicate his |
blood type, previously determined. ‘

De-ENAMELING LicHT
SHEETS

O its line of sand-blast guns, Michiana

Products Corporation has added a new
model which is now being used by makers
of vitreous enamel products, such as stoves,
refrigerators, cabinets, and sinks, for de-
enameling defective sheets or parts which
are ordinarily a total loss. This new gun
has five outlet nozzles or orifices through
which the sand is discharged with a brush-
like action, cleaning without peening or
distorting sheets 19-gage and lighter. Be-

Sand blasting for reclamation

sides de-enameling, the makers recommend
this type gun for cleaning wood, stone, and
other materials, the surfaces of which might
be damaged by a harsher, single nozzle
blast.

GAs-CooLED COMPRESSOR
MoTtor

HE world’s most powerful air-condition-

ing compressor unit, with a cooling
capacity equal to the melting of 100 tons
of ice in 24 hours, has just been announced
by Westinghouse Electric & Manufacturing
Company. The important feature of this
unit is that the new V-16 compressor is her-
metically sealed, the motor and compressor
both being in the same housing. This per-
mits use of the Freon refrigerating gas, as
it returns to the compressor, to cool the
motor in passing. Formerly, motors were
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For defense against low-flying aircraft

all air-cooled and required much more
space. This new equipment, therefore, has
12 percent more efficiency and its space re-
quirements have been reduced by two
thirds—of importance to theaters, restau-
rants, and the like, where space is at a pre-
mium.

100-MiLE-AN-Hour
ANTI-AIRCRAFT
ComBAT CAR

QUIPPED with three machine guns and
a cannon; capable of traveling more
than 100 miles per hour; built of .50-caliber
bullet-proof armor plate and glass ; mounted
on bullet-proof tires; able to climb grades
of 50 percent inclination and travel through
mud, sand, and broken ground; having a
cruising range of 225 miles at 70 miles per
hour; as easy to drive as a motor car—that,
in substance, is the newest type of anti-air-
craft combat car.

This new mobile unit is a powerful arm
of defense against low-flying aircraft on
ground-strafing missions. Its armament,
speed, maneuverability, and bullet-proof
construction make it always ready for in-
stant use.

Designed by Preston Tucker of Tucker
Manufacturing Company, this “tank” was
made possible by use of the most modern
steel construction process—arc welding. Arc-
welded construction actually makes the ma-
chine bullet-proof. Welding does away with
bolts and rivets which become worse than
projectiles when driven into the tank by
heavy gun fire. While eliminating this haz-
ard, the arc welds are themselves bullet-
proof. Welding on the Tucker Tank was
done with electrodes and arc welders manu-
factured by The Lincoln Electric Company.

This tank is equipped with one 37mm
full-automatic cannon firing at a rate of 120
shots per minute, and three .30-caliber ma-
chine guns. The turret rotates freely, giving
complete firing range, and all glass is 2%
inches thick and so placed as to give full
visibility.

A speed of 114 miles an hour is possible
with a 200 horsepower motor having a seven-

speed transmission.

In addition, the unit
has a 108-inch wheel base and a standard

racing-car arrangement in springs and
chassis. Tires are apparently sponge rubber
“airless” type.

Radio equipment and compass are con-
tained in the interior which is air condi-
tioned for comfort.

TREES

ORE than 6 million trees were

planted in windbreaks and
shelterbelts last year in a total of
30 states.

B
|

ErsaTtz RUBBER
ITH synthetic materials in many
instances replacing more expensive
and less satisfactory natural products, the
question is often raised as to why substi-
tute rubber remains so high in price.

Using the production of Buna, Ger-
many’s substitute rubber, as an example,
Plastics (London) points out that the
process is so complicated that certain basic
costs cannot be decreased. The works plant
is costly, maintenance is much higher than
in ordinary plants; the highly inflammable
materials need special precautions; continu-
ous testing and research are expensive, but
necessary, adjuncts. But the main reason
for high cost is the fact that there are so
many intermediate processes.

The first step is the manufacture of car-
bide from lime and coke in an electric
furnace using 10,000 volts. This needs a
sizable power station to produce the neces-
sary 100 to 200 tons of carbide a day. The
carbide is then treated with water to pro-
duce acetylene. The acetylene is trans-
formed by catalysis and hydrogenation into
the chemical butylene glycol. The yield
of these two processes is only 35 percent
of the theoretical. Two more steps, another
transformation, and a polymerization, yield
the rubber substitute. The polymerizing
agent is metallic sodium, difficult to handle.

To make one ton of rubber, four tons
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of acetylene are required. And to make
this quantity of acetylene, at least ten tons
of carbide are needed.

It is interesting to note that, should the
cult of self-sufficiency die out, the produc-
tion would decrease and the price would
increase. And, as in the United States,
the use of the synthetic material would be
restricted to its proper and special uses
based on its inherent advantages over the
natural material.

AEro-Biorocy

AY fever victims will find aviation

an aid in their woes if the researches
of “aero-biologist” C. C. Durham, of the
Abbott Laboratories, are successful. Dr.
Durham is a botanist who investigates the
distribution of pollen with the aid of a
microscope and a kit of Vaseline-covered
slides. The slides are fitted into a “sky-
hook,” and flight investigations of the upper
atmosphere have been made with the aid
of United Air Lines, Pan-American Airways,
and Pennsylvania Central Airlines. Above
6000 feet there is little ragweed or other
irritating pollen to be found. Even at
ground levels in the Pacific Northwest the
air is virtually free of any hay-fever-causing
pollens. Flying in the Yankee Clipper,
Dr. Durham’s slides show no spores farther
from land than 275 miles. Sufferers from
hay fever had better spend their lives flying,
particularly flying over the Atlantic!—A4.K.

Tue AssorH HELICOPTER

E have described at some length in

these columns the remarkable char-
acteristics of the Focke helicopter, which
is of the type where airscrews, turning in
contrary directions, are mounted on each
side of the fuselage. Now, thanks to the
Aeroplane, (London) we are able to give
a description of the latest Asboth design,
which is apparently to be built in England.
The Asboth machine, illustrated in the
drawings, is known as the A. H. X. With
a Gipsy engine of 200 horsepower, a gross
weight of 2148 pounds, and a disposable
load of 385 pounds, the A. H. X. is esti-
mated as having the following performance:
Maximum horizontal speed, 107 miles per
hour; ceiling, 11,500 feet; initial rate of
climb, 1760 feet per minute; lift, 3260
pounds, giving an excess of lift over weight
of 1100 pounds. Speed of vertical descent

End view drawing of the Asboth
helicopter. Wheels retract into wing

with the blades auto-rotating is somewhat
high, in the neighborhood of 40 feet a sec-
ond, although the vertical descent speed can
be reduced to 16 feet a second by gliding the
machine down like an airplane or an auto-
giro.

The drawings give only a hint of actual
construction. Incidence of the blades is
varied from hub to tip. If the engine
fails, the incidence is automatically changed,
so that auto-rotation follows. Without auto-
matic auto-rotation, a helicopter would be a
dangerous vehicle when the engine quits.

SCIENTIFIC AMERICAN

The blades are set rigidly on the hinge
and do not flap. There is a “four function”
hub. The hub allows the airscrews to be
tilted forward to give forward thrust, and
permits auto-rotation as previously stated.
Control surfaces are carried in the faired
beam, which is really a small wing. The
landing gear retracts into the wing, and

S

Side elevation of Asbotiil;(;lic:)pler

the now commonly accepted tricycle landing
gear is embodied in the design. We admit
that this is a sketchy description and hope
that more details will shortly be forthcom-
ing. In the present state of the art it is
highly desirable that both the superimposed
airscrew type of helicopter and the outboard
airscrew type should be developed in com-
petition with one another.—A. K.

Tue FUTURE oF
Fryinc

R. H. E. WIMPERIS, former Director

of Research of the British Air Min-
istry, is a man of vast experience in aero-
nautical matters. His recent address before
the British Association for the Advancement
of Science, on the future of flying, may
therefore be regarded as an authoritative
view of things to come.

Speaking of materials, Dr. Wimperis
points out the virtues of the high-strength
aluminum alloys so generally employed to-
day in the building of aircraft. But alumi-
num alloy means hundreds of thousands of
rivets in a large airplane. Therefore, plastic
materials, while no better from a strength
point of view, may mean real improvement
in production methods.

What is the position regarding speed?
Physiologically there is no limit to speed,
provided only that high speed is not asso-
ciated with rapid maneuver. Does not the
earth spin around at vast speed without
incommoding us in the least? But there
are two probable limits to airplane speed.
For commercial aircraft this should be
around 250 miles per hour, simply because
it is uneconomical to fly faster. For mili-
tary aircraft the limit of speed is likely
to be between 500 and 600 miles an hour,
because of the “compressibility burble”
which occurs near the speed of sound, and
which even the best airfoils cannot postpone
indefinitely. With compressibility burble,
the drag or air resistance increases enor-
mously.

What of the engine? Three thousand
horsepower in a single unit is in sight.
One great improvement which has entered
British but not American practice is the
sleevevalve to replace the conventional
poppet valve. The sleeve-valve is no novelty
(it has been used in the automobile) and
it has only half the component parts of the
ordinary poppet valve, permits inlet and
exhaust of gases at higher speeds and be-
cause it has no local point of overheating
avoids detonation at higher compression
ratios. Engines today are cooled at much
less expense of air drag. In fact, there is
some hope of utilizing the heat imparted to
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the cooling air to produce thrust. In such
a case, instead of drag, the cooling system
may actually produce forward thrust!

Special wings may be developed which
will keep the flow over the surface of the
airfoil laminar instead of turbulent, with
marked improvement in performance. But
then the position of the propeller must be
changed. It is not the slightest use to
design “laminar flow” wings if the slip-
stream of the propeller placed at the leading
edge of the wing upsets the air flow. Dr.
Wimperis therefore argues in favor of the
pusher propeller ; that is, one placed behind
the wing. The pusher propeller introduces
problems of its own, such as moving back
of the engine and change in trim or balance
of the aircraft; the necessity of a long shaft
drive from the engine, with attendant vibra-
tion troubles; and proximity of the propeller
slipstream to the tail surfaces. Neverthe-
less, the combination of “laminar flow”
wings with pusher propellers offers an
attractive vista.

The higher the wing loading, the greater
the speed and carrying capacity. The
Wright brothers carried a loading of 1%
pounds per square foot of wing area. Dr.
Wimperis speaks of a stall speed of 100
miles per hour, and wing loadings of 40
pounds per square foot. Particularly in
transatlantic flying we may expect tre-
mendous wing loadings to permit non-stop
flight across the sea, because the flying
boat can use long stretches of water for
take-off, and sizes which would appear
fantastic today.

These semi-popular, semi-technical views
of a well-informed man are helpful to both
layman and technician—A4. K.

PusHING THE FrAP
STiLL FARTHER

HE flap has proved itself highly useful

in airplane design, but aeronautical
engineers are never satisfied. Therefore,
double-flaps, designed by H. B. Irving, are
being tested in England. Our own N.A.C.A.
is experimenting with a Venetian-blind type
of flap with promising aerodynamic results

Two types of the Pidcock combi-
nation “slat” and flap for planes

to compensate for mechanical complexity.
The Aeroplane (London) describes briefly
the Pidcock combination of forward “slat”
and flap illustrated in two of our drawings.
In the Pidcock combination, the effect of
the flap in increasing the lift capacity is
combined with the lift increase effect of the
slat which emerges from the surface of the
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wing, and gives a biplane effect. The in-
clination of the forward slat can be adjusted
by the eccentric at the points A on the
drawings. There is another reason why the
combination of slat and flap is worth con-
sidering: The depression of the flap tends
to nose the airplane down; such a tendency
would be counteracted by the lift force
forward of the slat.—A4. K.

CoNTRAST IN TRAINING
PLANES

WO of our photographs show a definite
contrast in modern training planes.
The Stearman PT-13A Army primary train-
ing plane is a biplane, powered with an
engine of more than 200 horsepower, with
a top speed of around 150 miles per hour.
The Stearman is a rugged biplane, of short
span, so that maneuverability is high and
there is ruggedness available for the most
violent stunting. The cockpits are open so
as to give the “feel of the air” to the pilot.
The Porterfield Model 50 is a decided
contrast. It carries only a 50-horsepower
Continental engine, of the four cylinder
opposed type, and the open cockpit can be
converted into a comfortable cabin with
plenty of vision. The Porterfield Trainer
has been specially designed for the thou-
sands of students who will undertake
C. A. A. flight training all over the country.
The small ships now being used for such
training—the Porterfield, Aeronca, and so
on—are remarkably economical, easily

handled, of slow landing speed due to
their low wing loading (6.5 pounds per
square foot on the Porterfield), and safe in
students’ hands.

Neither the operators who give the in-
struction nor the students who undertake
it have any reason to complain of the equip-

ment at their disposal. Main data on the
Porterfield Trainer are: High speed with
open cockpit, 95 imiles per hour; gross
weight 1100 pounds; useful load 436
pounds; length 22 feet 6 inches; wing span,
34 feet 9 inches; wing area 168.8 square
feet. The students for whom Uncle Sam
is providing flying training are to be

envied.—A4. K.

CANADA TO THE RESCUE

HERE was a beautiful idea propounded

in the press that British and French
warplanes could fly to Poland’s aid and
shuttle back and forth, dropping deadly
bombs on the German forces. The great
distances involved and the destruction of
the Polish aerodromes rendered the plan
unfeasible. But the scheme of flying bomb-
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ers across the North Atlantic straight from
factories in Canada is much more practical.
In fact, the Allies may expect a great deal
of help in aerial warfare from Canada.
The Society of British Aircraft Constructors
tells us in a news letter that 11 major Cana-
dian engineering firms are handling aircraft
production work, and that the pulse of pro-
duction is quickening every week. The net-
work of factories is spread throughout the
Dominion, with torpedo planes being built
as far west as Vancouver. Our northern
neighbor has a great opportunity in military
aviation—A4. K.

Is THE WESTWALL
INVINCIBLE?

F Germany’s bristling Westwall proves

invincible to attack in the present war,
it will be the first great wall in history that
has ever completely justified the trust put
in it, says Science Service.

China’s Great Wall, a barrier 1500 miles
long, 15 to 30 feet high and reinforced by
thousands of towers, was built to shut out
barbarians who kept swooping down from
the north. Costing thousands of Chinese
lives in the construction, one flippant crack
later summed up its worth: “The Chinese
never got over it, but the Tartars did.”

Two modern training planes with
desirable characteristics. Below:
The Porterfield Trainer, and,
right, a Stearman primary trainer

Hadrian’s Wall, which crossed Britain
from coast to coast, fortified Roman Britain
against invasion from tribes of the north.
Although the last word in 2nd Century A.D.
military construction, the strongly fortified
barrier was stormed and broken during more
than one conflict.

In Germany itself, Rome’s old Limes Line
that marked the limit of conquest was not
particularly heavy, but the Romans thought
it adequate when they had backed it by
block-houses and manned it for defense.
When internal troubles weakened the em-
pire, however, Franks and other tribes ran
over this great wall and swept on in triumph
into Gaul.

TruLY VERSATILE

NUMBER of amazing products of

rubber hydrochloride, in a form called
Tensolite, were shown us recently by Henry
D. Minich. Rubber hydrochloride has been
known for a number of years and was intro-
duced in a stabilized form by the Goodyear
Tire and Rubber Company in 1934 under
the now well-known name Pliofilm. Mr.
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Minich began working with this product
and developed a machine with which he
does things to it. From Pliofilm, treated
and turned into Tensolite, is made a dental
floss, bristles of many kinds, tape in nu-
merous colors, and, even a fiber as fine as
cocoon silk. One of the bristles has an
abrasive core, so that when made into
brushes it will abrade a surface at the same
time that it polishes. Sheets have been
made that are, in the commercial grade,
.0002 of an inch thick, but experimentally
they have been made to a thickness of .00008
of an inch. This last sheet puts the word
“gossamer” to shame, for it actually floats
in air.

Tensolite laminations in different colors
are made into attractive striped tapes. End-
less belts may be made from it; or colorful
sheets for such things as raincoats, each side
of a different color. Air-like filaments have
made very satisfactory fishing lines and lead-

ers, badminton and tennis racket strings;
yarns and threads and tapes have been
woven into cloth, belts, trimmings, and
baskets.

All Tensolite products are proof against
water, oil, grease, acid, alkali, perspiration,

mold, and vermin. They stand all normal
temperatures, are non-explosive, and can
be printed. They have long shelf life
and may be cleaned with soap and water
or may be dry cleaned. They must not be
ironed, but can be pressed readily with
weights. While the original Pliofilm sup-
ports slow combustion, Tensolite contracts
so rapidly in the presence of flame that it
actually runs away from the flame.

TAR

THE average smoker lines his
lungs with 8 quarts of tobacco
tar in a period of ten years, accord-
ing to the estimate of Dr. Angel H.
Roffo, of Buenos Aires, Argentina.

SurLFamic Acip

ECENT development of a practical

process for commercial-scale manu-
facture of sulfamic acid (HSO:NH:) has
stimulated a wide interest in this new
industrial chemical. According to Indus-
trial and Engineering Chemistry, a number
of industrial uses based on the unique
chemical and physical properties of the
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acid have already been developed. One
such use is based on the rapid reaction of
sulfamic acid with nitrites to yield nitrogen
and sulfuric acid.

A novel industrial application of this re-
action is its use for the necessary removal
of excess nitrite following one of the steps
in dye and lake color manufacture. Sulfamic
acid is two to six times more effective than
urea which is commonly used for such pur-
poses. Higher concentrations of nitrite may
be employed, and the excess nitrite removal
in most cases may be shortened from a
period of hours to a period of a few minutes.
Cleaner shades of color and greater uni-
formity are thus made possible.

FLUuoRINE FILTERS
oF BoNE

N some sections of the country, mottled

teeth have become a serious problem
because of the fluorine in drinking water.
This cause of unsightly teeth, discovered
only a few years ago, has set many research
scientists working on ways to eliminate it.
Dr. H. V. Smith of the University of Ari-
zona, College of Agriculture, reports some
success in this direction.

Dr. Smith has invented a small filter
cartridge, adaptable to drinking fountains,
and made of bone. Another type is larger
and suitable for treating the water supply
of schools or homes. An electric alarm is
set off when the filter in the latter type has
absorbed all the fluorine it can and hence
needs replacement.

The bone filter is made by treating animal
bone with caustic soda, then washing it
with water, and finally neutralizing it with
a dilute acid.

ARrc-WELDED STEEL
River TunNNEL

HICAGO’S new river tunnel, a double

tube of steel, 200 feet long, 40 feet wide,
and 23 feet high, which is to carry State
Street subway cars under the Chicago River,
is the most intricate job in Chicago’s new
subway system. The giant tube will rest in
a trench dredged to a 30-foot depth below
the river bottom and will be sealed at both

With simple equipment amateurs can make sound-on-disk talkies

ends, towed 15 miles to its site and sunk by
pouring concrete on its top.

Different from ordinary procedure in tun-
nel work, (which involves boring beneath
the river bottom), sinking the section as a
unit minimizes the depth of earth covering
over it—five feet as against 15 with conven-
tional practice. The shallower depth has
the added advantage of providing a slighter
grade in and out of the tube than would be
the case otherwise.

How ErFEecTIVE Is
Avruminum FoiL
INSULATION?

ECENT investigation of heat transfer

coefficients has shown that a single
sheet of aluminum foil placed midway in
a horizontal air space with the heat flowing
downward is equivalent to approximately
three inches of corkboard in insulating
value. With three layers of foil in the same
space, the heat transmission is reduced to

5
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almost half that obtained with one layer.

The investigation also showed that the
eye, while a good judge of reflectivity, can-
not evaluate aluminum as an insulator. Sur-
face films formed by exposure to laboratory
fumes and dust, salt spray, and by normal
use as a house insulator are readily visible
to the eye, but decrease the insulating value
very little.

AMATEUR Sounp MovVIES

OUND equipment for amateur movie

addicts, available for some years, has
made use of the regular film sound track
which, of course, necessitates the use of
photo-electric cells and auxiliary equipment.
Now, for the first time, amateur movies in
the 8 and 16mm sizes may be made with
dialogue, music, and sound effects—all re-
produced as perfectly as sound on film but
by the use of a phonograph disk in the Syn-
crosound System, a product of Presto Re-
cording Corporation.

The entire sound recording and repro-
ducing equipment is contained in a single
carrying case that weighs less than 50
pounds. It can readily be carried by one
man. The cost of the equipment is about
1/10th as much as the lowest priced sound-
on-film equipment. The cost of the sound
recordings themselves averages about 20
cents a minute of running time, or one dol-
lar for a five-minute reel. The synchroniza-
tion is automatic, requiring no supervision
or adjustment once the picture is started.

The sound recording and reproducing
system can be added to any standard make
of silent 8 or 16mm camera and projector.
It consists of a portable sound recorder, an
electric motor drive for the camera, and a
small attachment for the projector. The
latter units can be installed for a few dol-
lars and they can be quickly detached if
desired to make silent films.

Srow Fuse
LECTRIC motors, coils, solenoids, mag-
nets, and relays often have overloads
which are not necessarily harmful but
which, nevertheless, blow the ordinary type

oy ';lq

ey
NPT

Welding the double tube of the Chicago River tunnel
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GET 1940’s

BIGGEST PACKAGE OF
PHOTOGRAPHIC THRILLS

At This Special Bargain Price!

Reserve Your “. S. CAMEBA AN N l"“.

NOW!

To photographers, U. S. CAMERA ANNUAL
is the one *“‘must’ book of the year. Each Fall the
editor and judges of this famous yearbook study
fifteen to twenty thousand of the year’s best prints
made by American photographers—both amateur
and professional, known and unknown. From this
mountain of prints, they select the cream of the
year’s crop—which forms the main part of U. S.
Camera Annual.

In former years, this collection of the best
work of American photographers—reproduced by
fine gravure printing—was enough to win acclaim
from hundreds of book reviewers and art critics.
It provided inspiration and guidance for thou-
sands of photographs. But, never content with
past achievements, Editor T. J. Maloney this year
has added many new features to increase its value
to ambitious camera-workers.

Finer Printing, Better Binding

First is an improvement in reproduction. Each
photograph in the book is reproduced in letter-
press—thle costliest and most faithful process for
fine printing of photographs. By the use of No. 1
Gloss Enamel paper and 150-line halftone, more
detail, brilliance and tonal variations of the orig-
inal salon prints are preserved than possible by
any other printing method.

Second new feature is an improved binding
that makes U. S. Camera a more beautiful, lasting
addition to your library than ever before—and at
no change in price!

More Articles, More Inspiration

Third big feature is its editorial content: this
year it is more than a salon-in-book-form. It has
more fine pictures than ever before, but in addi-
tion it has more articles and data than ever
before! It is a book to read and study, as well
as a book to look at.

SUMMARY OF CONTENTS

Here is a partial list of features of U. S. Camera
1940:

Over 250 pages containing beautiful reproduc-
tions of the 300 greatest pictures of the year.

Edward Steichen, sole judge, also contributes
a stimulating commentary on Photography today.

Edward Weston’s Guggenheim Portfolio: a
twenty-four page section entirely devoted to Ed-
ward Weston’s famous California photographs.
Mr. Weston also writes a fascinating description
of how this monumental work was done, the rea-
soning back of it, and the problems involved!

Hundred Years of Photography by Elizabeth
McCausland: This well-known writer on pho-

I THE BOOK EVERY CAMERA WORKER NEEDS —
MORE EXCITING AND HELPFUL THAN EVER.

tographic subjects traces the contributions of this
excmng art—not in terms of its early phases but
its place in the contemporary American scene.

Bigger Color Section: Better than ever this
year because of the improvement in color tech-
nique. Bigger, too: full page reproductions from
fine process plates, of the work of America’s lead-
ing color photographers.

Greatly Enlarged Data Section: Still more com-
plete data on exactly how each picture was made,
with all equipment listed, and this year biograph-
ical and personal data on the photographer him-
self!

Special Features: 1939’s outstanding news-
pictures. Groupings of unique texture photo-
graphs . . . contrasts and humor shots . . .
breathtaking aerial panoramas . . . amazing sci-
entific photographs . . . documentary pictures

. . portraits and pictorials, nudes and illustra-
tions that excite, ‘entertain and stimulate!

Reserve your copy today! Last year’s edition
was entirely sold in a few weleks. So avoid
disappointment by reserving your personal copy
now. You’ll want it for constant reference during
the year—and for years to come. (Remember,
only one printing: when that’s sold, no more will
be available.) And despite all these new features
and improvements, the price of U. S. Camera
Annual 1940 is only $2.95. Fill in the reply card
below before you forget. Delivery on publica-
tion, Dec. 1st. Pay now or on delivery. Mark on
order form which you prefer. Mail the form today!
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SUBSCRIBE TO
U. S. CAMERA
MAGAZINE

TO-DAY!

A SOLID YEAR OF PHOTOGRAPHIC
INSPIRATION AND INSTRUCTION AT
VERY LOW COST.

Would you like Ansel Adams to tell you how
to photograph Architecture, illustrating his points
with a series of magnificent prints of a California
ranch-house?

Would you like to hear about Paul Strand’s
work and photographic philosophy from Elizabeth
McCausland?

Would you like to see a collection of Toni
Frissell’s best work, and have Frank Crownin-
shield tell you how and why she does it?

Would you like to see the scores of prize-win-
ning pictures from the many thousands entered
in the U. S. Camera Magazine Competition?

Would you like to know how Barbara Morgan
photographs the modern dance? How Elliot
Elisofon does his documentary pictures?

Would you like to see and hear how the famous
Art Center School of Los Angeles works?

Would you like to know more about the work
of Lejaren, Hiller, Alfred Steiglitz, Martin Mun-
kacsi, Valentino Sarra, Elliot Porter, Margaret
Bourke-White, and dozens of others?

Many Exciting Features

These are just a few of the features in coming
issues of U. S. Camera Magazine—America’s
costliest and most exciting photographic publica-
tion. As it enters its second year, now firmly
established in the front rank, this ambitious maga-
zinle intends to make each issue bigger, more
instructive and stimulating than previous issues.

Giving Readers What They Want

In the next six big issues of U. S. Camera
you will see a more thrilling collection of analy-
tical articles, stimulating commentaries on pho-
tography’s place in the sun, pictures—startling,
beautiful, gripping, and just plain swell pictures
—than you’ve ever read or seen before. They’ll
be by and about knowns and unknowns, amateurs
and pros, but they’ll all be good.

So make sure you won’t miss a single one of
these next six issues of U. S. Camera. You can
have each issue delivered to your home or studio
flat and securely packaged, and you’ll save real
money besides if you order your copies in com-
bination with U. S. Camera Annual 1940.

Fill out the order form below!

v il

a A A A A A A 4 A 4 4 4 4 4 A A A A 4 6 4 4 4 4 4 4 4 ]

L2 4 A A A A A A A 4 A 4 4 4 4

O U. S. Camera Magazine (six issues)

O U.S. Camera Annual (cash with order)

SPECIAL BARGAIN COMBINATION:

O 6 issues (one year) of U. S. Camera Magazine and one copy U. S. Camera
Annual 1940 (sent postpaid) both only . ..

O If check accompanies order, only . ..
If single copies bought separately, g5. 95 — You save $1.45!

U. S. CAMERA PUBLISHING CORP., 122 East 42nd St., New York City.

Gentlemen: Please enter my order as follows:

$2.50
$2.95

$4.85
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of fuse so that service is interrupted while
new fuses are put in place. A new fuse,
recently developed by Littelfuse Incorpor-
ated, is of unique construction, designed
particularly to prevent such interruptions.
It has a simple fuse link, a resistor element
which provides the heat inertia, or time
lag, and a spring.

On severe overloads, the fuse link melts
as a convential fuse would do; on prolonged
but not severe overloads, the resistor heats
up and melts the fusible alloy. The spring
serves not only to open the circuit com-
pletely after the fusible link has melted,
but also takes up the expansion of that link
due to repeated heating and cooling.

SHoULD EXPECTANT
MoTHERS SMOKE?

MOKING does not have any good ef-

fects on the mother during pregnancy.
However, clinical experience would indi-
cate that a moderate use of tobacco is not
harmful to the mother or to the baby. When
a woman smokes excessively, it is usually
suggested that she decrease her smoking
during pregnancy and particularly during
the nursing period.

Many physicians feel that the nicotine
in tobacco may have a deleterious effect on
the baby, but there is little scientific evi-
dence to substantiate this view. Nicotine,
however, does pass through into the mother’s
milk, so that excessive smoking may result
in toxic amounts of nicotine being absorbed
by the child—Journal of the American
Medical Association.

ILLuMINATED TRAFFIC
MARKER SET INTO
Hicaway

F the numerous attempts that have
been made to provide safety markers
for highways for night driving, one that
seems to provide more positive illumination
than any other so far devised is that de-
veloped by Mr. John H. Greene, President
of Illuminated Guide Line, Inc. His inven-
tion consists of a neon or other tubular light
buried in the roadway under a transparent
material. Such lights would be built into
roadways at important intersections, turns,
or other danger spots, and it is believed that
no amount of fog or glare from approaching
cars would prevent their being seen by a
driver.

When Mr. Greene first conceived this idea
he consulted with a number of people re-
garding a transparent material which would
stand traffic wear. Some people told him
the scheme was impractical, but he finally
found that a transparent plastic would with-
stand not only the weight but also the sur-
face wearing effect of passing cars and
trucks. In accompanying illustrations we
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Above: One unit of the illuminated
traffic marker. Below: A plastic
test block set in a busy highway

show a sample unit of the illuminated guide
line and also a picture of a test block of a
plastic material made by Monsanto Chemi-
cal Company which was set in a busy
street of Little Rock, Arkansas, for nine
months. At the end of that time, during
which an average of 9000 cars per day
passed over it, the plastic substance showed
no apparent depreciation of the surface and
its transparency was as good as when the
plastic was new.

SCIENCE TO THE AID OF
BeauTy

OT all inventions are made with a

definite use in mind. Only too often
one may result from a great amount of re-
search and then much more research is
necessary to find what it is good for. Polar-
oid, a material which polarizes light, falls
in exactly that class. Originally, it was con-
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sidered for an important use in the head-
lights of cars to which it has not as yet been
adapted. It had, of course, a definite place
from the beginning in scientific work, but
practical everyday applications had to be
found for it. Work to that end has found
for it a place in many industries.

It may, therefore, not be so surprising to
learn that this rapidly growing invention
has been adapted for the beauty parlor.
Because of the ability of this material to
dampen light reflections, as we have ex-
plained before in these columns, it has been
found to be an excellent medium through
which to view the skin and see those blem-
ishes which are partly or wholly invisible
under ordinary light. Dr. Martin Grabau
recently demonstrated in the salon of
Helena Rubenstein what is called the “Po-
laroid Dermascope,” which employs this
material. With it, it is claimed that an
observer can examine layers of skin under
the epidermis almost as though the outer
skin surface were not there. Then by mov-
ing a control lever, he can throw the outer
surface into even greater prominence than
under ordinary light for the examination of
surface blemishes. The assumption is that
once the beauty specialist knows of the ex-
istence of hitherto unseen blemishes she
can adapt her procedure accordingly!

PRESERVING PAPER

NEW and improved method of protect-

ing documents, developed and patented
by Dr. Joseph Broadman, will strengthen
paper by means of a protective coating which
renders the sheet impermeable to air, mois-
ture, and the like, so that it can be handled
and preserved indefinitely. The coating does
not increase reading difficulty.

In this process, a page of a newspaper, for
example, has affixed to each face a thin sheet
of transparent paper, preferably of that
type known in the trade as “glassine.”
These sheets of light-permeable paper are
laid on the newspaper with any suitable ad-
hesive, preferably a paste of cold water and
wheat flour. They are then allowed to dry
at ordinary room temperature. The sheets
of transparent paper increase the strength

“Polaroid Dermascope” and, top, skin under ordinary light (left) and polarized light
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and tearing resistance of the newspaper, so
that it can be handled without crumbling.

But the transparent paper alone will not
protect the page from the effects of air,
moisture, and age, so the Broadman Process
provides a coating on both faces and the
edges of the transparent paper-covered sheet,
thus hermetically sealing the printed or
written matter against deterioration.

The protective coating is a composition
consisting of a mixture of 25 parts of Manila
gum or Manila copal and 75 parts of ethyl
alcohol. East India or Pontianac gums may
be substituted in the same proportion. The
coating is applied by means of a rigid pad
or spreading tool or perforated roller with
a cloth covering, causing the formation of
a light-permeable, smooth coating.

It has been estimated that about two or
three seconds are required to add the “pre-
serving” coating to a coated double page of
standard newspaper size, at a cost of 12 cents
per- sheet. The entire process, including
transparent paper and adhesive material,
less than doubles the weight and thickness
of the page of newspaper—Shirley Frank.

Grour Stupy oF X Rays

HE Westinghouse multi-view stereo-

scope for the first time permits three-
dimens;onal X-ray pictures to be viewed
by groups of two to eight persons at a time.
Polzrized light also is applied to X-ray
work for the first time in X-ray history by
the multi-view stereoscope.

The old-fash-

Multi-view stereoscope, in which
X rays appear in three dimensions

ioned stereopticon which used to adorn
the parlor in the average American home
is really the basis for all present-day stereo-
scope work in medicine and industry. The
creation of a picture effect which shows
depth depends upon the presentation of two
images, taken from slightly different view-
points. Each eye must inspect only that
image intended for it. This is usually ac-
complished by means of mirrors or prisms.
The polarized stereoscope employs two
images or transparencies made in the usual
manner. The method of illumination and
inspection of the images, however, is new,
arising from an interesting property of light.

Two films are placed in illuminator boxes,
set at right angles to each other, and fitted
with Polaroid screens. One illuminator
has its screen arranged to produce vertical
polarization; the other, horizontal polariza-
tion. A semi-transparent mirror is set on
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From tough steer—
to TENDER STEAK

o When a friend unexpectedly
happens to drop in for dinner, it’s
no more thanrightthat he take pot-
luck for granted. But when we care-
fully plan a dinner, long in advance,
most of us pretty much stick to the
rule of serving the best food we
can get.

o That rule was rudely broken
last April, when one hundred and
forty-six people sat down to dinner
ata Cleveland hotel. It was a notable
group—civic and industrial leaders,
food experts, home economists,
chefs, editors—people invited for
one particular purpose, to taste a
new kind of steak.

o They were not served choice
beef; those steaks were not expen-
sive. Average in quality, average in
price, average in every respect—but
one! This beef was treated bya new
process, called Tenderay, which
has the peculiar ability of making
ordinary beef as tender and juicy
in just three days as the expensive
cuts the very finest hotels serve after
three or four or five weeks’ aging.

o The guests were delighted. The
steaks, they said, were excellent.
But they were not half as pleased as
Mrs. Cleveland housewife who
learned that from that day on she
could buy the same kind of beef at
her own store. Heard that for the

first time she could buy steak with-
out guess and without gamble and
know that it would be tender—
always.

o The Tenderay process depends
on a lot of factors; humidity, tem-
perature and what not. BUT—and
hereiswhere Westinghouse research
plays such an important part—the
process would be utterly impractical
without the newly perfected *Steri-
lamp which kills bacteria with light
and keeps the meat fresh and sweet.

e He would be a rash prophet
who’d care to predict the uses com-
merce and industry and medicine
will find for the Sterilamp. In Suf-
fern, N. Y., a bank installed it over
the teller’s windows to keep germs
from passing with the money. A
poultry man says it solves his turkey
raising problems. Restaurants, ho-
tels, bars and soda-fountains—in
ever increasing numbers—depend
on Sterilampsto keep glasses sterile;
meat markets and groceries to keep
food fresh, to reduce spoilage and
refrigeration costs. One of the coun-
try’s largest hospitals has installed
Sterilamps to sterilize the air in the
operating rooms. Another in the
nursery to protect babies in their
cribs.

o Certainly Westinghouse, when
this development started, did not
know its ultimate scope. And that,
after all, is the way of research and
its great justification. It is an ex-
ploration into the unknown, it
follows new paths and uncharted
byways—not with the assurance of
success; merely with courage and
experience and knowledge, and
sound common sense as a guide.

*REG. U. 8. PAT. OFF,
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INDUSTRIAL and LABORATORY EQUIPMENT
AT UNUSUAL VALUES

TYPE HP.
0 1/20
0% %

1 1/6
11 %
1% Y%

MOTOR DRIVEN FORCED DRAFT BLOWERS

R.P.M. CU. FT. MIN. INLET OUTLET PRICE
1750 160 4%” 33”7 $18.00
1750 350 61" 33" 20.00
1750 535 6 7 415" 25.00
1750 950 %" 6 7 30.00
1750 1900 915" T 65.00

PRICES QUOTED ARE FOR A.C. 110 V. 60 CYCLES ONLY.

OTHER VOLTAGES ON REQUEST.

Smcll Piston Type Air Pump

Can be used for
all purposes where
low pressure air is
required. Develops
1/3 cu. ft. of air
at 15 lbs. pressure.
Suitable for aqua-
riums. Takes care
of 6 to 8 tanks.

Piston type, all
brass cylinder.
Belt driven, Uni-
versal AC-DC mo-
t or. Variable
speed. Mounted

on neat oak base.

Complete 56-95

Avutomatic Heat Regulator

Operates drafts and dampers automatically.
Keeps uniform temperature in your home at
all times. Consists of a Honeywell all electric
control motor, General Electric thermostat,
with all accessories ready for installation.

Complete $14.50

General Electric Inmersion Heaters

Suitable fr heating liquids, tanks, kettles,
(1 KW raises temperature 100°F 3 gallons per hour.)
Fitted for 11%” iron pipe thread. Can be used as 110,

220 volt or 3 heat 110 volt.

etc.

Latest Model Compressor
Suitable for
FACTORY, LABORATORY or HOME
Quiet—E fficient—Power ful

Ideal spraying outfit for all liquids such as paints,
enamels, etc. Can also be used for cleaning, tire
inflating, and general purposes. Equipped with Gen-
eral Electric, !4 HP a.c. motor. Quincy air com-
adjustable safety valve, and 100 lb. air
A heavy duty Plummer spray gun with 15
feet of hose. Weighs only 60 lbs. Price $39 so
Complete and ready for operation. L]

COROZONE
OZONATOR

An electrical device
that converts ordi-
nary oxygen into

one. Revitalizes

600 Watt ......... $6.00 1200 Watt ...... $8.75 and deodorizes the air. Sultable for laboratory, fac-
750 Watt ......... 6.30 2000 Watt........ 10,25 | tory, office or home. $7.50
3000 Watt ... $12.00
For turning anything electrical on and off daily. Self-starting, synchronous

motor 110 V.—60 cycle.
Model Watts
#191 1650
962 4000
967 660

3300
660

Oil sealed.

Contacts operate on AC-DC any voltage.

Amp. per pole Circuits Poles Price
15 1 1 $12.75
20 1 2 15.00
6 1to1l S.P.D.T. 15.00
60 Minute Timer Models for Hourly Control—Minute settings
15 1 2 $15.00
6 lto1l S.P.D.T. 15.00

Suitable for

Marine,
tories, Factory, Home, Etc.

CENTRIFUGAL —>

Labora-

No. 1 Centrlfugal Pump only, 1n1et %” outlet %" Price g 9. (5]0 Wlth A C. motor ;2% gg

o. 7w
No- 8 M wooe gl R D BE% « « o« Sahoo
No. 1% Gear Pump only 14” Price $ 9.00 Wlth A C motor $22 00

No. 2 P e 7] w7« $10.00 $23

NO. 3 " “ [ %V' [ sl |.50 “«“ o [ $25 00

No. 4 « « « wr o« $12.50 . « $28.00

No. 7 « « o %7 < §15.00 « c $32.50
No. 9 o c « 17m o« 31650 « “ $45.00

No. 11 « ., « qyr o« §48.50 7 o on request

PIONEER AIR COMPRESSOR CO., Inc.

120-s CHAMBERS ST.

NEW YORK CITY,N. Y.
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a diagonal midway between the illuminator
boxes. Each observer looks through a pair
of polarizing spectacles. Looking into the
semi-transparent mirror, the persons at the
left see one image reflected in the mirror,
the other transmitted through it. Each eye
sees only the image intended for it and each
with the same brilliance. The new apparatus
permits a group to discuss the same image,
at the same time that they are viewing it.

ELECTROPLATING
PrasTIiCs
LECTRO-DEPOSITION of various

types of synthetic resinous materials
on metals by a new process was described
in a recent issue of Industrial and Engineer-
ing Chemistry. The process involves the
solution of the resin in an organic solvent
and the subsequent formation of a suspen-
sion in mineral oil.

The work to be plated, which may be
copper, tin, or brass, is placed in the
suspension and direct current applied.
Satisfactory results were obtained, using
300 volts for five minutes. After the plating
has been applied, the plastic is cured or not,
depending on the type. Tests showed that
the deposits are satisfactory from the stand-
point of electrical insulation. The process
has been used experimentally for coating
small trimmer condenser plates.

BUNA

GERMANY is equipped to manu-

facture about 25,000 tons of ar-
tificial rubber yearly, as compared
with a peace-time need of 100,000
tons of rubber per year.

REFRIGERATION
AFFECTS FLAVOR
EFRIGERATION of many fruits and

vegetables, as housewives have often
complained, destroys the rich, delicate
flavor for which those products may be
noted. This is particularly true of tropical
fruits such as bananas, pineapples, mangoes,
and avocados. It is also true to some extent
for fruits grown in the temperate zones.
Some varieties of pears, if held too long at
32 degrees, lose their ability to ripen and
“go dead.”
To prevent loss of flavor and texture,
tropical fruits and pears should not be
chilled until immediately before serving.

CIRCULAR SEAM WELDING

N engineering advance has recently
been made by the Chicago Metal Hose
Corporation in the attachment of metal end-
fittings and end-seals to metallic tubing by
means of electric resistance welding. This
development, designed principally for use
with stainless steel tubing and stainless
steel bellows, permits the fabrication of
completely sealed vacuum-tight units free
from soldered, brazed, or torch welded
joints of any kind.

End fittings made from stainless steel
have been customarily silver soldered to
stainless bellows and tubing where corrosive
media or high temperature were to be
encountered. However, to meet conditions
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where exceptionally high temperatures and
actively corrosive elements preclude even
the use of silver solder, electric resistance
welding has unique application.

Circumference seam welding, made pos-
sible through the development of specialized
equipment, operates automatically and
eliminates entirely the human element pres-
ent in other welding or soldering procedures.

Extremely thin gages of metal can be
handled with ease, and metals of unlike
thicknesses or unlike analyses can readily
be joined.

TRANSPARENT
Prastic HEEL

NEW plastic heel is now available in
several colors for women’s shoes. Be-
sides its transparency, it has the novel fea-
ture of a removable lift. As the lift wears
down, it may be taken off and a new one
snapped into place. The heel is a product
of the General Electric Company’s plastics
division.
The accompanying picture is of a trans-
parent model showing the construction. A

plastic of the polyvinyl methacrylate type is
used for the heels. They are waterproof, non-
inflammable, and give a touch of sparkle to
almost any costume.

Some of the heels were “neonized” re-
cently for stage use by the St. Louis Munic-
ipal Opera. They produced a striking effect
on a darkened stage.

Acip HEaLs PraNT
Wounbs

OUNDS in plants are caused to heal

by an acid which has been isolated
in crystalline form by research workers of
the California Institute of Technology. The
name “traumatic acid” was proposed for
the substance which is identical with the
organic acid 1-decene-1,10-dicarboxylic
acid. The experimenters, who reported
their discovery in Science with a promise
of a more detailed statement to be pub-
lished later, induced rapid formation of
healing tissue on the cut surfaces of potato
tubers by using a solution of the synthetic-
ally prepared acid.
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FrozenN SErRUM

IQUID biologicals, those therapeutic
agents derived from living sources, have
always had a time limit on their original
value. This is the reason for the expiration
date placed on each market package. A
recently announced process, however, en-

THERE IS ONLY ONE “WALDORF”

Its towers, sharply etched against the sky, are modern
as tomorrow . . . yet its tradition of hospitality goes back to a

grand and spacious age.

Itsglamorous restaurants,favorite gathering-places of
metropolitan society, are vibrant with music and gaiety . . .

while above, its rooms are star-quiet in the night, peaceful as

the hills of home.

Its guests include the great ones of a busy world . . .
and the quiet, unassuming people who make that world go
’round.

%
THE WALDORF-ASTORIA

PARK AVENUE « 49TH TO 50TH STREETS « NEW YORK
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Savings fp To 3%
on for Chemists, Engi-
TECHNICAL BOOKS " gz e
allurgists, Students.
These books are going fast! Take advan-
tage of the reduced prices while you can!
Publisher’s OUR
. Original SPECIAL
TITLE Price PRICE
Agricultural Chemistry, Fraps . $2.00
Astronomical Physics, Stratton 1.50
Beet Sugar Chemists’ Hdbk., Moeller- Krause.. .75
Blacksmithing & Forging, I. C.Sei.. 1.25
Brickwork, Terra Cotta, Concrete, I. C. S. 1.25
Carbonization, Low Temperature, Gentry . 1.50
Chemistry in the Home, Firth.................. . 1.25
Chemistry of the Saccharides, Priigsheim . 3.00 1.50
Chromium, by Aid of Electric Current, Leblanc . 1.50 .75
Cleaning and Dyeing of Rayon, Foster... 3.00 1.50
College Geology, Vol. I, Chamberlain. 3.00 1.50
Colloid Chemistry, Practical, Ostwald 2.25 1.50
Concrete Design, I. C. S........... 6.50 1.25
Conductivity of Liquids, Tower. 2.00 1.00
Cyaniding Copper Zinc, I. C. S. 6.50 1.25
Cyanamid, Pranke...................... .50... .75
Determination of Sulphur in Iron & Steel, Pulsifer.. 2.00
Diesel Operating Guide, Rosbloom.. 2.50
Einstein's Gravitation, Freundlich .75
Electrolytic Labs, Nissenson..... .75
Elementary Ciemistry, Sutcliffe.. .75
Elements of Economic Geology, Gregory. 1.60
Elements of Physics, Merchant-Chant......... 1.25
Elements of Sugar Refining, Bordoff & Ball. 2.00
Enzymes, Waksman..............c..ccciovveeevirieenann. 2.60
Essentials of Quantitative Chemical Analysis, Scott.. 1.50
First Year Practical Chem., Briggs .. .50
Food Industries, Vulte & Vanderbilt.. 2.00
Freezing Point, Boiling Point, Jones.... .75
Geology of Coal Drifts, Slopes & Shafts, I. C. S 1.25
Glues & Glue Handling, Teesdale... 1.50
Heat Theorem, The New, Nernst 1.00
Human Body, Martm 1.50
Hygiene, Practical, Berg .75
Industrial Furnace Technique, Hermansen. 3.00
Inorganic Chemistry, Howe..........cccccoevrenrnn... 2.00
Inorganic Qualitative Chemical Analysis, Day 2.00
Iron & Steel Work Chemists, Heess.. .60
Kiln Drying, Practical, Kettle... 1.50
Lead-Electro-Metallurgy, I. C. 1.25
Leather Manufacture, Wilson... 2.50
Line Charts for Engineers, Rose.. 1.00
Long Vegetable Fibres, Oakley.. 2.00
Lubricants, American, Lockhart... 2.00
Metallic Objects, Electrolytically, Pfanhauser. .75
Metallography, Structural, Pulsifer.. 2.00
Metallurgy, Wysor.. 3.00
Metric System for E C 1.50
Milk, The Perfect Food, Godbole. 1.25
Modern Biology, Cunningham.. 1.00
Modern Magnetics, Auerbach... 2.00
Natural Terpenes, Baker & Anderson 1.25
Nitroglycerines & Nitroglycerine Explosives, Naoum. 2.50
Notes on Chemical Analysis, Craig 1.25
QOil Salesman’s Primer, Ettele.... 1.50
Optical Activity & High Temp. 1.00
Optical Rotating Power, Landolt. 3.50
Organic Chemistry, Noyes..... 2.00
Parachor & Valency, Sugden.. 2.00
Physical Chemical Evolution, Guye.. 1.00
Physical Chemistry, Exp., Van Klooster 1.00
Physical & Colloid Chemlstry, Michaelis 1.00
Physico-Chemical Metamorphosis, Coken..... 1.00
Planning for Good Acoustics, Bagenal & Wood.. 2.00
Plumbing Design, Nugey............. 2.50
Pulverized Colloidal Fuels. Dunn 3.00
Qualitative Analysis, Mason.... .50
Quantitative Analysis, Bassett.. 2.00
Radioactive Elements & Isotopes, Fajans.. 1.25
Rainmaking, Humphreys..................... 1.00
Reinforced Concrete in Europe, Colby 1.00
Research Narratives, Flinn, Vol. I .50
Research Narratives, Flinn, Vol. 11 .50
Sales Technique, I. C. S 1.50
Science, Leading & Misleading, Lynch. 1.50
Sparking of Steel, Pitios-Gat................ .85
Theory of Brownian Movement, Einstein. .75
Theory of Relativity, Freundlich. .75
Thermionic Phenomena, Bloch..... 1.25
Waterworks Practice, Modern, Taylor 2.50
Wood, Lumber & Timber, Hayward. 3.00
‘Works of Geber, Russell 75
(To above prices add 10c for postage for each book.
For foreign countries add 35c for each book.)
| QUANTITIES LIMITED—ACT QUICKLY |
For sale by SCIENTIFIC AMERICAN, 24 West 40th Street, New York, N. Y.
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ables biologicals to retain their potency long
after the time which, until now, had been
thought to be their expiration date.

The Lyophile process, as it is called, was
developed at Mulford Biological Labora-
tories and is essentially one of rapid freez-
ing at a temperature far below the freezing
point, together with rapid dehydration
under high vacuum without melting or
fusing the original frozen substance.

The containers are specially designed to
maintain the desired vacuum and are so
constructed that into the neck of each there
may be inserted a tightly fitting rubber
stopper. This is done after dehydration
is completed and without breaking the
vacuum. When the stoppers are in place,
the containers are flame sealed, labelled,
and are ready for shipment.

The physician who uses the serum finds
it a simple matter to restore it to liquid
form. After filing and breaking off the
neck of the container, a sterile syringe filled
with distilled water is inserted through the
rubber stopper. The vacuum draws in the
water and the material readily dissolves,
taking on the original properties which it
possessed as a freshly made serum in the
liquid state.

The new process brings to the physician,
and ultimately to the patient, the original
curative value possessed by a freshly pre-
pared substance at the time of its highest
potency.

AIR CONDITIONING

IN 1933, there were only about 40

air-conditioned passenger cars on
the American railroads, and most
of them were diners. Today, the
railroads and the Pullman Com-
pany operate 11,351 air-conditioned
passenger cars.

Bic OiL. MOLECULES
FROM SMALL
QUADRONS of German fighting and

bombing planes now flying in Europe’s
skies are being lubricated by oils made
by treating mineral, vegetable, and animal
oils with an electrical discharge process
which increases their viscosity. The “volto-
lized” oils, as they are known, are then
blended with ordinary mineral oils to pro-
duce what is said to be a superior airplane
lubricant which has many of the valuable
properties of castor oil.

The action of the electrical discharge
appears to produce polymerization of the
molecules of the oil (make large molecules
out of small ones) and does it without
changing the essential properties which
make for good lubrication.—Science Service.

NEew TyPE Bic TREE
MovEer

IG tree moving is now an established
practice in landscaping properties and
it is only natural that labor-saving equip-
ment has been devised to keep costs lowered
and generally to increase the speed and
efficiency with which large specimen trees
may be moved and transplanted.
Over a period of the last 10 years, an
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efficient type of tree-moving equipment
known as the Butts Tree Mover has been
developed under extensive field tests. It is
compact, requires less hand labor, is
readily mobile, and handles trees with
speed and safety. Constructed of electric-
ally welded steel and with all fast-moving
parts equipped with ball or roller bearings,
it should give years of dependable, trouble-
free service.

The equipment consists of a complete
unit which can be installed on any truck
having a minimum of nine inches from rear
spring shackles to back of cab. It is so

designed that the cradle, in which rests
the trunk of the tree to be moved, pivots in
two directions; this factor, together with

Cradle end of the unit employed
for transporting large live trees

chain suspension, .insures proper support
for any size or shape of tree. A second
cradle, adjustable both in size and in its
relation to the trunk cradle, is attached to
the rear of the boom, supporting and pro-
tecting the ball of earth which may be
up to 10 feet in diameter. The boom
rolls on its hinges and is lowered to ground
for loading. When transporting the tree,
the boom is carried up and forward by a
power winch driven by a 15,000-pound worm
drive. An eyebolt, attached through an
adjusting winch to top of boom by cables
which pass on each side of the tree, is
placed through the ball of earth and affixed
to a horizontal plank underneath. The
cables in turn are connected to a heavy-
duty canvas belt behind the tree trunk to
simplify tipping and guiding of the tree.

Carried in a horizontal position with the
top forward, the tree rests on saddles at
each end of the boom. This latter is oper-
ated by roller chain and worm driven
sprockets, which control tipping of the
boom downward and a leverage, powered
by the same roller chains, controls upward
tipping of the boom.

The Butts Tree Mover is also used in
pulling and loading stumps and is well
adapted for use on many kinds of construc-
tion jobs.—C. F. Greeves-Carpenter.

NEw SYNTHETIC SOoLID
Propuces UNusuaAL
TraciNG PAPER

N entirely new type of tracing paper
combining the transparency of oil
treated sheets with the permanence of
natural 100-percent rag papers is a recent
‘development of the Keuffel & Esser Com-
pany. The new paper is named Albanene.
It is made of long-fiber, clean, white rags,
and is treated with a new crystal-clear syn-
thetic solid called Albanite, developed in
the company’s laboratories. Because this
new transparentizing agent is free from oil
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Thousands Everywhere
Acclaim This --

HAVE YOU unrealized hopes? Are
the better things of life always
just beyond your reach?

Times have changed—but have
you? Do you still believe that some
were born to have eventful lives—
to have fame, fortune, and power,
and still others destined to be mere
plodders? Are you able to demon-
strate a change in your affairs, to
put your circumstances in order,
and move forward to a better sta-
tion in life? If not, it is time that
you adopt a new psychology of life
and learn to MASTER YOUR
PROBLEMS.

It takes no greater mental effort
to achieve results—when you know
how. Successful living is the oldest
art in the world. It consists of de-
veloping (nitiative, foresight, and
the ability to combine experiences
into new and workable ideas. The
knowledge of this art was acquired
in centuries past through the per-
sonal sacrifices of the ancient sages,

who dared to investigate life’s mys-

= Accept Thi
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NEW
PSYCHOLOGY
OF LIFE/

s Sealed Book of Facts

teries. Their discoveries of the
secret functionings of man’s mind
have been preserved by the Rosi-
crucians, an age-old, world-wide
fraternity (not a religious organi-

zation).

The Rosicrucians Offer
To You

—if you have the courage to break
awayfrom limited formsof thinking,
these same simply expressed truths
of life, which have led thousands
to a joyous method of better living.
If you are sincere—use the coupon
below and secure the fascinating
free book, “The Secret Heritage,”
which tells how you may receive
this knowledge.

— USE THIS GIFT COUPON——
SCRIBE: D. G. G.

The Rosicrucians (AMORC)
San Jose, California

Please send free copy of Sealed Book,

which I shall read as directed.

NAMe ...ttt
Address....ceoeneeieieiiieens
CitlY..ooovoeoeeeieeeeen. State

gb_é RO SiCIUCianS (AMORC) (Not a religious organization)




358

THE |

PAGEANT

OF
ELECTRICITY

By ALFRED
P-MORGRAN

Simply and accurately told, the story
unfolds the colorful and dramatic
history of electricity from the dis-
covery of magnetism in the lodestone
to the latest marvel -- television.
Illustrated. $3.50

At All Booksellers

D. APPLETON -CENTURY COMPANY
35 W. 32nd St., New York

Salaried Positions $2500 o $15,000

Our confidential system (hiding your identity) works
for you; serves to increase your salary; promotes you
for high salaried executive positions at moderate cost.
If you have earned $2500 or more can prove it, write
for valuable information. No. , Executive’s Promo-

tion Service, Washington, D.

p &y e oe e ay
EXCITING
A'E W HoBBY/

FREE BOOK

FORGET YOUR TROUBLES
... HAVE MORE FUN!
Model Railroading isan ex-~
ce.lent recreation for father
and son—inspiring—thril-
ling and educational. New
book tellshow to start—75¢
car plan drawing included—

both free! Write today!
SCALE-MODELS, INC.

1508 So. Wabash Ave., Chicago, lil.

V & & A O G N

A & &

POOR
EYESIGHT?

GIVE HER an
“ELECTRIC
READER"

for Christmas

A boon for elderly people and oth-
ers with poor eyesight. Wonderful
for doctors, scientists and draftsmen.

Write for free information and de-
tails of this new invention that
makes reading matter 3 times larger.

E. W. Pike & Co. Elizabeth, N. J.

Try the original Rum &
Maple Pipe Mixture, Blend
No. 53, at our expense.
Every shred infused with
genuine Jamaica Rum
andpureVermont Maple
Sugar. Original price
70 cents .. Now-25
cents everywhere.
TRIAL SIZE POUCH
15 CENTS. Write for
your free sample.
=
Give original Rum & Maple

S5, 8 and 16 oz. Lev-a-Lift
Canisters in attractive Xmas Gift boxes.

RUM & MAPLE TOBACCO CORP. 25,55
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and wax and is chemically and physically
inert, it is claimed that Albanene will not
oxidize, turn yellow, become brittle, or lose
transparency with age.

It is claimed that the use of this new
type transparentizing agent permits a fine
toothed, smooth drawing surface that takes
strong pencil lines with a minimum wear
on the point.

g RAILS

Y using a welding process for

building up the worn ends of
steel rails, the life of these rails is
prolonged fully one third.

ProrECTING COPPER

SURFACES
HE New York World’s Fair, besides
being an extraordinary spectacle,

proved to be a testing ground to show the
lasting qualities of paints, colors, and pro-
tecting coatings. Of particular interest is
the use of Glyptal, an alkyd resin, which
has proved its ability to maintain the luster
and characteristic color of copper sheets
which it protects. On the exterior of the
General Electric Building are thousands of
square feet of thin copper sheets, protected
with a coating of this material, which have
retained their pristine appearance during
many months of exposure. This first actual
long-term test of Glyptal under such condi-
tions indicates many other possibilities for
its use in many industries.

ELEcTRIC FURNACE USES
BLANKET oF GAS

ESEARCH metallurgists have intro-

duced a new steel-hardening furnace
that uses a “blanket” of gas to prevent
“singeing” the metal while it is toughened
at temperatures as high as 2000 degrees,
Fahrenheit.

By means of a delicately balanced atmos-
phere of pure hydrogen and nitrogen, this
automatic electric furnace is able to harden
many steels gently without quenching them
in oil or water, thus eliminating distortion
and formation of scale.

The furnace is approximately seven feet

Removing a block of air-hardened

steel from heat-treating furnace
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CARD and PHOTO
STEREO-MIRROR

The only scientific single picture
stereoscope on the market.

PRICES $2.25 and $3.50

Now you can ‘have a miniature
STEREO-MIRROR for only $1.00.

Send for leaflet
NU-MIRROR CO., Bridgeport, Conn.

GEARS

In Stock—Immediate Delivery

Gears, speed reducers, sprockets, thrust
beannxs [Iexlblecounlmzn pulleys. ete. A

Can nlsoannleon specinl gearsof any kind.
Send us your blue prints and inquiries.

Write for Catalog No. 20

CHICAGO GEAR WORKS
769-773 W. Jackson Blvd., CHICAGO, Il

i The Apex Slide Rule

i8 834" in dia. The C Scale is 25 longand
gives answers with great precision. It has
the same scales as ﬂﬁ Midget. described
in our former ads in S. A. The illustration
showsa full- su‘e portmn of the scales. Any-

O S

o o
l\l n ll i | e e D

one today. Monev refunded if vou ure not
1?u11|llll1l il

eatisfied. Price. with Instructions, $3.0
Cash or C.0.D. Circulars free.
Gilson Slide Rule Co., Stuart, Fla.
Stide Rule Makers since 1915
Experi 1 and Model Work
Xperimental an ode or
Fine Instruments and Fine Machinery
Inventions Developed
Special Tools, Dies, Gear Cutting, Etc.

HENRY ZUHR, Inc., 187 Lafayette St.,

ELP ror INVENTORS!

Millions have been made from ideas properly de-
veloped and protected. Send us a rough sketch or
model of your invention and we will submit com-
plete report backed by thirty years’ experience.
Confidential service; bank references furnished.
Modern equipment. We also manufacture inven-
tions in any quantities at low cost. Free booklet
‘“Making Inventions Pay’’ sent on request.

CRESCENTTOOLCOMPANY, Dept.H,Cincinnati,0.

" CouNTERs

N. Y. C.

Newden-ReeT

INCORPORATED, HARTFORD.CONR.

You Audit the Accounts
of your Treasurer,
Why not your Insurance?

After all it is the
Basic Assurance of your
Investment

L. S. TREADWELL & Co., INC.
INDEPENDENT & UNAFFILIATED ADVISERS

116 JOHN STREET NEW YORK
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A Booklet

A MAGIC MIRROR
REFLECTS
IMAGINARY NUMBERS

A graphical development of
the properties of the Square
Root of Minus One.

25 cents
THE MONOGRAPHIC PRESS
106 Washington Street

Fairhaven, Mass.

WANTED—MEN—

to cast Christmas Goods, 5 and 1oc Novelties,
Toy Autos, Ashtrays, etc. Can be done in
any spare room, basement or garage and no
experience necessary. A rare opportunity
to devote spare or full time to profitable work.

Write Dept. S.
METAL CAST PRODUCTS CO.
1696 Boston Road New York City

WANTED: MANUSCRIPTS

New York Book Publisher respectfully solicits
worthwhile
Royalty or Co-operative basis.

FORTUNY’S, Publishers—67 West 44 St., N. Y. C.

manuscripts for publication on

more than a FINE WATCH
A S-way

SCIENTIFIC
INSTRUMENT

STOP-WATCH TACHOMETER

TIME-OUT

@ Keeps perfect time—hand fitted
@ 1/5th sec. stop-watch @ Tacho-
meter for M.P.H. speed over meas-
ured distances ® Telemeter for
measuring distance from observer
of sound, the source of which is
visible @ Time-out for timing any
interrupted operation @ 17 Jewels

List $50.00
NOW ONLY

$35.00

Sent Post Paid
Guaranteed
for one year.

Complete satis-
faction or money
Send

- o —Stail back.
SIP:EEISIOn movement—Stainless check or M. O.,
eel Case. or order C.O0.D.

'Gold Filled Model .. List $70.00 — Special $49.00
14K Gold Model .. List $125.00 — Special $87.50
ARISTO, the aristocrat of modern watches.

This precision watch is built to last a lifetime—
you now can afford the world’s finest.

A R I s 'I' IMPORT CO., INC.

630 5th Ave., New York City
t. SA 15
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glass,
approaches the hardness of diamond

Air-hardened sc;rat-ches

steel

long and so designed that a piece of steel
passes through it at varying stages of heat,
ranging from approximately 1300 degrees to
1750 degrees, Fahrenheit, before it cools in
an air-cooled tunnel. Maintenance of an
atmosphere of oxygen-free gases inside the
furnace prevents any reaction in the steel
which would distort or mar the metal. The
steel shows no outward evidence of having
passed through the fiery ordeal.

Pieces of ordinary steel, polished to a
mirror finish, retain their finish after a four-
hour hardening treatment in the new ap-
paratus, report Westinghouse engineers.
The same steel would burn up if it were
subjected to such high temperatures in an
ordinary furnace, because of the oxygen in
the atmosphere.

The combination of controlled atmosphere
and temperature now enables the metallur-
gist to harden steel pieces in their finished
form with a resultant bright finish and with-
out the expense and delay of additional
machining.

INCREASING THE BEARING
CApAcITY OF PILES

ECENT investigations for the purpose

of economizing pile foundations have
developed an interesting method for in-
creasing the bearing capacity of piles by
covering them with a thin sheet of alumi-
num metal and sending an electric current
through the soil. Preliminary small-scale
tests performed revealed the formation of
an entirely new and hardened soil structure
in the vicinity of the electrodes. Tests also
revealed that the hardening is not simply a
drying of soil, but is irreversible since alu-
minum compounds are precipitated in the
soil by the electrical process, cementing
the mineral particles of the soil.

With small-scale tests, the bearing capac-
ity after treatment increased up to between
10 and 30 times the original. By pulling the
piles, the hardened section around the elec-
trodes can easily be seen. Large-scale tests
encouraged a practical application at a
bridge foundation. A few timber piles about
60 feet long were covered up to about 25
feet with thin aluminum and driven under
similar conditions in the near vicinity of
common piles without aluminum. The
distance apart of the aluminum piles was
between six and seven feet, and electric cur-
rent was sent through at between 90 and
220 volts. Though the subsoil conditions
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Fool of 100/ Uses
A GIFT HELL LIKE

A whole toolshop inyour hand.
Smooth, steady power at your
finger tips. Uses 300 acces-
sories to grind, drill, polish,
rout, cut, carve, sand, saw,
sharpen, engrave, etc. Plugs
in any AC or DC socket,
18,000 r.p.m. 16 oz.

Get A Demonstration

at Hardware, Tool or Work
Dem, Stores, or order on
10-Days’ Money-Back

FREE 64-PAGE CATAL(‘IG

(P;ond:plete mrfio-n];auon 3:1 Ha ]
oducts and. their wide applica:

Model. 25 000 T.p.m. 12 0Z.  tion in crafse’ work and industry

$18.50 with 6 Accessories.  all over the world.

Chicago Wheel & Mfg. Co., 1101 W. Monroe St., Dept. S A, Chicago, Ill

DO i O trade you can attend to? Then
become a foot correctionist,

and in a few weeks earn big income in service fees—

not medical or chironody—easy terms for home train-

ing, no further capital needed, no goods to buy, no

agency. Est. 1894. Address
Stephenson Laboratory, 8 Back Bay,

v
Trial. $(0.75 postpaid with
3 Accessories . . . De Luxe

WANT a new business profes-
sion of your own, with all the

Boston, Mass.

An Ideal Holiday Gift!

FOUNTAIN PEN
DESK SET

with Durium tipped, self-fill-
ing fountain pen and Royal
Bronze figure on egg shell

Ivory base. Choice of these
figures:
Fawn Squirrel
Rhinoceros Poiar-Bear
Pengum Lamb
Colt
Sea Horse Owl
Elephant

s' = 5 o postpaid

Orders filled promptly

SELLRIGHT GIFTWARES CORP.

820 Gates Avenue Brooklyn, N. Y.

only
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Corn Exchange

Bank

Trust Company
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Greater New York
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s INVENTIVE

INVENTORS: Send immediately for your copies of
our big new FREE BOOKS, ‘“Patent Protection”
and ““Selling an Invention.” Sixty-eight pages of in-
teresting facts. Tell how Patent Laws protect you;
kind of sketch or model needed; simple steps to
take without cost; how successful inventors have
secured financial assistance; show interesting in-
ventions; illustrate important mechanical move-
ments. Other men have read and profited by these
books. With books we also send Free Evidence of
Invention form, that you can use to establish date
of disclosure. Prompt service, reasonable fees, de-
ferred payment plan, Strictest secrecy. Highest ref-
erences. Write us today. The facts in our books are
worth money to the man with a good invention. Ad-
dress: Victor J. Evans & Co., Registered Patent At-
torneys, 120-P, Victor Building, Washington, D. C.
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PATENTS

GET FREE BOOK

Time counts in applying for
patents. Don’t risk delay in pro-
tecting your invention. Send

sketch or model for instructions or
write for free bkook and free
Record of Invention form. Book
contains valuable information re-
lating to patent procedure. No
charge for information on how to
proceed. Prompt, efficient service.

CLARENCE A. O’BRIEN

REGISTERED PATENT ATTORNEY
Dept. 9M4, Adams Building

WASHINGTON, D. C.

Unusual Pipes

Imported Tyrolean Briar
(shown at right in illus-
tration), or Hungarian

@Schemitzer (left) ; Weit-

zel stems; horn bits; well

=N at bottom traps moisture,
insuring CLEAN, DRY, COOL,
SWEET SMOKE. Ornamental cover
prevents falling ashes. Unique for
collectors. Either pipe $1 postpaid.
Special Offer: BOTH pipes plus 25¢
pkg. of our Mello Maple tobacco for
82. Another Geéorge Yale offer be-
fitting the spirit of the season. Ideal
Christmas gift. Send for our free
beautifully colored picture of odd
pipes from all over the world.

GEORGE YALE, 1083 Sixth Ave. . 42 St.

GUARANTEED VALUES!

Seibert Petrographical (Mineralogical) Microscope.
4 Objectives; 4 Oculars, 5-7-10-15x; 3 order quartz
wedge; 14 wave plate; Selenite plate; Bertrand
Lens; Draw tube analyzer and 3 lens condenser in
quick screw mount, etc. Fine adjustment. Good
optical and mechanical condition. (List, $300.00.)

$125.00
Leitz Binocular Microscope ‘BSM-C’’. Stereo-
scopic vision; Large Field of view; Long working
distance; Ideal for mineral box mounts and gross
specimen examination. Excellent condition. (List
over $105.00.) .....iiiiiiiitiiiaenietaannas $60.00
Standard Straight Back Microscope. 4 and 16 mm.
and oil immersion objectives, and 10x ocular,
quick action Abbe condenser with diaphragm.
Magnifies 100, 400 and about 1000 times ... $55.00
Shore Scleroscope. Direct-reading Hardness In-
dicator. Wide range. For steel and soft metals.
(List $250.00) Excellent condition. ...... $100.00
Camera Outfit, complete. Takes 6 x 8 and 5 x 7

plates. Gundlach Rapid convertible lens, tripod,
2 plate holders and film. View camera or for
copying. Good condition. ......ccciiiininas $37.50

Binoculars. Hensoldt Gebirgs Dialyt. 10 x 50 mm.
ftotof prism job. Almost new. No case. ($180 00
ISE.) o e
Above are just a few of the many specials in stock
Write for complete bargain list, # 12.
Sold on money back guarantee.
Remit with order; sent express, charges collect.

HARRY ROSS

68-70 West Broadway New York, N. Y.

Lowcost ELECTRIC EYE Cont

The NEW
PHOTOBELL
SENTINEL

A complete Door Attendant that guards
entrances and announces customers. Type D8
for 115 volts A.C.—$24.50.
NoWiring-simplyfastentowall and plugin.
Accessories for counting, door opening, and
many office and industriai applications.

Write for Free Literature

Dept. 57, 123 Liberty St.
PHOTOBELL CORP. “Ncw' vorx crrv
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were not very favorable for application of
this method, the bearing capacity rose from
an average of 70 tons to an average of 200 .
tons after treatment.—Dr. Leo Casagrande,
in Bulletin No. 11, The Institution of High-
way Engineers (England).

AIR

F air were sold for twelve cents a
quart, it would cost each of us
over $2000 a day to breathe, and the
farmer would have to pay over
$13,000,000 a day for the air to
raise an acre of wheat.

AERIAL MAPPING FOR
Hicaways

HE fastest and cheapest way to secure

an inventory of any area is to have it
photographed from the air. With highway
planning now covering whole states and re-
quiring more and more inventory data, mod-
ern methods of mapping based on aerial
photography have recently been developed
to permit economic methods through the use
of simple instruments and devices.

In making topographic maps by stereo-
scopic methods, the camera used for aerial
photographs is of the precision type. Flying
is done systematically so that the required
overlays, both in the direction of flight and
sideways, will be consistent. An aerial pho-
tograph does not show any depth, but with
two photos partly overlapping and taken
from different positions, it is possible to ad-
just them on the table at a certain distance
from the eyes so that there are two images
which merge into one having depth in addi-
tion to previous characteristics. To aid in
viewing, a stereoscope is used.

Where the nature of a contemplated pro-
ject involves the purchase of land, it is safe
to say that the mapping of property by this
method on a scale of 1:12,000 is just as
accurate as if the surveys were made by
transit and tape plotted to this scale—Eric
Haquinius, in the Texas Engineer.

TRICHINAE IN
AMERICAN SWINE

RICHINAE, the muscle-boring para-

sites that cause painful and occasion-
ally fatal illness in eaters of inadequately
cooked pork, are widely distributed in the
United States, reports Dr. Benjamin
Schwartz of the U. S. Department of Agri-
culture.- In grain-fed swine, however, they
are not nearly as abundant as in those fed
on garbage. On the basis of thousands of
examinations of slaughtered animals, Dr.
Schwartz gave the percentage of trichinae-
containing carcasses as less than 1 for grain-
fed hogs, whereas it was 5.7 percent in
garbage-fed hogs. The greatest bulk of
hogs slaughtered in the United States, Dr.
Schwartz added, are grain-fed.—Science
Service.

WueEN RuBBer OuTt-
LASTS STEEL

RUBBER spring can now be made
to outlast even a steel spring, it was

declared by Dr. S. M. Cadwell, in a paper
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New Way to Learn

FRENCH, SPANISH,
GERMANor ITALIAN

It’s almost beyond belief
how quickly and easily you
can learn to speak and read
French, German, Spanish or
Italian through the Cortina-
phone Method. This method
has been used by thousands
in all walks of life—men
and women who had only
spare moments to give to learning a new language.

If you want to make more money—if you want a
better position—greater mental development—
greater enjoyment of life—higher social position,
or if you want to travel, learn to speak a foreign
language. You can do it quickly, 'easily, thoroughly

with the Cortina Short-Cut Method.

FRE E B O QK Write at once for this

illustrated

interesting
book, “The Cortina Short-
Cut’” which tells you about
the Cortinaphone Method and
how you can quickly learn to
speak and read a foreign
language this new way. Just
fill out coupon and mail to
Cortina Academy, Suite 1512, ]
105 West 40th St., New York
City.
Please send me your free booklet.

I am mterested Tn

(mark)

0O French O Spanish OItalian 0 German
Name ....ceveennnes
b ceeseenas

Makes adding easy. Its accurate,
quick, durable and easily operated.
Capacity 8 columns. Save time, brain
work and errors. 85,000 pleased
aoy) owners. Fully guaranteed. Price
$3.75 delivered. Agents wanted.

J. H. Bassen&Co ., Dept. #1,Box 302, Altadena, California

COMPLETE HOME-
STUDY COURSES
and educational books,
slightly used. Sold
rented, exchanged. All
subJects Money-back

guarantee. Cash paid

for used courses. Full

details taréd illustrated 72-page bargain catalog FREE.
oda

Write
M-243 Manhattan = Bldg.,

IMPROVE YOUR ARITHMETIC—

Money-back guarantee ARITH-MAGIC
will do it. A revelation in swift, accurate
means of calculating. Entirely new
method. Complete 50¢. Coin or Stamps.
Arith-Magic. Dept. T, Maywood, Illinois

Chicago.

AUTHORS
WRITERS
SPEAKERS

Technical and Scientific Subjects

Your manuscripts, col-
lege theses, speeches ed-
ited and criticized for
style and diction; sug-
gestions for rewriting
given; possible markets
quoted—$1.00 per thou-
sand words. Highest
references.

TECH EDITORIAL SERVICE
26 West 40th Street, New York City
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SoLuTION TO THE PROBLEM
OF THE WEIGHTS

" AST month the problem offered was one
concerning a set of eight weights for
use with a beam balance. The weights were
to be capable of weighing to the nearest
ounce any object up to, and including, 205
pounds. Each could be used on the left
scale pan, on the right, or not at all. It was
required to find the magnitude of each
weight, prove that eight is the least num-
ber, and that the eight weights have the
least total weight of any set which will ful-
fill the conditions of the problem.

Solving for the first part we reason that,
to weigh one ounce, it is necessary to have
a 1 oz. weight. In order to weigh two ounces
we may select an additional 1 oz. weight, a
2 oz. weight, or a 3 oz. weight. We choose
the 3 oz., because together with the 1 oz.
weight it will enable us to weigh not only
2 oz., but 3 oz. and 4 oz. as well. Similarly,
in order to weigh 5 ounces, we select a
weight equal to-two times the sum of the
weights already chosen, plus one. For ex-
ample, (2) (4) 4+ 1 = 9 oz. Reasoning thus,
it follows that the eight weights are 1, 3,
9, 27, 81, 243, 729, and 2187 ounces; a total
of 3280 ounces, or 205 pounds.

Solving for the second part, we see that
since there are three places where the
weights may be placed, there will be 3° dif-
ferent distributions of them. From this
number we subtract one to account for the
case where all weights are on the shelf.
The remainder is divided by two because
for each “out of balance” on the left side
there is one on the right. This evaluates to

-1 6561—1

5 =g = 3280
It is apparent from the nature of the formula
that a number smaller than eight for the
exponent of three will give fewer than 3280
weighing combinations, which was a con-
dition of the problem. Eight is therefore
the least number of weights.

For the third part of the problem, ob-
viously it requires a minimum of 205 pounds
to weigh that much on a beam balance.
Since the eight weights add up to only that
amount, it follows that they have the least
total weight of any set which will meet the
conditions of the problem.

presented before a meeting of the American
Chemical Society. Dr. Cadwell is direc-
tor of.tire development at the Detroit plant
of United States Rubber Company.

This somewhat astonishing conclusion is
the result of a series of scientific tests and
a research over the past three years in the
company’s laboratories, Dr. Cadwell re-
ported. The scientist was reserved in his
report and comment, but other researchers
pointed out -that the discovery had possi-
bilities of great importance to industry and
transportation.

Dr. Cadwell told the Society his conclu-
sion rested on the remarkable fact that
rubber differs from most, if not all, other
natural materials in that the “harder rubber
is worked the greater its mechanical fatigue
life.”

“Indeed,” he reported, “if rubber is used
properly as a spring it can be made even
to outlast a steel spring. If metals are
to be worked in vibration, all engineers
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know that the longest life can be expected for
a unit in which the metal is under minimum
stress or load. For rubber, the opposite
is true; the shortest life occurs when the
rubber is worked under low loading or low
stress conditions.”

Low-TEMPERATURE
FirinG For NEw
CERAMIC MATERIAL

HE high cost and hazard of kiln firing,

which often discourage ceramic and
pottery work as a hobby, school craft, or
small commercial venture, have been ban-
ished by the development of a new clay by
Ettl Studios, Inc. Ceramite, as this clay is
called, requires no treatment other than
baking in a kitchen oven for 20 minutes at
250 degrees, Fahrenheit, to produce a prod-
uct having greater durability than ordinary
clay fired at 1800 degrees.

Also available is a full line of color glazes
which can be applied with a brush or spray,
blended or applied over each other, and
rendered permanent by oven baking for 45
minutes at 250 degrees, Fahrenheit.

ProBLEM: THE
SwimMmInG Doc

OR the past few months we have been
offering our readers a variety of mathe-
matical problems. Judging from the letters
received, many people have really enjoyed
wrestling with them. There seems to be a
sort of esoteric satisfaction in arriving at a
solution after an hour or so of brain work.

Can you solve this one?

A man is standing on a river bank ; on the
opposite bank is his dog. The man whistles
and the dog, being well trained and very
obedient, jumps into the river and starts
swimming, always headed towards his mas-
ter. The man is represented by “O” in our
diagram, and the dog’s starting point by

A48mi.

1L Tyl —-|

“P.” The river is 0.48 miles wide and the
dog started from a place 0.14 miles below
a point directly opposite the man. (In
other words, the man and his dog were a
half mile apart.) Now, if the river flows at
a rate of one mile per hour and the dog
swims at the rate of two miles per hour,
how long will it take him to swim the river?
Remember that at all times he is swimming
towards point “O”. The answer is 22.8
minutes and we will publish our solution
next month.

As usual, any correspondence relative to
this or any of our previous problems should
be addressed to Lieutenant-Commander
Leonard Kaplan, in care of Scientific. Am-
erican, 24 West 40 St., New York, N. Y., and
it will be forwarded unopened.
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THAT MEN.
AND WOMEN
ADMIRE!

inveiawt TAN

NOW...4 MINUTES »ih sic
NEW TWIN-ARC SUN LAMP ;.
equivalent to ONE HOUR of SUNSHINE!

Why lose that handsome *lifeguard” TAN just be-
cause cool days have ended your outdoor bathing?
Now you can keep your summer tan with the revolu-
tionizing new TWIN-ARC Health Ray Sun Lamp.
It gives you much more ultravxolet rays in far less
time! Take these wonderful ‘‘sun” baths right in the
ﬁrlvacy of your own home! Every FOUR minutes

efore your new TWIN-ARC—with TWO arcs in-
stead of one—is equ1valent to one full hour of June
sunshine!

IMPROVES YOUR APPEARANCE

Get that he-man appearance which opens the door
to success! Many a man has lost his big chance be-
cause his appearance didn’t “click!” The pale,
pasty chap doesn’t get to first base! “Sun” bathing
will help to keep you Jooking like a million dollars,
with that bronze TAN that men and women admire!

LOOK AND BE SUCCESSFUL!

Social as well as business success depends upon
your looks, and a good coat of tan has a surprising
effect on your appearance! Salesmen find that their
sales actually increase after they have acquired a
real bronze tan! It’s the first impression that counts!
You will find yourself more popular, for everyone
is attracted by that healthy-looking tan/

HEALTH BENEFITS, TOO

Frequent exposure to the ultraviolet rays of the sun
helps to build strong bones:and teeth, tones up the
systemandincreasestheactivityof many glands. Crops
of surface pimples on the face or back occurring in
adolescent acne often clear up faster, Ultraviolet
rays create Vitamin D and are invaluable in the pre-
vention and treatment of rickets. Laboratory tests
have shown that they quickly destroy the germs of
athlete’s foot. Many physicians order the use of
ultra-violet ray lamps to assist the benefits of their
medicinal treatment.

BRING “SUNLIGHT” INTO YOUR HOME!
Health Ray has perfected this new, inexpensive
TWIN-ARC sun lamp so that you can I:nave the bene-
ficial ultraviolet rays more quickly and conveniently!
Think of it—with the N-ARC you get your
ultraviolet rays 15 times faster than in clear summer
sunshine! Doctors will tell you how much physical
benefit you can derive . . . and you know what a
glorious tan your skin would acquire if you could
s end one hour every noon sun-bathing! Now, with

e TWIN-ARC Health Ray Sun Lamp, you can get
the same handsome tan, ang the same tonic effect in
Jfour minutes!

INEXPENSIVE AND BENEFICIAL FOR
EVERY MEMBER OF THE FAMILY

$goo

DEPOSIT
BUYS
iT!

FU LLY GUARANTEED—
AT A LOW PRICE YOU CAN AFFORD?!

Test this compact, genuine TWIN-ARC carbon
lamp for 10 days at our expense! It is so easy to
operate and it’s approve by leading testing labora-
tories, You pay only $1 down, If you decide to
keep it, it’s yours for the amazingly low price of
$8.95. Fully guarameed by Health Ray Mfg. Co.,
nc., of Deep River, Conn., this sun lamp will be
one of the greatest investments you ever made!

EST FOR 10 DAYS AT OUR EXPENSE
Health Ray Mfg. Co., Inc.
4312-N. Elm Street, Deep River, Conn.
Send me full details of your special FREE
TRIAL OFFER on the new TWIN-ARC
Health Ray Sun Lamp.

Name. . .oooiiieeiineienerensnceasnneenns
(Please write Mr., Mrs, or Miss)
Address. . oviviininniiiiiiiiiiiieiiiiiaanes
City.oooeiiiiianeinnennenns State .........

- 959 e i S s o o e

Copyright, 1089, Health Ray MEE. Co., 1nc,
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KEEPS GUNS, TOOLS, etc.
1 RUST FREE FOR YEARS!
&d—y to apf»&/
Dealers Have It — Or Write

i RUST INHIBITING PRODUCTS
#5838 = Steny lslend Ave., Chicago, Ill.U S A

]

Assembled, refinished and proof tested. Used selected
barrel, 24”, heat treated receiver, properly head spaced.
Suitable for Legion Posts and Hunting. Length 44”7,
weight 9 lbs., shipping weight 16 1bs. Price $18. Cata-
log, 286 pages for 50 cents. New circular for 3¢ stamp.

FRANCIS BANNERMAN SONS 501 Bway. . Y. City

FOR INVENTORS

We are developers and designers for inventors,
offering them complete engineering service. We
prepare thorough technical prints for production
work. Models built from any material, correct
as to finished product, and fine enough to serve
as a sample.

We are experts on tool and die problems, and
specialize in plastic materials. Estimates on
molds and production furnished free.

[ J
We manufacture in any quantity

Let us solve your next problem. Write for
quotation. Interesting ‘‘4-Points of Service”
Bulletin will be sent upon request.

R. & S. ENGINEERING CO.
Dept. AM, (7 East 42nd St., N. Y. C.

SLIDE RULE
MAGNIFIER

(60 CENTS)

An actual photograph of
Slip-Lens. Movably held by
suction in any position on
any glass slide. Double Mag-
nification—No distortion.

Circular Free.

SLIP-LENS CO.
P.0.Box 328 White Plains, N.Y.
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INTEREST IN FIREARMS is traditional with American men; science
has so developed them that millions yearly find sport and recreation
in their use. Hence this monthly department presenting a wide variety
of discussion regarding firearms, their handling, and their accessories.
Suggestions from readers will be heartily welcomed.—The Editor.

TENITE STOCKS

HETHER or not we’ve all been aware
of it, this stuff called Tenite has been
with us in many ways for some time. Both
hands have clasped it as we’ve gripped the
steering wheel of the car; we’ve pounded it
in typewriter keys; admired it in radio
grille-work and twirled in Europe with
Tenite dial knobs. We have yanked it in
handle form when we robbed the refrigera-
tor, stirred cocktails with it and even mixed
ingredients of said cocktails with a Tenite
jigger. But it remained for J. Stevens Arms
Company, Division of Savage Arms Corpora-
tion, to go almost lock, stock, and barrel
in the use of Tenite. Equipped with fore-
end, stock, and sight-piece of this plastic,
the new Stevens No. 530 M double-barrel
shotgun in 12, 16 and 20 gage has caused
something of a stir in firearms circles.

Product of Tennessee Eastman Corpora-
tion, Tenite is made from Eastman cellulose
acetate, is thermoplastic and adaptable to
both compression and injection molding.
Its attributes for gun stocks are low ther-
mal conductivity, low water absorption,
compressive strength of about 10,000 and
tensile strength of about 4000 pounds per
square inch. In conducting firing tests, a
Tenite stocked shotgun was clamped in
a shooting jack, shoulder piece resting
against a solid block so that the stock
received the full gun recoil. After repeated
firing, the hard rubber butt-plate crumbled
from constant hammering, while the plastic
stock showed no fracture or distortion.

Shortly after the Stevens announcement,
criticism was leveled at the alleged shrink-
ing tendency of Tenite when exposed to a
maintained temperature of 140 degrees,
Fahrenheit. It was likewise charged that
Tenite would soften and possibly warp in
a continuous heat of 160 degrees, Fahren-
heit, that acid or alcohol might blemish or
soften the smooth, walnut burl-like finish.
Although disapprobation was also expressed
concerning stock measurements, we’re mo-
mentarily more interested in the ability of
Tenite to “take it” than in gun specifications.
However, here’s how Stevens lists them: gun
is available in 12, 16 and 20 gage with blue
forged steel barrels, matted rib, fitted with
two white bead Colasta sights, in 28 and
30 inches for 12 gage, 28 inches in 16 and
20 gage. Right barrel is modified and left
is full choke, chambered for 2%-inch shells.
It is hammerless ; has checkered, full-pistol
grip, capped; fluted comb; paneled sides;
14 inch stock; drop at heel of 234, at comb
15 inches; positive extraction; and weighs
from 6% pounds in 20 gage to 7% pounds
in 12 gage.

To determine effects of chemicals and
reagents on Tenite, Tennessee Eastman
Corporation conducted a series of tests in
which dried, weighed, and measured

samples of the plastic were immersed for
48 hours in 95 different acids, alkalies, salts,
alcohols, organic esters, solvents, essential
oils, and miscellaneous chemicals of varying
solution strengths. From this list we en-
deavored to select those reagents to which
a gun stock might normally be expected to
be exposed in the gamut of careless human
actions, eliminating such unlikely hazards
as hydrochloric acid, sodium hydroxide, and
other chemicals not customarily found on
the sportsman’s person or in his kit. This
left us with alcohol (ethanol), gasoline,
benzene, turpentine, iodine, mercurochrome,
citric acid, and oils of citronella, eucalyptus,

Stock, fore-end, and sight piece
of a new shotgun are of Tenite

lemon, pennyroyal, and wintergreen, con-
cerning which Eastman tests showed that
benzene produces a “slight blistering,” oil
of wintergreen a “slightly rough surface,”
iodine a “brown tint,” mercurochrome a
“pink tint.” Otherwise, “no change” was
reported in the surface of Tenite after ex-
posure to these reagents which we selected
from the entire 95.

Not doubting the Eastman laboratories,
but solely in an effort to test Tenite with
both reagents and vicissitudes to which an
extremely careless gunner might uninten-
tionally expose his gunstock, we conducted
a few “home-made” experiments. We pro-
cured samples of the plastic and smacked
one piece with a hammer to simulate a
hard fall or a blow of the stock against trees
and rocks. The result was a much smaller
dent than the same force would have made
in a piece of walnut. We sacrificed a bit
of 90-proof whisky in a 24-hour immersion
test without effecting the slightest blemish.
Lemon juice, gasoline, iodine, mercuro-
chrome were all negative, save for the
expected stains from the latter two reagents.
We laid a lighted cigarette on a slab of
Tenite and allowed it to burn to the end.
The result was exactly what we’ve been
chastised for in the instances of the piano
and the drop-leaf table.

As to the danger of a maintained tempera-
ture of 160 degrees, Fahrenheit, Frank T.
Green, Assistant Superintendent of the
Stevens Company says, “ . among our
laboratory tests, we subjected a stock
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molded from this material (Tenite), to a
test in a closed electrical oven where tem-
peratures could be maintained constant for
a long period of time, and we were able
to subject these stocks to a temperature of
from 190 to 200 degrees, Fahrenheit, with-
out any apparent distortion.” We shudder
to think that any person could conceivably
do to his gunstock all that was done to
Tenite and we rather think that, insofar as
its durable qualities are concerned, the
results speak for themselves.

For Gun COLLECTORS

T’S a far cry, indeed, from a Tenite-
stocked shotgun of the 20th Century to

the Austrian made specimen of wheel-lock
“sporting rifle” of 1665 which we recently
inspected at the exhibit of the International
Studio Art Corporation, formerly a part of
the William Randolph Hearst collection,
and now being disposed of. Specifications
of this rifle, expressed in the modern man-
ner, are: blued, octagonal barrel; fixed leaf
rear sight for point blank shooting with
adjustable folding leaf for elevation (fancy
that—*“elevation” in 1665!) ; rifled with
eight, deep, narrow grooves; length, 44
inches; weight, 8 pounds, 5.44 ounces;
caliber, .63.

Not to know where or when one may
stumble across a really fine specimen of the
early gunsmith’s art, but to be able to
evaluate such a find, and to couple with it
all an active imagination, probably consti-
tute the primary component parts of the
fascinating hobby of amateur antique gun
collecting. Our own imagination certainly
needed no urging when, in rummaging
through the International Studio’s exhibit,
we found the pair of dueling pistols which
spat lead at each other on Saturday morn-
ing, April 28, 1826. For on that date, with
those arms, at a secluded spot above Little

N

Dueling pistols that were used on
the field of honor 113 years ago

Falls Bridge, Virginia, John Randolph and
Henry Clay respectively sought and de-
fended honor. No one was hurt, honor was
vindicated, dueling went the way of the
muzzle loader, and now, 113 years later,
this fine pair of pistols is looking for a new
owner. Meanwhile, our imagination ram-
bles on in the realm of ancient firearms
and those who used them.

We’ve considerable interesting informa-
tion on tap concerning the inauguration of
amateur collections of old firearms and if
you’re interested in learning how to begin,
where and what to look for, we’ll be only
too glad to pass it on.

EuropeaN GuUNs

AVAILABLE

O one can prophesy what new twists
the European war will have taken
by the time this appears in print, but we
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have recently been informed by Abercrom-
bie & Fitch, Francis Bannerman & Sons,
and Stoeger Arms Corporation, three of our
largest importers of foreign made sports-
men’s arms, that the importation of those
very excellent Belgian and English shotguns
and rifles has not thus far been seriously
affected. Save for the German makes,
where the situation is, rather naturally,
somewhat different, imports are expected
to continue in sufficient quantity to main-
tain the already large stocks of these fire-
arms on hand.

Although all British gun manufacturers
are reported to be busily engaged in war-
time operations, and although their person-
nel has been affected by calls to the colors,
Messrs. James Purdy & Sons, Boss & Com-
pany, E. J. Churchill, Ltd., W. W. Greener,
James Woodward & Sons, and others are
continuing to make the fine quality guns
for which they have so long been famous.
There has been no perceptible break in the
import of Belgian firearms and save for a
momentary lull at the outbreak of the war,
British imports have to date proceeded nor-
mally. Despite the disruption of German
shipping, Abercrombie & Fitch have just
reported the receipt of a shipment, via
Norway, of Greifelt triple barrel shotguns.

Pot-Shots
AT THINGS NEW

Rust InHIBITING PRODUCTS suggest use of

RIG for rifles, pistols, and shotguns to
prevent erosion, corrosion, wear from
brushes, patches, and abrasives and for pro-
tection of the delicate surface of the bore.
RIG’s use is not Ilimited to guns; it is
highly recommended for skates, fishing
tackle, and tools, and it goes hand-in-hand
with RIO, a rust inhibiting oil.

Books oF THE MoMENT include Ledyard

Sands’ “The Bird, the Gun, and the
Dog” and Bob Nichols’ “Skeet And How To
Shoot It,” reviewed on other pages of this
issue.

Pres-To OiILEr, product of the Dill Manu-

facturing Co., looks like a fountain pen,
clips into the pocket like one, has a trans-
parent oil reservoir, and applies exactly the
right amount of oil in just the spot where
you want it. Each press on the steel point
releases 1/10 of a drop of oil with no drip-
ping or smearing.

RemincToN ArRMs Co., in attractive three-

color trap and skeet catalog, presents
complete line of traps, timers, new crimp
shells, guns, targets and full dimensional
and working plans for skeet field lay-out
and traphouses.

IvEr JouNson’s latest addition to .22 target

revolver field is Model 822. Specifica-
tions, including proof-testing and sighting,
are: single action; adjustable finger rest;
blued finish; 8 shots; counter-bored cham-
bers and extractor; six-inch barrel with
non-glare rib; Patridge type sights; one-
piece walnut checkered grip; highly pol-
ished steel hammer and trigger; weight,
28 ounces; over-all length, 1034 inches.
Model 822 shoots .22 caliber long-rifle,
long, and short rim fire, is not equipped
with “Hammer the Hammer” device.
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The construction of air-navigation
timepieces is the supreme test of the
skill of the watchmaker. Intricate
and complicated, they must still be
small,sturdy, accurate,dependable.

“The most famous aviation watches, the
Lindbergh Hour-angle Watch and the
Weems Second-setting Watch, are made
by Longines exclusively.

The same meticulous craftsmanship is
inherent in every Longines watch —re-
gardless of price. You can buy a genuine

Longines for as little as $40. They are as
smartly styled as they are dependable.
See them at Longines-Wittnauer jeweler
agencies. Or write for folder.

LONGINES-WITTNAUER WATCH CO., FIFTH AVE., M. Y.
~

3 i W LINDBERGH—LONGINES
4 AVIGATION WATCH

Filled

" HEG L5 PAT.OFF.
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ELIMINATE RUIN
OF PRIZED SHOTS
WITH . THE

RADIART
FILTORETTE

The Radiart Fil-
torette is a pair of
bottles coupled with
a bakelite connector
in which is placed a
small disc of filter
paper, held in place
by a stainless steel
ring.

It gives you safety
for all your fine grain
negatives and prints,
and fresh-filtered so-
lutions whenever
needed.
including a molded plas-
tic filter neck, 2 white
glass quart filter vessels

and a supply of filter
paper dises.

$|.00

A LONG FELT NEED
IN THE DARK ROOM

RECONDITIONS

YOUR EQUIPMENT!

It takes so little time, so little effort,
costs so very little to keep your equip-
men sparkling like new!
Simply PAINT ON “WILLO-WHITE"!
Dries in less than two hours! Presto!
Trays, sink, shelves and all your equip-
ment lock like new . . .. and WILLO-
WHITE makes them

® Acid Resistant!

® Alkali Proof!

® Water Resistant!

® |mpervious to Hot Water!
WILLO-WHITE is neither a paint nor
a lacquer, but a secret formula we've
developed to work new wonders for your
dark room equipment!

Cbtainable in convenient sizes:
PINTS QUARTS GALLONS

95¢ $1.80 $6.80

MAIL ORDERS FILLED

110 WEST 32ND ST/ N.Y.

World's Largest Exclusive Camera
Supply House
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THaoSE VAcaTION
PicTURES

HE vacation months are gone but the

negatives remain, and with them your
responsibility for carefully evaluating the
merits of each and discarding those which,
from every viewpoint, are of no worth.
Among the discards will undoubtedly be
sunrises and sunsets, mountain scenes with
bald skies, certain landscapes, and so on.
Even the best of us, carried away by a
peculiar lighting or misled by a touch of
color which might have been effective in
color but not in black and white, take a
number of shots during our vacations and
at other times which bring disappointing
results when fished out of the developer
tank. Such incidents are nuggets of ex-
perience which are to be valued rather than
deplored. The next time you will be more
careful and hold your fire, or try some
other angle.

Among your most interesting negatives
will be those of people, particularly chil-
dren. Some of them, because you may
possibly have had to work fast and get your
subject on the fly or were handicapped in
some other way, may not be everything that
might be desired as to composition. How-
ever, do not give up on this account; there
is always the opportunity of taking a piece
out of the negative and projecting it at a
suitable angle. The “Rural Portrait” illus-
tration did not present any great difficulty
with this group of eight children of various
ages. The stoop was conveniently handy;

“Sunrise”

the lighting would have been better if the
faces weremore in the shade, but the squints
here and there lend an atmosphere of humor
to the picture.

Valued above others will probably be
those pictures which illustrate your vaca-
tion experiences. An entire series or group
of prints may be assembled to ‘illustrate the
experiences of living at a farmhouse in the
country. One such picture is that of “Sun-
rise” taken at 6:30 o’clock on a September
morning. In composing this picture in the
camera, it was thought best to concentrate
on the outdoor scene and include only sug-

sl L Ay
“Rural Portrait™
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gestions of the cot on the left and the
wooden bench on the right.

Inevitably, there will be sunset pictures.
Two examples that appear to have “come
out” with fair success are “Sunset” and
“Place’s Pond.” The former was shot on
the way home from a short excursion. It
seemed to deserve photographic attention
because of the arrangement and shapes of
the clouds and the interesting foreground
which, of course, had to be shaded some-
what in printing to allow the greater print-
ing exposure required for the clouds.
“Place’s Pond” was one of a series of shots
during a sunset. The quality of the water
and the delicacy of the sky made a shot
imperative.

“Barn Texture” is an example of the type

. — r——— -y

TR

“Sunset™

of shot that may interest both the pictorial-
ist and the antiquarian. This also might
be part.of a series showing different parts
of the barn, exterior as well, possibly, as the
interior. The lighting has to be watched
carefully, of course, in order that texture
may be revealed in the most eloquent way.

In printing your vacation pictures, make
a special effort to concentrate on a few
negatives each session rather than attempt
to work through the night and try, willy-
nilly, to finish up the whole batch all at
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“Barn Texture”
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“Place’s Pond”

once. If you print only a few, you will
know that your best work went into them
because you will not be tifed; if you print
many, those towards the end of a weary
evening are bound to suffer in quality.
When you are through with the nega-
tives, return them immediately to their
enclosures which should, of course, be pro-
vided when the negative strips are removed
from the drying clips and cut up for filing.
It is so easy, when many negatives are being
printed, to let them lie around after an eve-
ning’s work, to gather dust and possibly
suffer accidental nicks and scratches.
Study your vacation negatives and see
where this or that one may have been im-
proved or why this one failed and that one
is absolutely hopeless. You will learn much
from such careful study that will help you
not only during vacation next time but all
through the other seasons of the year.

CLEANING LENSES

PERIODIC cleaning of the camera lens

should be one of your regular hobby
duties. Carefully remove the lens from the
camera and brush all surfaces with a camel’s
hair brush to remove grit and dirt. Wipe
the glass with a sponge moistened in spirit.
Make sure the sponge is absolutely clean
and free of dirt. Finally, polish the surfaces
with chamois. Or breathe on the surface
of the glass and polish gently with an old,
soft, and well-washed cambric or linen
handkerchief.

EIGHTNING SPECIALIST

FOUR-FOOT lighting rod -erected on
_ the tower of New York’s Empire State
Building provides Bill Eason, General Elec-
tric engineer, with unusual picture material
of scientific value, according to a story in
The New Yorker. Mr. Eason’s exclusive job
during the thunder-shower season, May 15
to October 1, is to come down to New York,
watch for lightning and take pictures of the
bolts as they strike the Empire State. The
pictures plus the data are relayed to the
home office.
The equipment includes three high-speed
cameras in a room on the 39th floor of the
building at 500 Fifth Avenue, at Forty-
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VOIGTLANDER

BRILLIANT
V6

Unique Mirror
Camera with F4.5

lens in Prontor

Shutter

The Brilliant V6 is unique be-
cause no other camera has such
a large bright and clear view in
the finder. A glimpse at the
finder and you know whether
your subject yields the desired
picture effect.

Sport scenes requiring especially
fast “follow up” with the camera
«are greatly facilitated by the
frame sport finder in hood.

The Brilliant takes 12 pictures
2V4 x 2Y4 on standard 120 film,
has an automatic stop to prevent
over-winding and a built-in
“hold-all” compartment to carry

filters, etc.
$ 2 5.00

TRADE IN
YOUR OLD Budgzte Payments
may arranged.
CAMERA Mail orders filled.
Send for Booklet
S.B.R.

170 WEST 32ND 5T/ N. Y.

World’s Largest Exclusive Camera
Supply House
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second Street; two oscillographs for record-
ing the duration and intensity of lightning
strokes, in the Empire State tower; and a
fourth camera on the roof of a building at
Eighth Avenue and Thirty-fourth Street,
which gets the lightning “in profile.” The
latter camera is operated by remote control
from the Fifth Avenue office.

When one of his storm tipsters rings Mr.
Eason on the phone, the routine is for Mrs.
Eason to taxi from their apartment at 10
Park Avenue to get the cameras ready at
500 Fifth Avenue, while Mr. Eason hurries
to the Empire Tower to start the oscillo-
graphs, after which he taxis to the Fifth
Avenue office ready for action. Work is in
total darkness and a time clock is punched
to record the instant a picture is taken.

As he works, Mr. Eason talks into a
microphone attached to his lapel, a record
of his comments being engraved in wax,
which Mrs. Eason transcribes the next day
for the home office.

The Empire State has been struck by
lightning 92 times in the last four years,
but no one is ever hurt. Some of the strokes
have exceeded 22,000 amperes and have
lasted more than a second. It takes about
six-tenths of an ampere to light an ordinary
60-watt electric-licht bulb.

GLASs PicTURES
WitHOoUT NEGATIVES

N a recent letter, E. L. Hettinger, of
Reading, Pennsylvania, writes us about
his experiences in the making of prints by
enlargement in his special field of tech-
nical glass studies, and sends us a beautiful
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Without a negative

example of one of the prints he has made.
“The matter of making enlargements with-
out negatives,” Mr. Hettinger writes, “has
been an old stunt employed many times in
my forty-five years’ of experience. There
were times when we would take a piece of
lace, or a piece of geometric chipped glass,
and place it in the enlarger so as to make a
border for some of our negatives. Naturally,
this all occurred in the old days when
things had to be fancy so as to be attrac-
tive. Later on, this experience helped me
in my work on heat-treated glass. The main
problem was to try to get some idea about
the harmonic vibration point of glass.
“To break thousands of pieces of glass
and make negatives, and then enlarge them
was far from satisfactory. Under these cir-
cumstances, I tried the old stunt of using
the glass in the enlarger without making
a negative. I found that little if anything

DECEMBER - 1939

was lost in the print. In the illustration
(reproduced here), a steel pellet hit the
center of a piece of glass as shown by the
inner circle. There was a vibratory motion,
and then the energy dissipated from thesc
concentric rings, and showed a fracture
which again reverted back to the ring vibra-
tions.

“Without trying this experiment, you
would hardly know how much was lost in
making a negative and then enlarging it.
For this reason, I have adopted this method
of making enlargements without making
negatives. because it saves a lot of time, and
one does not lose any of the minute details
that arc required for studying the subject.”

JusT A DETAIL

HERE is a story going the rounds con-

cerning the folly of being didactic
among one’s peers. [t seems that a member
of a camera club requested a fellow member
to develop a dozen negatives for him. Pre-
sumably wishing to make sure that no mis-
take would be made in the processing, he
gave complete instructions including the
wholly unnecessary one of closing the dark-
room door before beginning operations. All
these instructions, to the very letter, were set
down in writing, and were followed without
change. However, one very important step
was omitted: there was nothing to the effect
that the white darkroom light should be
turned off before operations were begun.
The darkroom worker mischievously went
right ahead with all the other instructions,
including the removal of the film from its
covering in the ruinous light. Of course, the
films were hopeless from the start, but he

complete

outstanding makes of color cameras.

COLOR IS HERE!

Fotoshop is pleased to announce one of largest and most
stocks of COLOR CAMERAS, EQUIPMENT,
MATERIALS and SUPPLIES in the entire country. Photo
fans are invited to write in for information about the
latest developments in color photography. Up-to-date
information is now available on Lerochrome, and all other

All essential color materials and supplies are always on
hand—Curtis Neo-tone Kits, Chromatone Kits, National
Photo Kits, Devin Carbro Kits and all Devin, Eastman,
Defender and Curtis products—for prompt delivery. Mail
orders will receive careful and immediate attention.

COLOR CAMERAS

may be had on rental
basis, by the day, week

or month. graphic

Moderate rates. ance.

Cameras may be pur-
chased on deferred pay-
ment. Present photo-
equipment ac-
cepted for liberal allow-

25¢ toda

unsatisfactory.

The new 174-page Fotoshop Almanac
Catalog contains a section devoted en-
tirely to Color Cameras, methods of print-
ing, listing of color materials, plus many
more imteresting articles, and page after
page listing and describing, with hun-
dreds of illustrations, every worthwhile
piece of photographic equipment.
for your copy.
this sum towards the purchase of mer-
chandise amounting to $2.00, or more.
Return it within 15 days for refund, if

Send

We will credit view finder.

with satin chrome trim.

LEROCHROME One-Shot CAMERAS
FOR THE AMATEUR AND PROFESSIONAL

LEROCHROME DAYLIGHT SPECIAL - 8450.00
NEGATIVE SIZE: 3V, x 41/, plates, film pack, and cut film.
at Weston 12 cor faster.) LENS: 81/” color-corrected Meyer Aristo-
stigmat 4.5, mounted in compound shutter.
range finder coupled to lens.:-Coupled optical, parallax-correcting

CAMERA SIZE: 615” x 9”7 x 9”.

WEIGHT: 7Y, lbs.

cluding Densitometer for print control, one set matched plate holders,

focusing panel, carrying case, and instructions.

(Rated
Mevyer coincident-image

Black wrinkle finish
PRICE: complete, in-

.......... $450.00

The Lerochrome camera combines speed, ease
of operation and a negative size that is large
enough for real serious color photography.
Catalogue on request.
Other cameras from $180.

Dept. M-14, 18 East 42nd St., N. Y. C.
Branch at 136 West 32nd Street

FOTOSHOP, Inc.
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developed, fixed and dried them, carefully
wrapped them up with interleaving between
the negatives and handed the finished work,
very solemnly and innocently, to the owner.
The latter stood aghast at the 12 black nega-
tives but took the incident in good grace
when his written instructions, with the fatal
omission, was shown to him. Luckily, the
pictures could be taken over again without
trouble, and were. The next day the didactic
member again asked the same favor, but
this time he simply said: “Will you please
develop these for me?”

Up-LicHTING

SPECIAL effect, full of warmth and
glow, is obtained in portrait lighting
by having the subject partly illuminated
from below, as in the illustration, “Mary
Ellen.” This type of lighting is usually
called “dramatic” but when so employed it

“Mary Ellen®

ordinarily constitutes the main and only
light used. However, a softer effect is ob-
tained by having the light come from above,
back of the subject and reflected from
below by a reflecting screen so placed as to
give the effect sought. This was the pro-
cedure in the present instance.

AWARD FOR
CAMERA HEADLINER

OR the best foreign newsreel of the

year, A. T. Hull, Jr., of Pathe, says
an announcement from the makers of the
Leica, was awarded the plaque of the Na-
tional Headliners Club at a dinner held
recently in Atlantic City. The film for
which he was given the award showed the
terrible holocaust of the bombing of Canton.
Like many of the cameramen covering the
hostilities in China, Hull was never without
his Leica, and he continually used it for
making stills, many of which have appeared
in Life and other national publications.

SporTiNG KINKS

LACK lines and black spots on prints,
caused by transparent lines and holes

in the negative, are usually more difficult to
remove than spotting out light defects. One
effective way to remove both lines and spots
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Give that Southern Vacationist a KODAK 35 (f|3.5)

=—s0 she can bring home splen-
did black-and-white pictures...
gorgeous Kodachrome (full-
color) transparencies. A famous
lens, Kodak Anastigmat Special
f/3.5...anunfailingly accurate §
Kodamatic shutter with speeds
to 1/200 second . . . plus pre-
cise, long-lasting construction
make this 35 mm. miniature a

camera to count on $33-5_o

every time,

=—andwatchhimshineafterdark
=at theatres, night clubs, box-
ing matches (at home, too, un-
der Photofloods). Outdoors he’ll
bag fast action shots—a hunter
clearing the bars, a racing |
car, a swooping plane. Kodak
EKTAR f/2.0 lens; 1/500 Com-
. pur-Rapid shutter; coupled
range finder. This fine minia-
ture makes Koda-
chrome (full-color) $875—Q
transparencies, too. (with case)

... and they’ll all say—

“Just the Kodak
| wanted”

Give those Young Parents a KODAK VIGILANT SIX - |6

(fl4.5 SPECIAL)

It will give them 2 x 4}4-
inch pictures of their little
one. Superlatively fine pic-
tures, too. Lens, Kodak
Anastigmat Special f/4.5;
shutter, the new 1/400 Ko-
dak Supermatic, none
finer. Makes snapshots in-
doors after dark under
Photofloods. Features in-
clude a self timer; the
young family can take its

own picture, all
three togetl,ler. $425_0

=—s0 he can make full-color
transparencies. No extra
equipmeni—no special skill
_ necessary . . . just load this
miniature Kodak with Koda-
# chrome Film. With Kodak
i Anastigmat Special f/4.5lens;
84 shutter speeds up to 1/200
econd. Also makes crisp, |,
# brilliant black-and-white @
¥ pictures. At your dealer’s .

Eastman Kodak
Co.,Rochester,N.Y. $2250
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one of

PRIZES

VERYONE who owns a camera

has a chance of winning a val-
uable prize. Plan now to enter your
prints in this contest. You may enter
any or all of the three divisions, but
not more than two prints may be en-
tered by one contestant in any one of
the divisions.

Specific rules for this contest are pub-
lished below. Be sure to read them
before you submit prints.

RULES of the Contest

@ 1. The groups will be judged independ-
ently on the basis of pictorial appeal and
technical excellence. The decision of
the judges will be final. In case of a
tie for any prize, duplicate prizes will be
awarded to the tying contestants.

@® 2. Prints must not be smaller than
5 by 7 or larger than 11 by 14. Prints
need not be mounted, but may be at
the contestant’s option.

® 3. Photographs must be packed properly
to protect them during transportation.

@® 4. Non-winning entries will be returned
only if sufficient postage is included when
the prints are submitted.

@® 5. Each entry must have the following
data written on the back of the print or
mount: Name and address of contestant,
type of camera, and film, enlarger and
paper used.

@ 6. Contestants may submit no more
than two prints in each group, but may
enter any or all groups.

@ 7. Prints must be in black and white.
Color photographs are not eligible.

® 8. Prize-winning photographs will
become the property of Scientific
American, to be used in any manner at
the discretion of the publisher.

® 9. Scientific American reserves the
right to purchase, at regular rates, any
non-winning entry.

® 10. No entries will be considered from
professional photographers.

® 11. All entries in this contest must be
in the hands of the judges by December
1, 1939. Results will be announced in our
issue dated February 1940.

@ 12. This contest is open to all amateur
photographers who are not in the employ
of Scientific American.

This Contest Closes Dec. 1, 1939=—All Entries Must Then Be in Hands of Judges

Address All Entries to
PHOTOGRAPHY CONTEST EDITOR

SCIENTIFIC AMERICAN

24 W. 40th St., New York City

You Can Win
2d ¢

Over

$1300

in AWARDS

Fourth
Annual

SCIENTIFIC AMERICAN AMATEUR
PHOTOGRAPHY CONTEST —

Prizes for BEST PHOTOGRAPHS in EACH
DIVISION follow:

First Prize Third Prize

One $250 One FEDERAL
“lifetime” No. 636 Variable
LONGINES Watch®  Projection Printer

(List price $29.50)

Second Prize Fourth Prize

One $125 One FEDERAL

LONGINES
Wtk e

Five Honorable Mention Awards, each consisting
of a one-year subscription to Scientific American

Remember that these prizes are to be given in each
division—or a total of six watches and six enlargers
plus 15 subscriptions to Scientific Amwerican, totaling
$1,327.35 in value.

* First Prize watches are standard men’s pocket models.
Second Prize winners may choose pocket style or gentle-
man’s or lady’s wrist watch.

Submit Pictures in ANY or
ALL Three Divisions:

Division 1. Human—including portraits and other
camera studies of people.

Division 2. Landscapes—including all scenic views,
close-ups of parts of landscapes, seascapes, and so on.

Division 3. Action—including all types of photography
in which action is the predominating feature.

In each division there will be prizes of two Longines
watches—‘“The World’s Most Honored Watch’’—and
two Federal Enlargers, as well as five Honorable Mention
Awards.

THE JUDGES:

McClelland Barclay, artist
Ivan Dmitri, artist and photographer
Robert Yarnall Richie, commercial photographer
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is through the use of ink eradicator. This
should be applied a little at a time, remov-
ing the line bit by bit. The black defect
cannot be taken out all at once. For remov-
ing small black spots, another method is to
use a small spotting brush molded to a fine
point and tipped with white spotting color.
The effect should be judged only after the
color has been allowed to penetrate the
paper at the treated point. If the result is
too light, add a little gray after the first
application has dried.

BaTHING BEACH
IpEA

HIS suggestion is probably a little late
for this year, unless you are on your
way south, but it will keep until next time.
“Stormy Weather Ahead,” a low angle shot
suggested by the darkening clouds, is a

“Stormy Weather Ahead”

subject that depends for its effect on the
clouds, the nature of the lighting, and an
exposure favoring the clouds. In this in-
stance, the clouds covered the sun and an
exposure made which was inadequate for
the foreground figure, suitably rendered
here in practically a silhouette. The shot
was made as the subject swung slightly
backward from the hips and looked up
toward the approaching clouds.

Last CaLL

HERE is still time to enter the Fourth
Annual Scientific American Photog-
raphy Contest—but hurry, hurry, hurry:
Entries must be in the hands of the judges
by December 1. Doll up your best prints
so that they look their finest, for one of
them may bring you a valuable prize.
Full details of the contest appear on
this page. Be sure to read the rules care-
fully so that your prints will be eligible.

Narrow ForMmAaTs

PRINT does not necessarily have to
fall within the category of the regula-
tion 5 by 7, 8 by 10 or any of the standard
paper sizes. If the particular picture you
have in hand looks better in a format which
is narrower with relation to its length than
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MNEGATIVES
from 35mm.
to 5x7 in.

WITH BASE
BOARD OR
WALL
BRACKETS

MADE
IN U.S.A.

o
AN
7 p PATENTS
/ % PENDING
Designed and built by experts. Provided with every
essential adjustment for ease and accuracy in opera-
tion. Available with or without condenser system.
Double adjustable bellows. Perfect mechanical design
throughout—with many new, revolutionary features,
The ideal enlarger for perfect projection prints. Write
for literature.

BURKE & JAMES, Inc.

217 W. MADISON ST, ® CHICAGO, ILLINOIS

EQUIPPED

BElp
W ~" "% Visit Kiein & Goodmen and
. * salect from a comprehensive
&4' line of
!

CAMERAS & ACCESSORIES

Write for booklet X2 de-
scribing ovr convenient
financing plan.

KLEIN & GOODMAN

18 5. 10th Street, Philddtlph‘l::, Pa.

“Make Money
With
Your Camera”

Photo-Markets

This 144-page book
tells what to “shoot,”
how and where. Gives
directions for submit-
ting photographs to
magazines. Lists hun-
dreds of markets for
photographs, together
with the types most
suitable for each.

Eighth Edition
Revised—U p-T o-Date

50 Cents, Postpaid

SCIENTIFIC AMERICAN
24 West 40th Street New York City
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the usual ratio, by all means go ahead and
prnt it that way. In the subject illustrating
this piece there seemed nothing to do but
treat it as you see it reproduced. The grand
display of clouds is the principal attrac-
tion and their majesty is greatly emphasized
by comparison of the towering masses with

“Majesty”

the small boats on the water below. The
negative image had to be considerably
“trimmed,” but the effect and composition
were greatly improved as a result.

IDENTIFYING PAPER
EmuLsioN SipE

OME workers find difficulty while in the
darkroom in telling the paper emulsion
side from the uncoated side. This is particu-
larly difficult with smooth paper. There are
three general ways of telling the coated from
the uncoated side. First, there is the familiar
one of biting a corner of the paper. The side
that sticks to the teeth is the emulsion side.
The other telltale signs are that the emul-
sion side looks more shiny than the other
and also that it has a tendency to curve in-
ward, concave fashion.

WHAT’S NEW

InPhotographicEquipment

If you are interested in any of the items

described below, and cannot find them in
our advertising columns or at your photo-
graphic dealer, we shall be gladyto tell you
where you can get them. Please accompany
your request by a stamped envelope.

PrinceToN Easer ($12.75) : Constant-cen-

ter type enlarging easel. Masks consist
of four strips of heavy-gage formed steel,
1% inches wide, holding paper firmly and
making for clean border line. Each pair
of masks operated by single control button.
Moving control -button simultaneously
moves both border strips towards or away
from each other. Baseboard of easel pro-
vided with set grooves for 4 by 5, 5 by 7,
8 by 10, and 11 by 14-inch paper. Guides
always ready for use without adjustment,
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Take along a palm-size Filmo Movie
Camera. It makes superb movies for less
than the cost of snapshots! Just press a but-
ton, and what you see, you get . . . in color or
black-and-white, indoors and out. Because
Filmo is a basic camera, it never places a
limit on your ability to get the picture. To
the basic Filmo can be added special-pur-
pose lenses and accessories for every pic-
torial effect! Made by the makers of Holly-
wood’s professional equipment. Filmo 8
costs only $49.50, terms.

GET FREE MOVIE BOOKLET!

1 BELL & HOWELL COMPANY
1 1838 Larchmont Ave.

1 Clicago, IlL

I Send at once new, free, 16-page movie bookle:,

SA 12-39

PRECISION-MADE BY

BELL & HOWELL

Splendid opportunities. Prepare in
spare time. Easy plan. No previous
experience needed, common  school
education  sufficient. Send for free
booklet, *‘Opportunities in Photogra.
phy”, " particulars and _requirements.
American School_of Photography

ept. 2;
3601 Michigan Ave. Chicago, lil.

FAMOUS

PHOTO
is.00e MOUNTS

For exhibitors, advanced ama-
teurs, photofinishers, profes-
sionals, and snapshot mounting.
Sizes and styles to fit any print.
If dealer cannot supply you,
send $1.00 for postpaid assort-
ment, or write for free Circular
SA 12,

THE GROSS PHOTO SUPPLY CO.

1501 W. Bancroft Street, Toledo, Ohio

Order Through Your Local Dealer
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sensational NEW
SVNCHRONIZER

45

g A\

ey (ELie

An entirely new synchronizer perfected by en-
gineers who are pioneers in synchronization. If
you have ever used other types of synchronizers,
you will marvel at its simplicity and ease of
operation. It is the most practical synchronizer

ever designed. Its many new features revolu-
tionize flash photography.

Synchronizer

» Fits YOUR camera.
p» NEW! Trips shutter gently.
» Attaches, detaches, and operates like a cable
release.
If you have used other types of synchron- » NEW! No cocking. No winding.
izers you will marvel at the simplicity of > Nothing to get out of order.
the Goodspeed. » NEW! Ligéltest and smallest synchronizer ever
- - made.
» Synchronizes at all speeds with between-the-
lens shutters and most focal plane shutters.
» NEW! No testing necessary. If it trips shutter

it’s synchronized.

Reflector

» NEW! Six-inch parabolic reflector unit contains
X batteries (total g volts).
=SB o - > Uses standard batteries, obtainable every-
Synchronizer is less than half the size of a where.
cigarette. I’Veigb.\‘ less than Y oz. » NEW! 1Bulbb el_Lector. A flick of ejector discards
- - hot bulb.
r ¥ > Extra standard outlet for multiple or side
lighting.
p» NEW! Sliding bulb socket centers different size

bulbs.  Bulb snaps in quickly, securely.

Carrying Cuse

p» NEW! Soft leather, zipper opening. Holds com-
plete unit,

Price (synchronizer, reflector, batteries and

CAIrying CASE) .......ceceeencncnnnnnnnin $13'50

A Christmas gift that will thrill every camera fan.

Leading dealers are now featuring the GOODSPEED.
Ask to see it. Write us for literature and description
of its many new unusual features.

Goodspeed /o2 flai/t

GOODSPEED, INC., (DEPT. T) 220 FIFTH AVENUE, NEW YORK

Entire unit fits snugly in this handsome
leather carrying case. So compact you can
slip it in your overcoat pocket.
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but are flush with top of base so that smaller
guides do not affect use of larger paper
sizes. Surface of baseboard finished in
special silver lacquer which provides a
focusing surface not easily affected by dust
and grime. Frame of heavy metal, designed
to provide adequate strength and rigidity
in order to insure perfectly square borders
and firm paper grip.

ARcus Jic-A-MAT ($6.75) : Resembles ordi-

nary 8 by 10 enlarging easel; top covered
by 13 separate and differently shaped mats
made of red Bakelite which can be arranged
to form almost unlimited montage combina-
tions. Each mat has its number and indica-
tor, so there can be no mistake as to paper
areas exposed and those that are still to be
exposed.

AcFA TEXTURE Screens ($2.50 each; set

of four screens with Agfa Border Mask,
$10) : Available in four types: three fabric
textures identified by names Satin, Oxford,
and Homespun; fourth, irregular pattern
named Ripple. Screens measure 8 by 10
inches; can be used for both contact and
projection printing, being placed in imme-
diate contact with photographic paper dur-
ing exposure. Special precautions in manu-
facture are claimed to permit use of same
contrast grade of photographic paper that
is employed when prints are made without
texture screen. Agfa Border Mask ($3) is
11 by 14-inch negative designed for use
with Texture Screens. Mask provides 7%
by 9% inch field with etching-edge border.

F-R RoiL-FiLm  Devevoring  QuTrIT

($2.95) : Contains essentials for fine
grain developing, including new F-R “Spe-
cial” adjustable developing tank (adjust-
able to roll films of all popular sizes) ; fine
grain developer, X-33; concentrated fixing-
hardening solution, Fixol; two spring film
clips for hanging film to dry; complete in-
struction book containing darkroom infor-
mation.

Kopak MoniTors Six-16 axp  Six-20

($30.00 to $48.50) : Features: automatic
film-wind control and body shutter release
which retracts automatically when camera
is closed; aluminum alloy bodies and
backs; new system of bed braces which
provide 10-point support to maintain lens
and shutter rigidly in accurate position;
mechanism to prevent double exposures;
eye-level and waist-level finders; monitor
turret with automatic exposure counter,
field depth scale, range finder clip, and
single push button to control both opening
and closing; two tripod sockets, as well as
folding supports for leveling camera on

table.

MasTERCRAFT; GRANT, SR.; ARNoLD EN-

LARGERS: Three additions to Sun Ray
enlarger line ranging from $16.50 to $75.
Mastercraft: takes negatives from Robot
size to 2% by 3% inches; geared trolley
focusing unit. Enlarger only, $32.50; with
3%-inch f/6.3 Ilex lens, iris diaphragm,
$37.50; with 3V%-inch f/4.5 Wollensak lens,
iris diaphragm, $42.50. Grant Sr. Enlarger
and Projector: Wollensak 3-inch /4.5 lens;;
two condensers, precision focusing on
geared trolley unit; revolving head for
horizontal or vertical negatives; geared
post; built-in red light filter, for use on
A.C. or D.C. Enlarger only, $42.50; with
3-inch f/4.5 Wollensak lens, $52.50. Arnold
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Amateur Photographers
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New Ways IN PHoToGrAPHY, by
Jacob Deschin. Eminently practical
from every point of view, this new
book contains nothing of theory and
nothing that the advanced amateur
photographer will not find valuable
in one way or another. It covers the
whole range of amateur photography,
discussing such things as trick pho-
tography, photomurals, retouching,
infra-red, and a number of other sub-
divisions that will not be found else-
where in as clear and concise a man-
ner. $2.85.

So You WanNT to TAKE BETTER PIC-
TURES, by A. P. Peck. A4 friendly, face-
to-face chat with the camera owner
who has his developing and printing
done at the photo shops, yet wants to
know enough about his cameraand its
uses to enable him intelligently to
utilize it to best advantage. Over 200
pages, dozens of illustrations. $2.10.

Un1versaL PHOTO ALMANACAND MAR-
KET GuipE. How, when and what to
photograph in order to make money
with your camera; where to sell dif-
ferent types of prints. $1.00.

AmaTeur FiLm MakiING, by George H.
Sewell, AR.P.S. Useful to the begin-
ner as well as the expert movie maker.
Tells about films, cameras, exposure,
film editing, story telling with the
camera, and so on. Illustrated. $1.60.

CHAMPLIN ON FINE GrAIN, by Harry
Champlin. A complete hand-book on
the entire subject of fine grain, in-
cluding formulas and how to com-
pound and use them. $1.85.

PuorocraPHIC HINTS AND GADGETS,
by Fraprie and Jordan. How to make
all kinds of photographic accessories;
from film clips to cameras to light-
ing equipment, and so on; 250 articles
and nearly 500 illustrations. $3.60.

PortraIT PHOTOGRAPHY, by H. Wil-
liams. Fundamental principles of
composition and lighting, paving the
way to satisfactory results in this
garticular branch of photography.
4.35.

PuaorocrapPHIC ENLARGING, by Frank-
lin I. Jordan, F. R. P. S. One of the
most interesting and authentic books
on enlarging. Its 224 pages cover
every phase of the subject and 75
illustrations, many of them salon-
winners, show the value of correct
technique. $3.60.

Prices QuoTep INCLUDE PosTAGE

We Can Supply Any Photographic
ook in Print
SCIENTIFIC AMERICAN

24 West 40th Street New York City

BOOKS BOOKS

SCIENTIFIC AMERICAN

Model A, goes to four feet in height; has
interchangeable lenses; two 4%-inch re-
movable condensers; No. 211 opal enlarg-
ing bulb; extra heavy extension geared
poles; special trolley focusing mount;
geared sliding compartment for copying,
loading, and so on; red filter; through draft
ventilation; extra heavy baseboard 20 by 26
inches, completely balanced. Enlarger only,
$65; with 3%-inch f/4.5 Wollensak lens,
iris diaphragm, $75.

Univex ZenitH CAMERA ($15 with built-in

Photoflash synchronizer; $12.50 without
synchronizer) : Made of cast light weight
alloy; case leatherette covered, full chrom-
ium plated. New type high-speed shutter
with speeds of 1/200, 1/100, 1/50, and
1/25 plus Time and Bulb. Iris diaphragm
openings /4.5 to f/16; new formula f/4.5
lens. Lens and shutter mounted in large
barrel and focusing done by large diameter
ring.

AcFALITE ($25.) : Lighting device featuring
pantograph mechanism, permitting setup
and adjustment at moment’s notice. Panto-

. graph anchored to

e | base of steel carrying
"";T t case and provides ex-

‘ = ':_,,3.—3 - tensible support for
b # light sockets and re-
R flectors,  permitting

= light placement at any
position up to 94 inches above floor level.
Built-in counterpoise spring mechanism
fixes pantograph at selected position with-
out fastening. Equipped with two sockets
mounted independently on sliding bars at
top of pantograph mechanism to permit
horizontal adjustment of spacing of two
lights. Distance between centers of lamps
variable from 11 to 36 inches. Device takes
No. 2 flood lamps and is furnished with
two adapters to use No. 1 lamps as well.
Reflectors of special design to promote even
distribution of light. Features include caster
supports fitting base of unit, approved Un-
derwriters cord with separate outlet plugs,
and diffusion screen. Unit supplied in brown
crackle finish with pantograph and caster
frames in nickel finish.

PaoTo ART NEGATIVE BRUSH: Designed for

eliminating dust and other alien mate-
rial from negatives. Can also be used for
brushing photographic lenses. Soft, flexible
hair used safeguards negative or lens from
scratching. Brush sufficiently wide for use
on films and negatives of every type. Handle
consists of flexible leather, perforated for
convenience in hanging.

Arcus VEsTPOCKET ExPOSURE METER (25

cents complete with leather case) : Cellu-
loid wedge type meter; flat and small.
Rotating wedge disk indicates brightness of
subject, while sliding rule indicates cor-
rect shutter speed and lens aperture to use.
Film speeds in Weston.

Bee Bee FiLerte ($1.00): Container for

filing, classifying, and indexing negatives.
Provided with ruled numerical index, allow-
ing ample room for descriptive data. Con-
tains 100 transparent glassine envelopes.
Boxed in hinged container.

LAFAYETTE COMBINATION SUN SHADE AND
FiLter Mount: Made of duralumin;
outside polished natural duralumin fin-
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Bags Rargaingram

Vol. 29 179 West Madison Street, Chicago, 111., No. 11

Bass says:

““With Bass at the South Pole” is stretching
the truth a bit . . . but Bass CAN truth-
fully say that the present and latest Byrd
Antarctic Expedition carries thirteen (13)
cameras from the house of Bass . . .
Science’s testimonial to the integrity of this
sterling institution. If that isn’t modesty
my name isn’t

Today’s quotation is
tomorrow’s headache
but we dare you to write us

about your wants in

President.

-

Leica and Contax

cameras and telephoto equipment and extra
lens. Rumor has it that they may be as scarce
as hen’s teeth . . . we don’t know about that

. but we do know that FOR THE TIME
BEING we still have the largaest stock in the
good old U.S.A. Better write right now.

Used Still Cameras

Night Exakta B, fitted with 8cm. Primoplan F:1.9

lens, Eveready Cas€..........cooueeuunnnnn $135.00
214 x 314 Recomar 18, Kodak F:4.5 lens, Compur
shutt‘-r case, film adapter like new...... $37.50
3A Kodak R. R. lens, Automatic shutter.
EaCh i e e e $4.75

3A Special Kodak, range finder model, fitted with
F:6.3 Anastigmat, Kodamatic or Optimo shut%eg‘s’
Write for Bass Bargaingrams- Mention 'gir'e'felence
—Cine—Still Cameras—or lenses.

Ready! Still Camera Bargaingram # 242 — 80
pages crammed with good things. It’s free! Cine
Bargaingram # 240 — 66 pages, on request.

CAMERA CO. Dept.
179 W.MADISON ST. AD
CHICAGO.ILL.

Everything in the darkroom revolves around a . .

LEITZ ENLARGER

Leitz Enlargers are as carefully made as the
I.eica Camera. Ask for them at your dealer, or
write for FREE catalogs, Dept. SA-12.

E. LEITZ, INC., 730 5th AVE., NEW YORK CITY

MODEL No. 120

For all negatives up to 274"
x 314" (equivalent sections
larger negatives.) Calibrated
Easel. 16” x 18” baseboard
with hinged type border-
maker and attach'ed. Com-
plete with F.6.3 Anastigmat
Lens.

$17.95

MODEL No. 230

Entirely
made

in the

U. s, A,

(as illustrated)
For negatives from miniature up to 214" x

314”. Micro lever focussing regulation.
New type negative carrier with both glass
and metal dust proof plates. Complete
with highly corrected and tested
F.6.3 Anastigmat L'ens and iris $34_so
diaphragm
Model No. 245

Same as above, complete with highly cor-

rected and tested F.4.5 Anastig- $39. so

mat Lens and iris diaphragm.
Prices slightly higher on West Coast
SEE FEDERAL ENLARGERS AT
YOUR DEALER

Descriptive Literature on Request

FEDERAL STAMPING & ENGINEERING CORP.

SA-25 Lafayette St., Brooklyn, N. Y.
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ish, but all inside surfaces are spray coated @))» %

with black composition to eliminate reflec- .
tion. Serves both as shade and mount for %

standard filters. Shade consists of clamp-
ing ring which attaches to camera lens
barrel. Into this is screwed hood which
also serves to clamp filter in position. Re-
cessed seat for filter in clamping ring felt-
lined to prevent scratching. Shades avail-
able to fit all lens sizes up to 42mm diameter.

%

Aay
a0,

USED
CAMERAS
"10-DAY MONEY-BACK
Guarantee

Argus C 2 Coupled Range Finder .........
Univex Mercury F3.5 lens ........

PuotrIx “22” ENLARGER ($69.50, without

lens) : Features: Cool-working, six-volt
illumination operating from house current
on built-in transformer; pivoted lamphouse
that tilts to correct distortion, turns hori-
zontally for projection of all negatives ; dust-

.IQIIM()
B.IQIIIB’:)
B8 IS)
SEUIS1AG ]
JRIQE U

Kodak Model 35 F3.51lens ........... - i . el =) o o e
Kodak Model 35 F8.5lens . oo oo’ le§s, scratchless, a.ll metal negative holders; 2E % =g s &3
Robot model 1 Tessar 28 .........- micrometer focusing lens-mount; counter- B TET e
ontax mode. slo Sonnar 1.5 .......... . = - QO
SS Dolly Tessar 2.8 Coupled Rangeé Finder 52.50 balanced head moves with one-hand opera- g EEES E :,U .\7; - ;:
Primarflex 214 x 214 Reflex F2.8 Trioplan 84.50 H . 31423 H n g T - y
Zeiss 6 x 9 Maxlmar F4 5Tessar «......... 6. tion; }:.)ullt in spring hOIds lamphouse. at o=y g c.."d E o j 5 g =
2%4 x 3%, Speed Graphic Tessar 4.5 ...... 87.50 any height; true double-condenser optical e g Eg T =%
EXPOSURE METERS d adiustable lich . ESg o6 EEB o8
wesgon Umversai Moge% 650 ...iiiiiinnns 9.95 system and adjustable light source; two w ° g" - R o = ;
eston Universal Model 617 . . 6.95 1 1 1 1 1 - B <l M . g
Miniohotvaooget Model 617 ............. g0 dlﬂu51qn .dlslfs 1ncluded‘ for special eij]‘ects & 3Bz 2% g o8
NEW CAMERA SPECIALS and elimination of grain from negatives; | 3 z2gBez™o o & : o
i . o) I o]
Z}jé%?ngu’é %ﬁl"“;’f..z.’f .e.‘fs.'.".“..zf’.s.c.’.‘.efff'f 350 takes negatives from 35mm to 2% by 234 SEEEEEECIE
Thaggee Parxola 15 V.P. Tessar 3.5 Compur 29.50 i . 1,3 o e R e = =3
Ihaggee Parxola 12 V.P. F2 Xenon Compur inches; uses lenses 2, 3, or 3%-inch focal < 5 3 6 | R o ™3 e
RADIA +ueuventininnsieeiienainanns . 39.50 length. - AN -
LENSES =o 3w 283 o
e et spfsF BEEES
eica Hektor mm .50 . D < 7 -
Leica Elmar 90 mm. F4.5 52.50 Arcus MODEL C3 Camera ($30.00) : Syn- g _g B“% N EU: o BEFS
Leica Hektor 73 mm. F1.9 79.50 chronized Photoflash Argus model. Com- CEE Dy B e
MOTION PICTURE EQUIPME . ; B B S
Kodak Model K 16 mm. F1.9 ...... .. 49.50 plete with battery handle and reflector. B © B g 7eR=IS g
.. . 1403 . . 0o ==
g‘e’?s&gga‘ia?%%ésﬁﬁ?.?? ...... "1§§'§§ Built-in timer synchronizes flash and shut- = : %‘% e i‘g z.
olex mm. o eyer lens, case . .. . 1 1t-1 e eh = _ 3
Bell and Howell 122A 8 mm. projector .... 79.50 ter speeds. As in C2 model, built-in ?OUP_led e g - S = = = e g st 2
range finder focuses from 3 feet to infinity. THe_. %¢ = =% e
Faunowa 702 Facrneoa Model C3 equipped with /3.5 Cintar trip- - ERa 25 g
: . — = =
CAMERA let Anastigmat lens, shutter speeds 1/5 to g°gegEzisas
EXCHANGE 1/300 th d 8BS T8 3 8,
INC the second. mg:g:ﬁ Gdc,—H;
126 WEST 32w0ST, NEW YORK CITY R ZEEE je 2 F
T Saton E Mouns: 2e8Sh=2aEdg
EXTURITE SALON ExHIBITION OUNTS: SEE2EEEETTBS

Made of 16-ply standard thickness white
pulp board. Obtainable in either white or
cream color with or without fine black line

YOU CN STILL BUYY THIS CREAT REFLE

‘X N [I0X MAN “I18 0% "M\ T2 NVOIIMAKY JLJIINFADG WOIf I9pI(

Automatic double exposure prevention and

A ing when replacements should be made.
visual exposure counter.

With matched twin 75 mm. Meyer Gorlitz

«SHUYNIIId YALLAG °YBL 01 1uBp nox o,

8o 0 o o =
2 FEEEEREEC
. . . [SIy =) -
atf o_ 2wt Not For Long 7 around opening; either horizontal or ver- - - ERGE 2
N for £ong. ical for 8 by 10 or 11 by 14 inch vri 2 wne 3 c 23 . E @
tical tor y or y inch prints. =l 258 = ré é =
- =] = a Ny
, EFRSE_FRILE
Focusine SpotLIGHT: For use with Deluxe R .
- o B 3.8 = !
The Sensational C Speedgun for 3% by 4% and 4 by 5 o 3 FEes, Eos
TWIN LENS Speed Graphic cameras and for Deluxe C L3 & e Er 8EE 5
.. =) = g & B
AUTOFLEX Jr. Speedgur} for 2%. by 3% Mmlature T 2 S EES 2 a; o
Speed Graphic. Spotlight plugs into these 5.2 .6_‘}% g = o g
REFLEX speedguns, drawing current from speedgun ® 5 E e &g 8 <
. . batteries. Light supplied is useful for night A=838853¢gE™zg
(Picture Size 21/ x 2V/4 g PP g = -
—12 on 120 film) 4 flash photography where outside illumina- 25 ’g 5B é“f.é 2 =
tion is insufficient to permit normal use of 5 w £2% 2% ofF 5
. . . =, 5 - 7]
Self-erecting focusing hood with magnifier; either range finder or ground-glass viewing ag =g % == ',:_f s 9?
full size ground glass image; direct sighting screen. Also serves as test lamp, visually s Bg 278 Y
eye level finder. Convenient knurled focusing | . 2. o3 ° T LR
ring; focus guide; distance scale in feet. showing strength of batteries and indicat- ~ ~EE 2 SR
=T CHN= =
ge EB2bmpg@R 3 |
g = S & -3 &
43 EREpEEFes
E2 EoeZEBERLE
=3 BHhL®T . 572
SE & E g < g 2,
! Iy
S8 wmEEESggcs
S B8 8assd

aferoar a1 azznd 1Byl suonsan()

Trioplan F2.9, Compur Shutter, 1 tog Di. CAMERA SHOULDER BRACE ($2.75):
1/250th sec., T B. &Delayed ...... 59 Enables photographer to hold camera
— steady during time exposure. Fits all stand-

FLEXETTE . Nm REFLEX ard cameras. Screws into tripod hole.

75 mm. Meyer GDI"I(Z matched twin F4.5. Length of brace may be varied by tele-

PRONTOR 11 Shutter, 1 to 1/150th 534_50

sec. T. B. & Delayed action scopic adjustment. Ball joint, which may

be locked, provides adjustment to any posi- b=
Trade in Your 0ld Camera tion. End resting on operator’s shoulder - g
Top dollar allowance against equipped with rubber ball that can be re- = e & -
new or used equipment moved to provide easy attachment of brace PN Om a é ; S
. o to table tripod for interior exposures. = 8 E 8, ] - E § o
ABE COHEN'S EXCHANGE JREE=ist i3 SE2EF il m
5k = »
142 FULTON STREET - NEW YORK N Y. GoopsPEED SYNCHRONIZER ($13.50 includ- = 1 g 5: - ?— g ‘EFJ “
NEW 1940 CATALOG FREE ing case) : Synchronizes with all between- E Q e = CI% e z § @)
84 pages. Over 2,000 items, 300 pictures, the-lens shutters and most focal plane shut- PiT 4 B g © CIA
Latest Models and Prices. Also many Used . . . . R < s &
Bargains. Mail this coupon NOW! ters. Batteries contained in reflector unit. < )
Small synchronizer unit (less than half B
Name .eceececcocccccoccoscoscscocceccncsns @

size of a cigarette) attaches to camera like
a cable release. Sliding socket to center
all bulbs: bulb ejector.

AddresS eesseescsscsscecscscsssscsscsscsesl

;
;
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CAMERA ANGLES ROUND TABLE

JACOB DESCHIN, conductor of our “Camera Angles” department, will
answer in these columns questions of general interest to amateur photog-
raphers. If an answer is desired by mail, enclose a stamped, addressed
envelope. Queries should be specific, but Mr. Deschin cannot undertake
to draw comparisons between manufactured products nor to advise on
the purchase of equipment or materials.—The Editor.

Q. I have had some trouble with
light leaking through the bellows of
the camera. What is the proper me-
thod of testing for light leaks?—
W.J.N.

A. One way is to remove the back of the
camera, pull a light-proof cloth over the
head and the camera and insert into the
bellows a small 4-volt lamp in a holder
connected to a pocket lamp battery. Ex-
amine the bellows folds, joints and corners.
If and when the source of the light leak is
discovered, repairs may be made by filling
the holes with rubber solution thickened
with lamp black powder, or the break or
breaks may be covered with small pieces of
black court plaster.

Q. How can I obtain the letters
A. R.P. S. after my name?—B. W.

A. These letters stand for Associate of
- the Royal Photographic Society (of Great
Britain) and are accorded to members of
the Society who have achieved distinction
in some field of photography. Membership
is open to all photographic workers in all
parts of the world. The first step towards
the acquisition of the coveted letters is to
fill out a regulation form and send it to
the Secretary of the Society in London,
accompanied with evidences of one’s work.
Periodically each year these applications
are voted upon and if you are turned down
once, you can apply again at a later time,
with better evidences of your work.

Q. Where and how is distilled water
obtainable?—M. J. R.

A. Distilled water may be purchased at
the five-and-ten-cent store or at the drug
store. Water free of the foreign matter con-
tained in water obtained from taps may be
had by catching rain water in a non-metallic
containet, such as an enameled pail or crock.

Q. I wish to take stereoscopic color
transparencies with a 35mm camera.
Tam acquainted with the Leica equip-
ment for this purpose, but can you
tell mne of any other equipment for
taking and viewing these pictures?—
D.E.D.

A. You probably are aware that stereo
pictures can be taken with any camera
simply by using a still subject and shifting
the position of the camera between the two
exposures a distance of about 2% inches,
approximately the distance between the

two eyes of a human being. As for viewing
the resulting stereos, any regular stereo
viewer accommodating this size transpar-
ency will be suitable. An article on stereo
photography appeared in our Camera
Angles department in the November 1938
issue.

Q. I have had very little experience
in photography and cannot spend
much, but I will soon need an appar-
atus for use in plant-breeding work.
€an you advise what type I must get
for clear snapshots of plants and also
photomicrographs of plant cells and
the like?—A. L.

A. The least expensive outfits for your
purposes are the Argus and the Mercury,
for'both of which cameras special apparatus
is available in these fields. The service
departments of both these organizations
will be glad to send you helpful data and
suggestions.

Q. What do you think of taking two
exposures on a single film without
covering half of the lens? Will the
pictures be sharp and worth enlarg-
ing?—L. D.

A. This is altogether possible and is, in
fact, an arrangement in regular use on view-
type cameras. A ground glass focusing-type
camera is required and the proper negative
masks must be provided so that one half of
the film is covered while the other half is
being exposed, and vice versa. If the focus-
ing is accurately done there is no reason
why both pictures on the same film should
not be as sharp as one picture made on the
whole film.

Q. Can you tell me where I can get
a list of picture agencies?—]. C.

A. Editor & Publisher, the newspaper-
man’s organ, has a complete list of syndi-
cates that buy photographs. The list was
reprinted some time ago in an issue of
Camera Magazine, Philadelphia, Pennsyl-
vania.

Q. Is it possible and practical to
make sensitized paper for use in
making photostatic copies of printed
matter?—L. E. W.

A. Most hand sensitized papers do not
have sufficient contrast for photostatic work.
Rather, we would suggest the use of some
such paper as Novaflex or Outline Special.
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Speed-O-Matic Synchronizer

NN

LLilg

Simple to attach. Entirely mechani-
cal. Quickly, easily set for any

shutter that will take a cable 8

release. AT DEALERS

SPEED + ACCURACY

By Mechanical Means

Here’s a flash synchronizer that
trips any between-lens shutter at
precisely peak of flash by direct
mechanical means. As accurate
on 1/500-second as on 1/50-
second exposures! Powerful, yet
harmless to shutters. Easy to use
as a cable release. Has polished,
6-inch, “long-shot” reflector, ad-
justable to center any flashbulb.
By a'l means, see it at your
dealer’s.
SEND FOR FREE INSTRUCTIVE FOLDER

James H. Smith & Sons Corp.

127 Colfax St. Griffith, Indiana

Get this
CAMERA
CATALOG

FREE!

SPEGIA ...Big new edition. Has everything
in photography. Complete line of nationally
advertised cameras--all types. Pages of nation-
ally advertised equipment and supplies. Every
item a value-buy! Save money with this FREE
n photo guide. Send for your copy at once.

h LAFAYETTE CAMERA DIVISION
NHadio Wire Television lnc.

gﬁ Dept. 23M9-100 Sixth Av., New York, N. Y'J
S LW Sl S [ ¥ W el LR A L L
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Our Book CoRrNER

THE Book Department of Sci-

entificAmericanis 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 avail-

able books on any subject. You
are invited to use this service
freely. Tell our Book Depart-
ment what kind of books you want
and you will be furnished with a list of
available titles, 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.

SCIENCE TODAY AND TOMORROW
By Waldemar Kaempffert

OVERING most of the especially inter-

esting things in the gamut of the
scientific and industrial world, Kaempffert,
who never has learned how to be dull,
entertains and painlessly informs the reader
as he goes. The sun; exploding stars ; birth
and death of the moon; life in the solar
system; rocketing through space; explorers
of the atmosphere; mystery of the atom;
after coal, what?; the chemical revolution;
can the laboratory create life?; evoluticn
since Darwin; Carrel ; man and his world;
artificial lightning; speed; steamships;
democracy and the machine—these are the
headings under each of which the author,
an outstanding interpreter of science,
chooses to spill a myriad of significant
scientific sidelights. Eminently fine read-
ing for the man who doesn’t want to study,
yet wants to know what’s going on around
him. (275 pages, 5 by 8 inches, unillus-
trated.) —$2.60 postpaid.—A4. G. I.

STANDARD CHEMICAL AND
TECHNICAL DICTIONARY

By H. Bennett

N the preparation of this dictionary, a
definite attempt has apparently been
made to produce a book which will be useful
not only to chemists but also to those whose
contacts with the profession are much more
casual. In it will be found an explanation
of the system behind the naming of organic
chemicals, prefix names of organic radicals,
and a list giving the proper pronunciation
of chemical names. More than 25,000 defini-
tions of pure chemicals, industrial products,
and trade names are included, as well as
many new chemical, physical, mathematical,
engineering, and technical words and ex-
pressions. Completely cross indexed.— (638
pages, 6 by 9 inches.) —$10.10 postpaid.—
L. B. P.

THE BIRD, THE GUN, AND THE DOG
By Ledyard Sands

OTH masters and neophytes in the art

of American game bird shooting will
find this treatise on woodland and prairie
grouse, quail, pheasant, turkey, woodcock,
snipe, rail, and waterfowl a veritable en-
cyclopedia of nimrodic information. Actual-
ly twelve books in one, the author’s single
volume covers every kind of American game

bird from the smallest upland species to
sea ducks and geese through the unique
method of devoting in turn a division of
each chapter to natural history of the bird,
the satisfactory types of firearms for that
particular genus, and the most adaptable
dog for that form of hunting. Reproduc-
tions in color and duotone of six original
paintings by Courtenay Brandreth, together
with 18 other full page illustrations, in-
crease enjoyment of the book. A free,
informal, narrative style presents the
ornithological data, the technical advice
on guns and various breeds of hunting
dogs in a pleasing manner, all enlivened
by episodes from the author’s wide exper-
ience. Major Charles S. Askins, eminent
firearms authority, wrote the foreword.
(Complete index, glossary and bibliography,
494 pages, 7% by 10% inches.) —$7.60 post-
paid. De Luxe edition, 100 copies only,
$20.10 postpaid.—A4.D.R., IV.

MODERN PLASTICS, OCTOBER, 1939

A Catalog and Directory by Modern Plas-
tics Magazine

RTICLES on various phases of plastics
manufacture and use, hundreds of
pictures of various products molded in
plastics, advertisements by the score to
cover the entire field, and numerous special
features fill this splendid issue of the maga-
zine Modern Plastics. It has been bound
in an attractive stiff cover, the surface of
which is a parquet of wood impregnated
with plastics. Color plates abound through-
out the volume. It is intended as a perma-
nent reference. (454 pages, 834 by 1134
inches.) —$2.10 postpaid.—F. D. M.

FINDING NEW SUBJECTS FOR YOUR
CAMERA

By Jacob Deschin

AMERAS too often repose in closets

and bureau drawers because their
owners have exhausted their own limited
resources of photographic subjects and
have tired of repetition. With new vistas
opened to them through the ideas suggested
by Mr. Deschin, they will find new joys,
keen delights, in photographic exploration
of hitherto unthought-of fields. The sug-
gestions offered are far too great in number
to attempt to list: they cover a wide range
from city sidewalks to unusual models, from
hobby photography to picture finding in
the dark room. The best we can do here

is to say that this is one book which the
ambitious amateur photographer cannot do
without. (240 pages, 6 by 8% inches, 24
excellent photographic illustrations, most
of them full-page size.) —$2.60 postpaid.—
A. P. P.

SKEET AND HOW TO SHOOT IT
By Bob Nichols

O the skeet devotee this book will be

a friendly, helpful critic in pointing
out possible existing faults of form, stance,
fit of gun, target lead, and other factors
which may have tended to interfere with
perfect scores. To the inexperienced skeet
shooter it will be a complete and competent
guide for the above named integers of the
sport, as well as for choice of guns, con-
structive suggestions and extensive informa-
tion on eyes and shooting glasses, clothing,
field lay-out, and the entire game from
station one to station eight. The author
writes in clear, graphic style, gained from
his own extensive experience in skeet
shooting and from his knowledge and back-
ground as Arms, Ammunition, and Skeet
Editor of Field and Stream. (177 pages,
6 by 9% inches, 46 illustrations.) —$3.60
postpaid.—A. D. R., IV.

THE STUFF WE'RE MADE OF
By W. O. Kermacl and P. Eggleton

IOCHEMISTRY is the central subject

of this book, written by a staff mem-
ber of the research laboratory of the Royal
College of Physicians and a lecturer in bio-
chemistry at the University, both of Edin-
burgh. It contains a very great amount of
dependable data, some of it quite technical
but all of it lucidly explained in elementary
language and without pretense, centering
around the efforts of science to understand
the nature of life and its mysterious pro-
cesses. No better book by which the curious
outside reader could gain at least a rough
idea of elementary biochemistry has ap-
peared in many years. (342 pages, 5 by
7% inches, 63 illustrations.) —$3.30 post-
paid.—A4.G. 1.

SCIENCE AND MECHANISATION
IN LAND WARFARE

By Donald Portway
PPROPRIATE now in the study of

details of the war in Europe is this
new volume which, in addition to funda-
mental scientific principles, covers chemical
warfare, mechanization, railways in war,
weather problems and stratosphere flight,
the work of the Royal Engineers, the work
of the Royal Corps of Signals, artillery
survey, and war personnel. (138 pages,
5% by 83 inches.)—$2.60 postpaid.—
F.D. M.

of the books reviewed in this de-
partment. Prices quoted include do-
mestic postage. Foreign prices are
necessarily higher due to increased
shipping charges.
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Best

Sellers
in Science

SOILLESS GROWTH OF

* PLANTS=—By Carleton Ellis
and Milton W. Swaney. Com-
plete information, popularly pre-
sented, regarding the problems and
difficulties of tank farming. Form-
ulas for chemicals and instruc-
tions for preparing tanks and other
containers are given. Recommended
to both experimenters and com-
mercial growers. $2.85

PROCEDURES IN EXPERI-

* MENTAL PHYSICS — By
John Strong, Ph.D. With four
other scientists, Dr. Strong has as-
sembled a wealth of useful data
of a wholly practical kind for
the constructor, experimenter, and
skilled craftsman. Many lucid il-
lustrations. $5.10

SCIENCE EXPERIENCES

* WITH HOME EQUIPMENT
=By C. J. Lynde. A book of 200
simple home tricks based on physi-
cal laws, each experiment being
illustrated and its principle ex-
plained. $1.45

4 THE ENGINEER’S SKETCH-
* BOOK OF MECHANICAL
MOVEMENTS—By Thomas Wal-
ter Barber. Working drawings of
practically every conceivable move-
ment, device, appliance, and con-
trivance employed in the design
and construction of machinery for
every purpose. Nearly 3000 illus-
trations. $4.35

MONEY-MAKING HOBBIES
* =By A. Frederick Collins.
How to make: toys, tools, pottery;
and how to do weaving, leather
tooling, woodworking, model-build-
ing, electro-plating, metal craft, and
printing. Included, also, are money-
making entertainment hobbies and
photography. $2.

THE BOOK OF INDOOR

» HOBBIES == By Emanuele
Stieri. Practical information on
all indoor gardening, collecting
cacti, aquariums, terrariums, feath-
ered pets, pottery making, leather-
craft, plastics, pewtercraft, soap
carving, ship carving, etching, and
bookbinding. $3.10

7 JEWELRY, GEM CUTTING
* AND METALCRAFT — By
William T. Baxter. A high-school
teacher of the subjects treated gives
instructions for following these
hobbies. It includes names and
addresses of dealer sources of
materials. $2.60

THE MODERN GUNSMITH

« —By James V. Howe. An
authoritative work for the profes-
sional as well as the amateur gun-
smith, for hunters, target shooters,
and plain gun lovers. Practical de-
tailed information and working
plans. Profusely illustrated.—Two
volumes. Total 879 pages. (Form-
erly $20.00) $15.20

For Sale by:

I enclose $

Name ... )
Address ...

TO FRIENDS
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27X For Christmas

Give BOOl(S

9 PLASTICS, PROBLEMS AND
*PROCESSES — By Dale E.
Mansperger and Carson W. Pep-
per. For hobbyists and experi-
menters, this volume gives a large
number of detailed plans and in-
structions for making all kinds of
useful and ornamental articles from
tubes, rods, sheets, and blocks of
plastics. $2.70

1 MOLDING AND CASTING
* =By Carl Dame Clark.
Use of wax, plaster, sulfur and
other materials in casting. For
craftsmen, criminologists, dentists,
artists, etc. $4.60

1 HOW TO THINK

* STRAIGHT — By Robert
H. Thouless. A book that will
definitely clarify your thinking
and show you the argumentative
tricks of others. $2.10

1 IT'S NICE TO KNOW
* PEOPLE LIKE YOU—By
Harry Walker Hepner. Another
one of the very successful books
on improving your personality, with
honest advice on how to become
socialized. $1.60

1 YOU’RE THE DOCTOR—

* By Victor Heiser. Chatty,
reminiscent, anecdotal book on
foods and how they affect us. Com-

mon-sense health information.
$2.60

1 YOU CAN SLEEP WELL—

* By Edmund Jacobson, M.D.
Read this book through and follow
the directions given. You will then
not only go off to sleep quickly but
will sleep soundly. $2.10

1 EAT AND KEEP FIT—

* By Jacob Buckstein, M.D.
A popular treatise on foods, vita-
mins and cognate subjects, with
instructions for dieting. $1.10

1 OH DOCTOR! MY FEET!
» =By Dudley J. Morton,
M.D. Help for foot sufferers. Scien-
tific treatment which makes possi-
ble discarding of arch supports and
special shoes and stopping of ex-
ercises. $1.60

1 A MARRIAGE MANUAL—

* By Hannah M. Stone, M.D.,
and Abraham Stone, M.D. A
practical guide to sex and mar-
riage, covering fitness for marriage,
mechanism of reproduction, preven-
tion of conception, and similar
vital subjects. Answers questions
most often asked these authors by
their consultants. $2.60

18 THE STORY OF SUR-
* GERY — By Harvey Gra-
ham. An absorbing narrative of the
evolution of the art of surgery
from early times to our own days.
Its scope is broad, its style read-
able, and its subject matter grue-
somely fascinating. $3.85

1 THE BOYS’ LIFE OF

* COLONEL LAWRENCE —
By Lowell Thomas. The complete
story for younger readers of the
Lawrence of Arabia, that dashing,
adventurous, incredible figure, who
was the uncrowned king of the
Arabs. $2.10
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ScIENTIFIC AMERICAN, 24 West 40th Street, New York City
. for which please forward at once books Nos.

e TO RELATIVES

2 MASTER BUILDERS OF
« SIXTY CENTURIES — By
John Anderson Miller. A fasci-
nating book which sets the reader
down at the site of construction of
the Pyramids, the Great Wall of
China, Roman aqueducts, Roman
roads, Crusaders’ castles, subways,
etc. Technically minded youngsters
will love this discussion. $3.10

2 PLANT GROWTH - SUB-

* STANCES—By Hugh Nicol.
For the advanced student or grower,
this book takes up where others on
chemical gardening leave off, giving
information on newer substances
used to influence growth of plants
and hasten the rooting of cuttings.
For the layman, but technical in
spots. $2.10

22 POISONOUS PLANTS OF
* THE UNITED STATES—
By Walter Conrad Muenscher.
Description, distribution, and habi-
tat of plants which cause poisoning
when eaten, or by contact, or me-
chanical injury. Poisonous princi-
ples, conditions of poisoning, symp-
toms, and some remedies. $3.60

2 WCNDER PLANTS AND
* PLANT WONDERS—By
A. Hyatt Verrill. Oddities of the
plant world—plant giants, intelli-
gent plants, plants that sail seas,
magic plants, plants that grow while
you wait, and many others, by a
skillfful writer who is a world
traveler. $3.10

2 SNAKES OF THE WORLD

« —By Raymond L. Ditmars.
Probably the most readable, attrac-
tive and extensive discussion of the
subject yet offered to the general
reader. It discusses the more than
2000 different kinds of snakes.
Superb illustrations. — (Formerly
$6.00) $2.10

2 SCIENTIFIC METHOD—
* By F. W. Westaway. An
omnibus of the scientific method
for those who wish to learn to think
straight. Clearly written for the
serious person who, after reading
it, will feel that his thinking proc-
esses have been melted down and
recast. $3.85

26 ATOMS IN ACTION—By
* George Russell Harrison.
A readable volume for laymen on
the physics of all those things with
which we come in contact daily.
Your mother or sister could follow
easily this discussion by the direc-
tor of the research laboratory of
physics at M. I. T. $3.60

2 THE ROMANCE OF AS-
* TRONOMY—By Florence
A. Grondal. The author writes for
the average reader who would like
to know more about the stars and
the planets. Her book brings to
life the facts of astronomy through
picture and story. Illustrated with
striking photographs and diagrams.
—(Formerly $5.00) $1.85

—— —— ——————————————— —————————
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2 ATOMIC ARTILLERY =—
* By John Kellock Robert-
son. Electrons, protons, positrons,
photons, neutrons, and cosmic rays
in plain language. Also transmuta-
tion of the elements and manu:
facture of artificial radioactivity.
$2.35

2 THE MYSTERIOUS UNI-
* VERSE — By Sir James
Jeans. Covers a remarkably broad
territory, touching on everything
new in modern physics, astro-
physics and cosmology. Many men
of science now are leaning toward
a non-materialistic interpretation of
the universe and Jeans is one of
these. (Formerly$2.40.) Now $1.10

3 MEN, MIRRORS AND
* STARS — By G. Edward
Pendray. New edition of a very
popular book. Chief addition is a
chapter on the 200-inch telescope.

$3.10

31 SUNDIALS—By R. Newton
* and Margaret L. Mayall.
The best book on sundials. A prac-
tical work by a landscape architect
and a professional astronomer.
Illustrated. $2.10

3 THE NEW MAGICIAN’S
* MANUAL—By Walter B.
Gibson. Contains over 100 com-
plete and easily followed instruc-
tions for tricks of parlor magic. A
bound-in envelope contains all the
actual apparatus needed for these
tricks. $3.10

33 THE MODERN CONJURER
* —By C. Lang Neil. All
phases of modern magic, including
card manipulation and tricks with
coins, billiard balls, handkerchiefs,
etc. for the amateur without
particular skill. $2.10

3 THE SILVER DEATH —
* By George Gibbs. A novel
which finds its place in this list by
virtue of its attention to Secret Ser-
vice work and an imaginary super-
plane developed by the Germans.

$2.10

3 MODERN PISE BUILDING
* By Karl Ellington.
Method of building houses of

rammed earth, an old system suc-
cessfully adapted to modern con-
ditions. $1.65

3 HOUSE CONSTRUCTION

* DETAILS — Compiled by
Nelson L. Burbank. For architects,
contractors, builders. Practically
every conceivable house construc-
tion detail in drawings, photographs,
discussion. Has a Shopcrafter’s
Corner. $3.10

3 THE HANDY MAN’S
* HANDBOOK =By C. T.
Schaefer. Fourth edition of a very
popular book—a practical manual
on the use of tools and how to do
all sorts of odd jobs around the
home. $1.10

38 THE SCIENTIFIC AMERI-
* CAN CYCLOPEDIA OF
FORMULAS—By A. A. Hopkins.
A standard reference volume of
more than 15,000 formulas. Indis-
pensable in the laboratory, work-
shop, home. $5.50

The above prices are post-
paid in the United States.
Add, on foreign orders, 25¢
for postage on each book.
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TELESCOPTICS

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

T long last, someone has actually built
the spectroscope and spectroheliograph
(not to be confused with the spectrohelio-
scope) described in “ATM,” third and
fourth editions. For somereason this instru-
ment never has been popular with the crowd.
Arnold S. Mountfort, a portrait artist, 2200
Mountain Qak Drive, Hollywood, Calif., is
the first maker (Figure 1). “The actual
work took about two months of my spare
time, mostly in London,” Mountfort writes.
“The recommended water clock driving
mechanism (‘ATM,” page 211)
was not a success, as it always
went in jerks due to the dark-
slide’s friction. Regarding the
cost, about which you inquire, I
cannot now state but, with a fair
genius for getting material for
nothing, the whole, including the
coelostat, should not cost more
than $10 or $12.

“The most difficult part was
cutting and mounting the slits.
By fixing the curved one on the
end of a long piece of wood
pivoted at the other end, I got a
good and true edge by rubbing
it against a piece of fine Car-
borundum stone for the male half
and reversing them for the female.

“It was all intensely interesting
and well worth the trouble. My
first photographs were terrible
tragedies. The solar spectrum,
though clear, was so over-exposed
that it came out positive. But if
there was nothing to work for it
would not be half the fun. I
have found no need for the long
focusing rods or for a shed, a
galvanized cover giving sufficient
protection.”

Mountfort, at the time he wrote
the above, was painting a portrait
of R. W. Porter to be contributed
to a gallery of astronomers and telescope de-
signers of our time, “in order that those who
will be working the 200-inch in 1000 years,”
as Mountfort puts it, “may know something
of the pioneers of this development of
today.”

IRST big hurdle to jump when under-
taking a Schmidt astronomical camera
has been the deep curve; otherwise a lot
more Schmidts would be made by amateurs.
The Lowers used 25 pounds of Carbo and
played wet nurse to their grinding machine
for 98 hours, in 1935, when roughing a deep
{/1 curve out of a 12-inch Pyrex disk for a
Schmidt. Today they use a Borium tool on
a large lathe and do the job (to within
14 inch of ultimate depth—as far as is safe)
in one day. This is excellent—provided you
have a Borium tool and a large lathe. The
alternative — hand work — would require
“less than a month,” working union hours,
Harold Lower states.
Fred Ferson, Biloxi, Mississippi, therefore
suggested some months ago that an attempt
he made to wangle the Corning Glass Works,
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Corning, N. Y., makers of Pyrex baby bottles
and 200-inch mirrors, into casting a batch
of Schmidt blanks with approximate curve.
Approached, Corning showed a co-operative
spirit. “What size, what curve, would you
like?” they asked. Offhand, one might reply
casually, “Oh, all sizes, all curves.” But this
would make the disks cost real money, for
the sale will not—cannot—Dbe large. Ferson
therefore suggested 12% inches, 32-inch ra-
dius, as a mean—or, rather, mode. Lower
agreed. So did others.

1
|

“
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Figure 1: Mountfort and spectroheliograph

Advised, Corning stated that the most
economical way for them to make these
would be to rough grind the cavity rather
than cast it in, as the molds are expensive;
also, for some technical reason, to make the
radius 36 inches. They found they could
supply these at a little more than double the
price of ordinary Pyrex disks of the same
size.

Before announcing this fact it was
thought best, however, to put these disks
to actual test, so Corning sent Ferson a
disk, 1214 inches, 36-inch radius, and he spit
on his hands and went to bat with it. Final
report: He spent 12 hours and used two
pounds of Carbo in deepening the curve
from 36 inches to 32 inches and truing it.
Used convex tool of full diameter, which he
cast from type metal. The soft metal ground
away as fast as the glass: hence, no concave
mate was needed. Metal tool also gave
shallower pits, smoother surface, he states.
In sum, he reported, it is now possible to
grind and polish a primary for an f/2
Schmidt, or an f/3 Wright, by hand, in
about the time required for a mirror of like

size but common focal length. For this,
we may thank Ferson and Corning.

AST month in this department it was
hinted that James G. Baker, of the
Harvard College Observatory, had designed
a family of flat-ield cameras (Figure 2)
equivalent in performance to the Schmidt.
The following is his description of them:
“Many years ago Schwarzschild set out
to find the most useful system of two mirrors
possible. He found that, although there
exists a system that is aplanatic
and anastigmatic on a flat field, it
is of no practical use because of
the total silhouetting of one mirror
by another. As a consequence,
Schwarzschild reintroduced astig-
matism and solved for the para-
metric equations of a family of
aplanats with flat field. The best-
known member of the family is
a system of two concave mirrors,
the secondary being half the
diameter of the primary. Astig-
matism in the system limits the
available field of this reflector.
“Improvements in the image
quality of reflectors were of a
minor nature until Schmidt intro-
duced the idea that small defor-
mations in an otherwise weak
lens could be most effective in
helping to eliminate the image
defects of coma and spherical
aberration. Wright has general-
ized the original Schmidt camera
into an entire family of Schmidt
cameras and has shown that astig-
matism cannot be eliminated on
a flat field by correcting plate and
one mirror alone. Wright’s work
in turn can be generalized to
show that astigmatism cannot be
eliminated on a flat field, even
when several correcting plates are
employed, all separated, so long as the
total powers of these correcting plates
are of the second order with respect to the
mirror.

“Three mirrors with aspherical surfaces
can be designed to give excellent perform-
ance mathematically, but the silhouetting
in such a system is hopeless. Thus, only
one more possibility remains, and that is a
system of one correcting plate and two
mirrors. This combination produces a two-
parameter family of telescopes with flat
field. The two parameters remaining after
all third order aberrations have been satis-
fied, are the distance of the correcting plate
from the primary mirror and the distance of
the photographic plate from the secondary
mirror. When the correcting plate is placed
immediately before the secondary, the tube
length becomes extremely short compared
with the focal length. For example, one
combination produces a tube one sixth the
length of the tube for a Schmidt of the same
focal length and performance. For such a
short tube length all three of the curved
optical surfaces are aspherical. The two
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aspherical mirror surfaces fortunately pos-
sess no inflection points.

“If the tube length be of no serious con-
sideration, the two-parameter family in-
cludes a remarkable one-parameter family,
with tube length about 34 that of the
Schmidt of the same focal length, such
that the two mirror surfaces depart inappre-
ciably from spherical surfaces. The curve

of the correcting plate becomes much more
shallow, and is not much deeper than for
the Schmidt of same focal length and aper-
ture.

“The reasons for the existence of the two-
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REFLECTING TELESCOPES

Pierce made. Theoretically and mechanically right,
with portable mount, ready to use. 6”, $125.

RICHEST FIELD EYEPIECE 1.14” ef], .92” field, $6.50.

PORTABLE MOUNT. With rigid pipe pedestal. Mov-
ing parts of bronze. For 6” or smaller telescopes. $10.

ACCURATE FOCUSING is easy with our spiral sleeve.
1%"” O. D. Send Pierce oculars for fitting, $1 each.

VERY SPECIAL. All-inclusive telescope kits. Proper
glass, clean abrasives in tin boxes, best rouge, real
pitch, a complete EYEPIECE, an ALUMINIZED DI-
AGONAL, complete instructions. 4"—$4.00, 6"—$6.00.
Without Eyepiece and diagonal,

I'ree test of your mirror. Write for catalogue of supplies.

TWENTY YEARS OF EXPERIENCE TO HELP YOU
John M. Pierce o¢ 11 Harvard St.

4”"—$3.00, 6”"—$5.00.

e Springfield, Vermont

Figure 2: The Schmidt system com-
pared with the two-mirror systems

parameter family can be seen from con-
sideration of the Schmidt and Schwarzschild
systems. Then, too, one can deduce the
family from the Schmidt system. One starts
by considering the usual Schmidt camera
with an additional plane mirror secondary,
untilted, so that the curved focal surface
is inverted and near the primary. By keep-
ing the radial and tangential astigmatic
surfaces coincident, and by variation of all
the curves and separations, the curvature of
field can be continuously reduced to the flat
field here considered.

“Figure 2 shows an f/3 camera of short
tube length with an 8 degree unvignetted
field, also the corresponding camera of
longer tube length and spherical mirror
surfaces. Moreover, for comparison pur-
poses a Schmidt camera of exactly the same
light-gathering power, focal length, and un-
vignetted field is shown. The apertures of
the two-mirror systems have been adjusted
to compensate for the additional silhouetting
and extra surface, absent in the Schmidt.

“The advantages that can be pointed out
for the two-mirror system are the extremely
short tube length possible, with consequent
saving in space and material, convenience
in loading the plate holder, and the exist-
ence of a large, flat, unvignetted field. To
give an idea of the importance of the field,
if the customary large paraboloidal reflector
‘were converted into this type in the same
tube, the number of square degrees photo-
graphed per night would equal the number
of square degrees photographed by the para-
boloidal form per month, the definition at
the edge of the useful field being the same,
from a very conservative calculation. For-
tunately, the two mirrors and plate-holder
are close together in what is usually the
stiffest part of the tube.”

In Figure 2 the spherical surfaces, tangent
to the true surfaces of the mirrors in the
shortest type, are shown dashed. The mirror
curves are exaggerated to twice their true
depths, the correcting plate surface many
times, and the focal surface of the Schmidt
twice.

2035 ASHBY AVENUE

TINSLEY LABORATORIES
Supplies for the Amateur Telescope Maker

Plate and Pyrex Kits; Ramsden, Huygenian, Orthoscopic, and Solid Oculars;
Rack and Pinion Eyepiece Holders; Prism or Diagenal Spider Systems; Rough
Cast Mirrors, Cells and Mountings; Silvering and Aluminizing.

Send 6 cents for large illustrated catalog

Astronomical Telescopes and Equipment

Portable and fixed instruments for private and professional observatories, both
reflecting and refracting. Finished mirrors, lenses and mountings.

Write for complete specifications and prices

BERKELEY, CALIFORNIA

BUILDYOUR OWN REFLECTING TELESCOPE

6” kit contains two glass discs. 10 grades
of abrasives #+80-100-120-160-180-200-250-
350-500 and fine emery. Rouge, pitch,
template and copy of instructions. Price
$6.50 f.o.b. New York. Send for free
catalog—instructions 10c.

OPTICAL DEVELOPMENT CORPORATION
1560 Broadway, Dept. D New York, N. Y.

C. C. YOUNG

Supplies for Amateur Telescope Makers.
70 Ib. Equatorial Mounting $35.00
Good Quality Eyepieces $3.00 each
517 Main St. East Hartford, Conn.

EVERYTHING FOR THE
AMATEUR TELESCOPE MAKER

Precision Workmanship, Good Quality,
Low Pricess. Money Back Guarantee

KITS=~OUR SPECIALTY

g $2.95 PYREX ............. $4.00
[ L 3.75 PYREX .............. 5.50
L L . 650 PYREX .............. 8.00
10".....ccues 9.75 PYREX .............. 13.75

OTHER SIZES PROPORTIONATELY LOW

Each kit has 2 glass discs, correct thickness, tempered
pitch, rouge, 8 assorted abrasives (fewer may not give
perfect optical surface), instructions, ete.

FREE ALUMINIZED DIAGONAL with each kit
6” kit with book ‘“Amateur Telescope Making’’....$6.25

ALUM!NIZ!NG Chrominizing

Aluminum used now contains chromium alloy which
produces a harder, superior reflecting surface. Prices
remain the same as for aluminizing.

6"—$2.50 8"—g§3.50 10”"—$5.00
Other Sizes Proportionately Priced
MIRRORS TESTED FREE OF CHARGE
KELLNER EYEPIECES

U. S. Government 1” F.L. Kellner achromatic remodel-
led and fitted into our standard 124" brass cells. You
should own one—no matter how many eyepieces you have.
WORTH $8.00. SPECIAL PRICE.......... $4.00
MIRRORS, ALL SIZES, MADE TO ORDER
PRISMS—EYEPIECES—ACCESSORIES
FREE catalog Telescopes, Microscopes, Binoculars,
etc. Instructions for Telescope Making, 1o¢.

PRECISION OPTICAL SUPPLY CO.
1001 E. 163rd Street New York City

Surface Hardened

ALUMINIZED
Coatings

are uniformly superior in reflectivity and im-
prove the performance of telescope mirrors,
prisms, diag-nals, camera mirrors, range
finder mirrors and other optical front surface
mirrors.

These Surface Hardened Coatings are dur-
able and cohesive. They do not blister or peel
and can be removed easily without repolish-
ing and refiguring mirror.

Used in some of the largest observatories on
mirrors which are famous throughout the
world. Have your mirrors coated with the best.
Prices : 4”7—$1.75, 6”—$2.50, 8”"—$3.50, 10”"—
$5.00 and 12%,”—$8.00. Up to 36” on request.

LEROY M. E. CLAUSING
720 Greenwood Ave. Wilmette, IIl.

KITS OUR SPECIALTY

4” kit. . 2.95 Pyrex. . .g 4.25
6” kit. . 3.75 Pyrex... 5.50
8” kit.. 6.75 Pyrex... 8.50
10” kit. 9.95 Pyrex. .. 13.95
12” kit. 14.75 | Pyrex... 24.00

Kits contain 2 glass discs, 8 grades of abrasives
(fewer do not insure an optically perfect surface),
rouge, pitch or beeswax, and instructions.

Money-back guarantee that

THESE KITS ARE SECOND TO NONE
REGARDLESS OF PRICE

PYREX MIRRORS
Made to order, correctly ﬁgured polished, and
parabolized. Precise work guar:
Prices on request.

WE DO POLISHING, PARABOLIZING, AND
ALUMINIZING

(Send for our NEW, ENLARGED, and ILLUS-
TRATED catalogue.)

M. CHALFIN, 1425 Longfellow Ave., New York, N. Y.
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ACH Wollensak Vari-Power is a

whole battery of telescopes in one
—gives a wide range of magnifications
by just extending eyetube.

Model 15x40 (above) gives 15, 20, 25,
30, 35 and 40 magnifications. Superb
sharpness at all magnifications. Knurled
easy-grip focusing ring. Non-wobble
joints. Rustproof chrome plating. Body
tube finished in Morocco grain, like
costliest binoculars. In leather case
Money-back guarantee.

) I 50

Other Vari-Power models ‘ -
from $10 to $22.50.

WR”EFOR FREE BOOKLET

Wollensak Optical Co., 668 Hudson Ave., Rochester, N. Y.

Traftsmen KITS

Materials & Methods long kept secret by professionals.
Not a “‘Cheap,” Ordinary Kit! Why not make a
mirror .that will Separate Binaries . . . give no dis-
torted images .. . not be returned by aluminizing
concerns as ‘‘Not Worth Coating.”” 6 grades same
brand abrasives used on the 200 inch-6 grades super-
fine emeries (12 grades abrasives) finest pitch (no
filler) and tempering turpentine—pure bees wax (no
paraffin)—2 grades best rouge—Mirror and Tool discs
of correct ratio thickness with bevelled edges—lap-
trimming tool—polished diagonal. Instructions alone
worth ten times cost of kit! 6” Kit $8.50; 8” Kit $10.00;
107 Kit $12.25. (Instructions without kit, only $2.)
Mirror examined; report FREE. Mirrors made to
order. Craftsmen Telescopes, P. O. Box 76, Ridgewood,
N. J.

Do YouKnowthe Stars?

Can you recognize the friendly constellations
overhead?

To help you find them, get the STAR EX-
FLORER, a revolving device that shows the
stars visible at any hour of any night.

For your copy of
The STAR EXPLORER
send twenty-five cents, coin or stamps,
THE JUNIOR ASTRONOMY CLUB
Hayden Planetarium
New York, N. Y.

to

Try!

*x *

* THE OBSERVER’S STAR ATLAS
Good in any location. An in-
expensive Atlas for the tele-

Contains 180 objects with space for the

observer’s comments and variable star

Observations of the Planet Mars

Contains 72 drawings made with small aperture

bound. Price ...........c.cieiiiiinnenn .

One only 21%” 30x Celestial Telescope with higol&

——— e
|___| scope maker.
$1.00
index. 5!%” x 8!%” cloth bound. Price
from 1926 to 1935. 51%” x 812" cloth
wood stand. Complete

Used Objectives for sale from 115”7 to 4%. Priced
from $5.00 up.
H. B. WEBB, 9251-173rd St., Jamaica, N. Y.

The Unit Sky Map with Case 50c

H. B. WEBB, 9251-173rd St., Jamaica,N. Y,
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THE BEGINNER’S

CORNER

HE experienced telescope user is often

less inclined to belittle the alt-azimuth
type of mounting than is the beginner.
With the equatorial type, because one axis
is cocked over parallel to that of the Earth,
it is necessary to keep moving the telescope
tube in only one direction as the Earth
rotates. In the alt-azimuth, having the same
axis perpendicular to the Earth’s surface—
that is, at some angle to the Earth’s axis—
it is constantly necessary to move the tube
in two: for example, over a bit (azimuth)
and up a bit (altitude). In practice this
isn’t nearly so much of a bother as it
sounds; while the mounting is simpler to
build. The clean, trim alt-azimuth shown
was built by J. L. Wagoner of Pittsburgh,
Pa. It has a 6” mirror and a 7” aluminum
tube. The pillar is a piece of 4” brass
tubing and the base and yoke castings are
of aluminum.

TELESCOPTICS
(Continued from preceding page)

N the Journal of Scientific Instrumentis
(London), August 1939, H. W. Cox,
47 Upper Green, Mitcham, Surrey, England,
an amateur whose first Schmidts were de-
scribed in the February number, describes
in a six-page article his technic of mak-
ing Schmidts. He sent us an extra copy
of the article, which will be lent to those
seriously doing Schmidt work who wish
to ask for it, provided they will promise
to return it promptly so that it may be
passed on to others. Cox will also send
copies to genuine Schmidt workers, if asked.
The paper would mean little or nothing to
others, as the methods are in no way applic-
able to work on ordinary telescopes;
Schmidts being advanced work.

NCE a year a “nova” breaks out among

telescope makers: verses. Most recent
poet is the proprietor of the Apex Monu-
ment Works (gravestones!), 6815 West 27th
Ave., Edgewater (Denver suburb), Colo.,
who offers the following outburst (novae
are due to an overproduction of energy):

The Amateur Mirror Maker
By Anton Bohm

He walks at night, around a keg; on top a disk
of glass.

He pushes forth and pulls it back—another piece,
of glass.

For months and months he’s kept it up, his patience
still intact.

One hundred miles he’s surely walked around that
circular track.

He counts the minutes and the strokes, ellipitical
and straight.

He fights against a turned down edge and spheroids
much oblate.

Paraboloid, hyperkoloid, A.T.M.A., T.E.—

Are words and terms that he can use with ultra-

fluency.

And every now and then he takes his pretty,
shiny disk—

With loving care he handles it, indeed he takes
no risk—

And puts it on a testing stand to see what he
can see,

And squints along a razor blade and then he shouts
with glee:

“At last! I see what seems to be a doughnut fat
and round!”

But though the shape is there alright, the depth
is too profound.
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The distance from the inner zone, compared with
from the rim,
Is much too far away as yet. So it appears to him.

Again the weary grind begins. It surely is no cinch.

The surface must be right within one millionth
of an inch.

One millionth of an inch is small,
promptly ask:

‘“How does he know when he is done with his
gigantic task?”’

and you will

His pinhole lamp and razor blade—they will reveal
to him

The mirror in its perfect shape, correct from rim
to rim.

But if you knew the grief he has with rings de-
pressed and raised,

With turned-down edge and edge turned up, you’d
surely be amazed.

But that is not the only grief—experience he must
gain.

It’s finding scratches, sleeks and pits that causes
him much pain.

Dust is a thing that he abhors—he flies into a
tantrum

When finding on his polished disk a grain of
Carborundum.

“Oh Wifey! Did you sweep the floor?’” he hollers
from his shop.

“If you insist on cleaning up, I'll surely buy a lock.”

“Indeed you’ll not,”’ replies his spouse, ‘I never
yet have seen

A place so gory, it's a fright—TI'll never get it clean.

“Rouge over every thing I see. It surely is a mess.

Rouge on my towels, yes on the walls. It’s even
on my dress.”
But all hard tasks come to an end. Some night

the Foucault test
Will throw upon his speculum the shadow he
loves best.

The shape is there—the depth is right,
the thing is done.
He heaves a sigh of deep relief—some people call

at last

it fun.
And so will you, I dare predict. Some day you’ll
see it—but

You never will, till you’ve become a Telescoptic Nut.

ORKS, if made by casting from carefully

shaped patterns, may be made very
pleasing to the eye but, if not, they some-
times fail to satisfy the telescope maker’s
feeling for beauty. A kind of fork that can
be made with a lathe alone, yet which is
pleasing to the eye, is shown in Figure 3.
Otto C. Rasmussen, 57 Brunswick Ave.,
Troy, N. Y. designed this fork, in which
he used 1%"” steel shafting, a circular
plate of 14” steel and underneath it, two
rollers. The telescope, a 6” of 50” f. 1,
is equipped with a motor drive mounted
on its triangular baseplate. The latter is
of angle iron with a 14” steel deck. On
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Figure 3: Rasmussen’s neat fork

this deck are two double glasses and at
the apices three leveling screws with lock-
nuts. The hour circle is of the floating
type. The square tube is made of %" x
%" x %" angle iron with diagonals of
3%” x 15” strip steel.

Rasmussen also made a nocturnal or
horometer (Figure 4) for giving sidereal
time. The handle is held perpendicularly,
Polaris is sighted through the central hole
and the straightedge is turned to line up
on Beta Ursa Minoris. The pointer then
shows sidereal time within about 5 minutes.

OTH “ATM” and “ATMA” recently

underwent minor operations when ex-
haustion of stocks led to reprintings (note:
not new editions). Misprints were cor-
rected and in “ATM” a few changes
made. Old note on p. 333 discouraged
refractor work, new one encourages it—
things have progressed. Note on p. 458
was replaced by one telling why photo-
graphic lens making is highly advanced
work, because numerous novices seem to
get the idea that making a photographic
leris would be a “simple introduction” to
telescoptics! Hallucination.

¢ Figure 4: Rasmussen’s horometer
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U. S. ARMY
Lensatic
Compass

2-inch Diameter. Liquid filled, highly damped, tem-
perature compensated. Valuable for taking the bear-
ings of objects in the same horizontal plane. May also
be used for measuring angles, distances, triangulation

or topographical drawings, etc. Contains magnetic
needle attached to celluloid floating jeweled sapphire
dial, with azimuth circle in 64 divisions which re-
volves on a fixed center point. The aluminum case
has a hinged glass sight etched hairline, underneath
is a horizontal level, directly opposite to sight and in
line with center of magnetic needle is a hinged slit-
sight. Below is a magnifying lens for reading compass
bearings when distant object is sighted. Com-

plete with leather case. Exceptional value.$2 50

Telegraphic Tape Recorder

Apparatus
makes a written
record of code
and similar mes-
sages on paper
tape. An ideal
machine for
learning code or
teaching code
to groups. Radio
men can easily
adapt it to
short-wave re-
ceivers for taking permanent records of code
messages. Double pen permits simultaneous record-
ing of two messages. Pens are operated by battery
and key while tape feeder is spring driven (hand
wound). Case made of solid brass on heavy iron
base. Useful on fire and burglar alarm systems.
May be used to intercept telephone dial calls.

Used $1s Reconditioned $2°

U. S. ARMY AIR-
CRAFT MICRO-
PHONE

Manufactured by
Western Electric.
Breast type carbon
microphone, noise
proof. complete with
cord, plug and
breastplate. Excep-

tional value. $1,95

U. S. Army Aircraft,
solid brass telegraph
and radio transmit-
ting key, large con-

tacts. 1.50

ALUMINUM PROPELLER

Originally for Navy aircraft generators.

“Deslauriers’”’ automatic controllable pitch. Operat-
ing speed 4500 r.p.m. Blade 111%” x 2", sweep 23”.
All aluminum and bronze housing. Complete with
streamlined housing (not shown) Fits 9/16” shaft.
Net weight 51% lbs. Shp. Wt. 7l% 1bs. Original $2 00
cost $200. Our 15 G e s cong s s anan e aans

Edison Storage Batteries

Cells are in excellent condition. Complete with solu-
tion, connections and trays. Prices below are about
109, of regular market price. Average life 20 years.

Two-year unconditional Guarantee.

A-4 Amp. Hrs. 150. Ea. §5.00
A-5 187. ¢ 5.00
A-6 ¢ “ 226, ‘“  5.00
A-T ¢ “ 262. “  5.00
A-8 ¢ “ 300. ¢“ 6.00
A-10 ¢ ¢ 375. ‘“ 7.50
A-12 ¢ ‘¢ 450. ““ 10.00
B-4 « 75, 4.00
B-2(J-3) ¢ 37. ¢ 3.50
M-8 b 11. ““  1.50
L-20 “* £ 13. ¢ 1.5
L-40 ¢ “  25. Pr. 4.00

All cells 1.2 volts each. :
Above prices are per unit cell. For 6 volt ﬂstem
use 5 cells. 12 vt.—10 cells, 110 vt.—88 cells,
Note: On all cells 75 amps. or less an additional
charge of 109, is to be added for trays.

Navy Light-
weight 15,
Mile Portable
Searchlight

Cast aluminum &
bronze housing.
Complete with
carrying case.
Mangin type para-
bolic glass reflect-
or. Made by G. E.
and Nat’l X-Ray.
5 inch diameter.
Complete with
choice of 6, 12 or

volt lamp.

Reg. P
$24.00 me$4.95

Parahnllc Searchhght Mirrors

FOCAL GLASS

DIA. LENGTH THICKNESS PRICE
i1 in. 4 in. 1 in. $12.
18 in. 775 in. 5/16 in. 25.
24 in. 10 in. 5/16 in 50.
| 30 in.  12'% in. 7/16 in. 55.
36 in. 1434 in. 7/16 in. 5.

| Mirrors were made for the U. S. Army

& Navy by Bausch & Lomb and Par-
sons of England. Perfectly ground and
highly polished to a very accurate
parabolic surface. Heavily silver plated
and coated with a moisture and heat
resisting paint. A few larger and
smaller sizes in stock.

Bausch & Lomb Navy Telescopes

Said to have cost in excess of $130.00

Formerly used on large caliber guns. A" excellent
finder, 7 achromatic lenses. telescope tube, erector
draw tube and eyepiece draw tube. Excellent for
spotting game. Object Lens 2”; magnifies any power
from 3 to 10; Exit pupil 0.2’ to 0.09”; Eye Lens
15/16”. Cross Hairs. Angular field 3°30’ to

20°; Erect image. All bronze. Weight 6 lbs. 512-50

Prismatic Rifle S:ght&[lhservers Scupe

BAUSCH & LOMB OPTICAL
Made by Warner & Swasy. 6 power.

SYSTEM
Consists of
achromatic ocular and objective lens, calibrated
reticule with Cross Hairs, 2 highly polished prisms
firmly set in solid cast bronze frame with soft rubber
eye-cup. Micrometer adjustments for yardage and
windage. Used on Krag, Enfield, Savage, Springfield,
etc. Fits any bolt action rifle. Complete with mount
and oak leather case (not shown). Regu-

125 PriCe $38.00 NOW +ovreornreesrerensen $Ta50

U. S. ARMY AVIATORS HELMETS

U. S. Army (Western Electric) aviator tan soft leather
helmets.  Adjustable sizes, lined, designed for head
phones if wanted. Regular plue $22.00. $2 95
Limited quantity at ....

DRAWING SETS, 12 PIECE (FRENCH)

4” velvet lined. Consisting of
pen and pencil

Pocketbook style, case 9” x
Compass 5" with lengthening bar
parts

Divider 515"

Bow Divider 33"

Bow Compass 33" with reversible pen and pencil
Ruling Pen 5”
Ruling Pen Handle
Box Leads

Box Repair Parts
Screw Driver

All brightly polished
2570 ...

Anti-Capacity Switches

Made by Western Electric.
Double throw switch with
12 terminals — equivalent
to two double-pole, double-
throw switches. All con-
tacts are of platinum
plate. Original price $3.50
each. Shp. Wt. 1

Ib. Your Price.. $1-0°

Electric Blowers (Ventilators)

90 cu. ft. Min.
intake, 2”7 x 2”

—

e Ly ey

$5. 95

let.

Cast aluminum hous-

ing .......... 5
Cast iron housing. $6.00
Available in 6, 12, 32,
110 volt d.c., 110 v. a.c.,
110 v. universal. Specify
type and voltage desired.

ManhattanElectrical BargainHouse, Inc.,Dept.S.S.,120 ChambersSt., New York City
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TRADE MARKS
AND

UNFAIR
COMPETITION

By ORSON D. MUNN

A TrADE MARK is an intan-
gible asset of a business, yet
its actual value may grow so
large that it becomes the very
foundation on which depends
the whole structure of the
business. Because of this fact,
every business man should
have available such informa-
tion on trade marks as will
enable him to judge with a
fair degree of accuracy the
desirability of any mark
which he may be consider-
ing.

Here, in one handy vol-
ume, written in non-legal
terms, is a simple yet com-
prehensive interpretation of
the Federal statutes and the
body of common law relat-
ing to trade marks and un-

fair competition.

Price $1.00 postpaid

Published by
SCIENTIFIC AMERICAN

24 West 40th St., New York, N. Y.

SCIENTIFIC AMERICAN

CURRENT BULLETIN

BRIEFS

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

EncINEERING: A Proression, edited by

J. Anderson Ashburn, is a 28-page book-
let dealing specifically with the functional
aspects of engineering. It should be of
great assistance to students who, having
decided to follow engineering as a life
work, are still at a loss as to what particular
branch of engineering would be their wisest
selection. The Michigan Technic, College
of Engineering, University of Michigan.—
25 cents.

THE SHOOTER’s BIBLE, 1940 edition, is a

512-page catalog that illustrates and
describes 16,000 items covering guns, acces-
sories, gun tools, ammunition, and all the
other gadgets dear to the heart of the gun
hobbyist. This one book might almost be
called the equivalent o#a whole gun library
since it can serve as a guide to practically
everything in which the reader would be
interested. Stoeger Arms Corporation, 507
Fifth Avenue at 42nd Street, New York,
New York.—$1.00.

KopacHroME, PHOTOGRAPHY IN COLOR, is

a 52-page booklet which discusses Koda-
chrome film, and gives data on its use for
full-color filming. Exposure technique
both in daylight and artificial light is
treated, and advice on using a photoelectric
exposure meter is included. A number of
the illustrations are in color. Eastman
Kodak Company, Rochester, New York.—
25 cents.

THE BrROWNING PRESELECTOR AND VISUAL

FreQuENCY MONITOR is a single page
leaflet, Bulletin 103-A, which describes two
instruments of great value to the serious
amateur radio operator. The preselector de-
scribed has a general coverage of 5 to 185
meters, with electrical band spread, and
gives 25 to 70 DB gain on all bands. The
visual frequency monitor insures precise fre-
quency measurement on the amateur bands.
Browning Laboratories Incorporated, Win-
chester, Massachusetts—Gratis.

StaTisTics OF RAiLways oF Crass I, is a

12 sheet folded bulletin based on the
official summaries of the Interstate Com-
merce Commission from 1926 to 1938. It
covers—among other phases—investment
and income, fixed charges and dividends,
traffic averages, equipment and service,
taxes, and so on. Association of American
Railways, Bureau of Railway Economics,
Washington, D. C.—Gratis as long as
limited supply lasts.

AO PropLE is a 26-page booklet which gives

a comprehensive picture of the world’s
oldest and largest optical institution and
of the people who work for it. Well-illus-
trated, the booklet was created by American
Optical Company for distribution to pros-
pective employees, company visitors, editors,
professional men, and the general public.
Although the booklet can be read in a few
minutes, the reader will nevertheless get
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an accurate idea of the tradition behind the
optical concern and its workers and also an
understanding of the intricate technical
problems involved in the manufacture of
optical equipment of all kinds. The booklet
can be considered a valuable contribution
to the art of establishing cordial relation-
ships between industry and the public and
as such may well be worth studying. Ameri-
can Optical Company, Southbridge, Mass.
—Gratis.

Lerrz BookLET No. 7838 describes the Leitz

Gnome II home projector for two by
two-inch slides and gives complete informa-
tion on the projector and accessories.
E. Leitz, Inc:, 730 Fifth Avenue, New York,
N. Y.—Gratis.

SomE CERAMIC MANUFACTURING DEVELOP-

MENTS OF THE WESTERN ELEcTRIC CoM-
PANY, by A. G. Johnson and L. I. Shaw, is
a 25-page illustrated report which gives a
general picture of the development work
involved in the introduction of manufactur-
ing processes for various ceramics as used
in telephone apparatus. The work reported
here should be of interest to many other
industrial fields. Bell Telephone Labora-
tories, 463 West Street, New York City.—
Limited free distribution.

BrasTiNg DiTcHEs witH ExXpLosIVES is a

62-page illustrated booklet designed to
give its readers a working knowledge of the
use of dynamite for this particular purpose.
The information applies specifically to
drainage as required for farm land, highway
construction, and for other purposes where
economy and cfficiency are necessary fea-
tures. Besides the detailed instructions,
the book describes blasting tools, acces-
sories, safety rules and practices, and so on.
E. I. du Pont de Nemours & Company, In-
corporated, Wilmington, Delaware.—Gratis.

AvrLis-CHALMERs TEXROPE DRIves anp Lo-

MAINTENANCE MOTORS is a 28-page illus-
trated catalog that shows various types of
industrial drives and gives data on how a
drive should be selected for a particular
purpose. It also lists various types of elec-
tric motors which are particularly adaptable
to varying operating conditions. Allis-
Chalmers, Milwaukee, Wisconsin.—Gratis.

EARLY FIRE-MAKING METHODS AND DEVICES,

by Warren N. Watson, B.S., A.M,, is an,
interesting book of 71 pages plus an index
which gives a running story of the whole
history of fire-making from the most primi-
tive implements of early man and more
modern but uncivilized races down to the
present day match. Illustrated and de-
scribed are fire drills of various types, per-
cussion methods of striking fire, and physi-
cal methods, including the fire piston.
Warren N. Watson, Fairfax, Virginia.—
81.50 cloth, $1.00 paper.

Kopak FiLms is a 56-page booklet on Kodak
roll films, filmpacks, miniature and sheet
films. Photographic characteristics of the
films, such as speed, contrast, and the like,
are described, and the sensitometric terms
are explained. Of especial value is the
“Specifications” section, which provides full
information as to the photographic and
physical characteristics, the uses and pro-
cessing of each film. Eastman Kodak Com-
pany, Rochester, New York.—15 cents,
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LEGAL HIGH-LIGHTS

Patent, Trade Mark, and Related Legal Proceedings That
May Have a Direct Effect on Your Business

By ORSON D. MUNN, Litt.B., L.L.B., Sc.D.

New York Bar
Editor, Scientific American

UNDRAMATIC

SET of rules is not a dramatic theme
that is subject to protection as such
under the copyright laws. This principle
is illustrated by a suit for copyright infringe-
ment, brought by the author of a book re-

lating to sales arguments, against a promi-

nent automobile manufacturer. It was
charged by the author that the copyright
on his book was infringed by a moving
picture used by the automobile manufac-
turer for demonstrating proper sales tech-
nique to its salesmen. The portion of the
book which was alleged to be infringed
contained a list of six principles or rules of
persuasion to be followed in presenting a
sales argument. The accused moving pic-
ture film depicted three salesmen, two of
whom expounded and demonstrated faulty
sales arguments. The third salesman ex-
pounded and illustrated the proper sales
approach and correct sales arguments. In
the course of his portrayal the salesman
listed certain rtules or principles to be
followed in presenting a sales argument and
the rules thus expounded in the moving
picture were similar both in content and
in sequence to the six rules listed in the
book. In illustrating the proper sales ap-
proach the third salesman carried out or
followed the rules which he expounded.
It was contended by the author of the book
ithat because of the listing of the rules or
‘principles of salesmanship as set forth
‘above and because of their portrayal in the
imanner described, the moving picture con-
ftituted a dramatization of the book and
{accordingly was an infringement of the
xcopyright thereon.

The Court rejected this contention, point-
ing out first of all that “a set of rules is
"not a dramatic theme” and that accord-
ingly the moving picture could not be con-
sidered a dramatization of the book.

SELLER BEWARE

HE seller of a patent should beware

that he does not infringe it because in
a suit for infringement of.the patent he
cannot defend on the grounds that the patent
is invalid. In a recent suit for patent in-
fringement the inventor of a box for paper
rolls had been an officer of the plaintiff
corporation and while in its employ had
assigned his patent to the corporation.
Subsequently, he severed his connection
with the plaintiff corporation and organ-
ized the defendant corporation for the pur-
pose of manufacturing and selling boxes
for paper rolls. Thereafter the plaintiff
corporation sued both the inventor and the
defendant corporation, charging patent in-
fringement and one of the defenses raised
was that the patent was invalid. The Court

ruled that the defense of invalidity could
not be raised because of the previous rela-
tionship between the inventor and the
plaintiff corporation and because of the
intimate connection between the inventor
and the defendant corporation. This suit
not only expresses the established principle
that the assignor of a patent cannot subse-
quently question the validity of the patent
in a suit brought by the assignee but also
carries it one step further and holds that
a corporation organized and controlled by
the assignor cannot question the validity of
the patent.

LAcCQUER

PATENT on lacquer consisting of a

combination of nitrocellulose and a
particular synthetic resin was held valid
and infringed in a recent suit for patent
infringement which illustrates that the sub-
stitution of one ingredient for another may
amount to invention. The particular syn-
thetic resin which was mixed with the
nitrocellulose was described in the patent
as a solution of a glycerol ester of a resin
and organic carboxylic acid selected from
the group consisting of phthalic, maleic,
fumaric, malic, and succinic acids. The
Court found that prior to the patent in suit
lacquers had been made by mixing nitro-
cellulose with other types of resin. The
Court also found that the particular resin
described above was known and had been
used for other purposes prior to the patent
in suit. It was argued by the defendant
that the mere substitution of one resin for
another did not amount to invention but
was within the range of routine laboratory
work and represented mere mechanical
skill. On the basis of the evidence intro-
duced in the case, however, the Court con-
cluded that the results obtainable by mixing
resins with nitrocellulose could not be pre-
dicted, that the production of the lacquer
covered by the patent in suit resulted from
considerable experiment, and that the
lacquer was superior to the lacquers of
the prior art. As a result the Court held
the patent to be valid.

WEATHER STRIPPING

PATENT for an ‘all-metal weather

stripping which is applied to the
window without the use of nails, screws,
or other extraneous fastening means was
held to be valid and infringed in a recent
suit before the federal courts. The patent
in suit disclosed a weather stripping formed
of a unitary metal clamping portion adapt-
ed to clamp to either the sash or the frame
and a resilient metal weather closing strip
attached to the clamping portion. The de-
fendant manufactured and sold a weather
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stripping having a metal clamping portion
and a resilient weather closing strip. How-
ever, the defendant’s weather stripping dif-
fered from the weather stripping shown in
the patent in several respects and it was con-
tended by the defendant that because of
these differences his stripping did not in-
fringe the patent. Thus, in the stripping
shown in the patent the clamp was formed
with an arcuate hooked portion which was
not embodied in the defendant’s structure.
The Court found that plaintiff’s weather
stripping was new and represented a sub-
stantial advance in the art. As a result
it concluded that the differences referred
to by the defendant were not important and
did not avoid infringment.

OUTSMARTED
RECENT case in the New York State

Supreme Court involved a rather
novel application of the so-called Fair Trade
Act. The Fair Trade Act which has been
passed in substantially the same form in
most of the states of the Union permits a
manufacturer to enter into contracts with
his customers, fixing the retail prices at
which they may sell commodities bearing
his trade mark, name, or brand and provides
that knowingly selling commodities beneath
the price thus fixed constitutes unfair com-
petition.

In the case in question a silk manufacturer
entered into a contract with a dress manu-
facturer confining the sale of silk bearing
the trade mark “Pussy Willow” in the
cutting trade to the dress manufacturer who
in turn agreed that the retail price of the
dresses made from the “Pussy Willow”
fabric should not be less than $12.95. A
prominent New York department store
attempted to purchase dresses made from
the “Pussy Willow” fabric from the dress
manufacturer but since the department store
would not agree to refrain from selling the
dresses for less than $12.95 each, the dress
manufacturer refused to sell the dresses
to the department store. Thereafter, the
department store obtained dresses from
another and unauthorized source but which
were nevertheless manufactured from gen-
uine “Pussy Willow” fabric and they pro-
ceeded to sell the dresses for less than
$12.95 each. The silk and dress manufac-
turers then sought to obtain an injunction
against the department store on the grounds
that the sale of the dresses for less than
$12.95 each was in violation of the Fair
Trade Act and constituted unfair competi-
tion.

The Court refused to grant the injunction,
pointing out that the dress was manufac-
tured by some other source and was not
a product of the dress manufacturer nor did
it bear his trade mark, name, or brand.
‘The Court also pointed out that, while the
silk was undoubtedly the product of the
silk manufacturer, the dress did not consti-
tute a “commodity” produced or owned by
the silk manufacturer. The Court, conclud-
ing that every act of “outsmarting” does not
constitute unfair competition, made the fol-
lowing statement:

“Obviously, the defendant outsmarted
the plaintiffs. But the law does not essay
to reach every case of outsmarting; nor does
every case of outsmarting constitute unfair
competition. I recognize the plaintiff’s
embarrassment and possible loss. But I
am unable to perceive that the law here
invoked affords them relief.”
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AGRICULTURE
Ashes Improve Soil.
Plant Wounds, Acid
Prickly Pear, Eiimination o
Seed Germination, Speeding.
Seed Germination, Testing
Straw, Digestibility of....
Sunlight and Agriculture
Tobacco, Growing Nicotineless..

AIR CONDITIONING
Dehydrator, Versatile
Gas Cooied Compressor Motor..
Insulation, New Lightweight.....
Silver Protected by Air Conditioning.......

ARCHEOLOGY, ANTHROPOLOGY, and
ETHNOLOGY
Apes, Intelligence of
Early Manin the Sahara
Flint Flaking..
Gilf Kebir.......
Saluki 5000 Years Ago.

ARMY and NAVY. See also War.
Destroyer ‘““Hammann’’
Gun, 155 mm Field
World Navies....
Yawls for Navy...

ASTRONOMY
Binaries, Eclipsing
Galaxy Re-Measured, Our.
Observatory, McDonald....
Palomar Telescope Dome..
Public Astronomical Demonstrations.
Schmidt Camera, Details of ...
Stars, Interior Composition of.
Stars Shining, What Keeps the?
Telescope Museum, Corning
Telescopes, Variable Power..
Triple Star

AUTOMOBILES
Brake Lining, ‘‘Floating’
Drivers, lnsane Automobile.
Headlight, Unit...
Inspection and Te: g
Inventions in Automotive Fieid
Liquid Coal as Car Fuel.
Motor Fuels, Substitute.
Rubber Automobiie Springs.
Safety, Co-Operation for...
Traffic, 1904 to 1937..........
Truck, Largest Electrically Driven.

AVIATION
Aerial Mapping for Highways
Air Corps Expansion...
Air Routes, Need for...
Air Travel, Economy of.
Aircraft Investments...
Airmail Pick-Up System..
Airplane Industry, Growth of.
Airplanes, Safe..
Autogiro, Mail
Autogiros to Spot S
Bombing, Types of
Civic Aeronautics Authority, Work of..
Clipper, Sectional Drawing of.
Douglas DC-4
Engine, 2000 Horsepower Duplex- Cyclone
Engine Horsepower, Measuring.
Engines, Pre-Testing......
Flaps, Improved Wing.
Flying Boat Maneuverability.
Flying Boats, Life of...
Future of Flying
German Aviation, Streng
Hangars, Multiple
Helicopter, Asboth..................
Ice Formation, Prevention of.
Life Raft, Pneumatic
Military Tactics........
Model Airplane Hobby..
Plastic Fuselages and Wings
Private Flier, Help for...
Propeller, Four Bladed...
Safety Equipment in Air D
Seaplanes on Land Airports..... ...
Sodium Lights for Airports.......
Target Airplane, Radio Controlled.
Training Planes, Types of...
Transatlantic Flying....
Tunnel, Huge Pressure

BIOGRAPHY and PORTRAITS
Anderson, T. Hart
Baumann, Anton F.
Bethe, Hans Albrecht.

Decker, George A..
Einstein, Albert..
Field, Nathaniel..
Foy, Byron C..
Hanson, O. B..

Hubble, Edwin P..
Lemaltre, Georges.
Lunding, C. A. Rober
Miller, Dayton C.....
Plaskett, Dr. John S
Tolman, R. C

BIOLOGY

Colors, Secrets of Life’s
Man—Mechanical Misfit.
Marine Borers (Teredos) ....

BUILDING CONSTRUCTION

Aluminum Foil Insulation.. 350
Architectural Form, New. 227
Building Block, Glass... 226
Cement, Copper-Bearing. ... 167
Concrete Floors, Coloring.. 100
Copper Sheathing, Fiber Base.. .. . 292
Copper Surfaces, Protecting.......... 358
Fire Resistant, Old Buildings Made 295

Moisture Detector for Walls 2

Petroleum By-Productsin HomeBulldmg 131

Plywood, New Finishes for...
BUSINESS

Aluminum, Untruths About..

Automaton Salesmen

Foreign Commerce,Unfair Competltlon in 319
Pan-American Trade.. 196
Selling Price, Control 381
CHEMISTRY
Analysis, Instrument for. 93
Catalytic Refining............ 93
Ceramic, New Low-Temperature.. 361
Clay Substitutes for Mica.. 162
Diketene.............cccoeee. 290
Fluid Analysis by Light.. 290
Fluorine, Filters for. 350
Glass-Marking Ink.. 156
Paper Coating from Corn 289
Plant Wounds, Acid Heals. 355
Raw Materials, Chemical. . 226
Resin, Water Soluble. . .. 285
Standards, Electrometric pH 294
Sulfamic Acid, Applicatipns of .. 349
Synthetic Flber (meon) 287
Tensolite, Uses for.. 349
Thiodiglycol 290
Vitamin K, Structure of.. 297
Wastes, Uses of Industrial. 286
Water Softening, City 40
CONSERVATION
Forest Conservation 131
Los Angeles River Reconstruction. 264
CRIMINOLOGY
Camera as a Witness 229
Lie Detector, Progress with.. 8
Photography by Police. 49
ECHOES 342
ELECTRICITY
Black Electroplating, 221
Camera for Studying Arcs. 296
Dictating Machine, Electrical.. 163
Electroplating with a Brush.... 39
Flourescent Lamp, ‘“‘Screw-Socket”. 43
Fuses, SIOW.........ccccovvvviiiviiii, 350
Generating Plant, Portable Diesel 100
Insulation, Glass and Mica Dust.. 107
Insulation, Molded Paper........... 162
Lightning Analysis (Fulchronograph). 260
Lightning Photography...... .... 365
Magnetism, Theory of Earth’s 152
Meter Scales, Revolving.. 41
Smoothness Indicator...... 157
Traffic Markers, Illuminate 352
Voice Recorder, Steel Tape 97

ENGINEERING, CIVIL and MECHANICAL

Boiler Water, Treating... 171
Bridge, Hinged Spans on.. . 92
Bridge, Tacoma Suspensmn ....... 340
Caisson Construction, Anchored 340
Canal-Wall Trimmer.... 286
Circular Seam Welding. 354
Gear Tooth Measurement.. 129
Generator Tube, New Steam 170
Hoover Dam..................cc.co. . 98
Internal Combustion Engme First.. 233
Joint Lock, Spline... .. ... - N 101
Los Angeles River Control. ... 264
Marine Borers (Teredos), Control of. . 266

Nieuwe Maas T
0Oil Wells, Controlled Drilling of

Piles, Increasing Capacity of....................
Reference Points, Maintaining Street........ 29

River Tunnel, Arc-Welded Steel 350
Rivers in Miniature 140
Turbine Blades, Testing.. 226
Vibration, Study of. 166
ETHNOLOGY. See Archeology, etc.
FIRE
Fire Escape, Portable Metal............ 291
Fire Resistant, Old Buildings Made 295
Mine Fires, Testing for 98
FIRE ARMS
Bird Season Shotguns. 302
Dueling Pistols (Henry Clay). 363
European Guns Available.... 363
Gun, Marlin .410 and .22.. 303
Rust Prevention... ............ 363
Shot-Gun Shells, New Crimp for. 143
Stocks, Tenite...........c..ovvieniiinns 362
Target Revolver, .22 (Iver Johnson). 363

Trap and Skeet Loads, New
FISH

Rotary Fish Screens.

Salmon, Transplanting...
FOODS

Aluminum, No Poison From..

Beef Tenderizing

Butter Maker, Biggest 287
Fruit, New Wrapping for. 34
Milk, Phosphatase Test for. 287
Milk Preservation. 29
Nuts................. 160
Papain, Use of. 35
Refrigeration Af 354
Trichina in Pork............ 103, 360
Turkeys, Streamlined.... 106
Vitamins and White Bread. 221
Watermelons, Seedless 104
FORESTRY
Chestnut, Blight-Resistant.. 93
Forest Conservation......... 131
Timber Volume Calculator. 31
Tree Mover, Big...... 356
Trees, London Plane 98
Veneers, Improved 42
“Woven Wood” 104
FUELS
Kerosene Explosion, Bacteria Cause. 346

Motor Fuels, Researchin
Motor Fuels, Substitute
Straw for Fuel
GLASS
Building Block, Glass....
Glass-Marking Ink........
Platinum Sealed to Pyrex
Pump, Industrial...
Quartz-Like Glass.
Safety Glass, New....
HEALTH, See Medicine.

INDUSTRY

Airplane Industry, Growth of.. 159
Aluminum, Extrusion of... 36
Automobile Parts, Testing 25
Dehydrator, Versatile....... 297
Expansion Coefficients, Measuring 38
Expansion Fits by Freezing... 222
Flame-Descaling............... 227
Gears Cast Centnfugally.. . 220
Glass Pump for Industrial Uses.. 162
Industrial Products from Nuts. 160
Manganese, Cuban... ... 210
Moisture Measurmg in Gases 220
Noise Control........................ 204
Raw Materials, Important.... 226

Recording Instruments, Inkle
Refractometer, New............
Refractory, New Castable.
Slide Rule, Industrial....
Spectroscopic Analysis...
Wastes, Uses of Industrial..
INSECTS
Insects Eliminate Prickly Pear...
Methyl Bromide as Fumigator....
LIGHT . .
Baseball, Night y .32

Flourescent Lamp, ‘‘Screw-Socket”.. /43
Frozen Solar Energy 293
Pillar Halos.............. 45
Sodium Lights for Airports.... 158

LUBRICATION
Oil Conditioner...
Oils, Voltolized
Rubber Lubricant.

MARINE

Ship Building, American Expansion o 88
Ships, Safer................ccccceeeen. ‘68
Turbines, Impulse Blades of.. 70
Yawls for Navy 3400
MEDICINE

Alcohol Antiseptic, New... '3
Blood Préssure, High....... 21

Bubonic Plague, Birds May Carry. 43
Cancer, Possible Cause of. 285
Cancer, Research on......... 278
Dark Adaptation, Sweets Aid.. 299
Expectant Mothers Smoke, Shou 352
Fluorine, Filters for.......... 350
Gas Mask for Oxygen 221
Hay Fever, Research in 348
Heart, Artificial.. 96

Mental Disease, Non-Shock Treatment for 35

Organs, Culture of 99
“Rubber Lung”’ Perfected.. 346
Serum, Frozen............. 355
Smalipox Vaccine, New... 96
Spotted Fever, Ticks Carry.. 37
Sterilizing Sporting Equipmen 164
Sulfanilamide for Ear Ailment. 100
Sulfanilamide for Smallpox? 35
Sutures, Nylon Surgical.. 229
Tonsils, Removal of...... 26
Tuberculosis, Control of.. 230
Vitamin K, Structure of .. 297
Vitamins, New Names for.... 97
METALS and METALLURGY

Alloy, “Z” Nickel. 102
Alloys, Imperfect.. 222
Aluminum, Extrusion of. 36
Aluminum Foil Insulation. 350
Cobalt in Steels, Determination of. 228
Fishing Tackle, Monel. 95
Luggage, Aluminum.. 223
Manganese, Cuban... 210
Metal Protection (No Rust Liquid) 9%
Platinum Sealed to Pyrex.. 22
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Silver Steel, Advantages of...
Steel, Air-Hardened

METEOROLOGY

Humidity, Relative.... 196
Pillar Halos 345
MISCELLANEOUS
Blue Dye, New Brilliant.... 159
Boomerangs, Principles of.. 90
Brake, High Efficiency Raiiroad. 231
Ceramic, New Low-Temperature.. 361
COg, Shipping Liquid.. - 227
Color Determiner......... 224
Dermascope, Aid to Beauty.. 352
Facial Protection for Oil-Well Workers 28
Gloves, Solvent Resistant.. 157
Labels, Self-Adhesive 34
Luggage, Aluminum..... 223
Metal Cleaner, Rub-Less 160
Meteorites, Diamonds in 298
Pipe, New Smoking......... 34
Pipe Filters, Cigarettes for 232
Razor Blade Sharpener...... 103
Shadow, Shakes Hands With. 224
Skin Protective Cream... 107
Tracing Paper, Unusual.. 357
Wall Paper Removal 100
Watch Crystals, Mounting Unbreakable 290

Wire Insulation, Plastic..................coco. 235
NAVY, See Army and Navy; also War
OPTICS
Dermascope, Aid to Beauty....
Sun Glasses..................
Vision Concentrators...
PAINTS and VARNISHES
Asphalt Aluminum Paint

Drying of Automobile Enamels 35
Floor Paint, No-Slip.... 95
Paint Remover.... 225
Paint Spraying..... 97

Paint, Wet Surface.

Rubber Paint.......

Sand Blast, Enamel-Removing....
PAPER

Paper Coating from Corn....

Preserving Paper.
PATENTS, COPYRIGHTS, and

TRADE MARKS

“B. O.” Trade Mark 191
Bath Salts, Trade Mark for. 191
Cleansing Cream, Patent on 255
Coca Cola In China.... 255
Co-Pending Patents.... 255
Crawling Baby Trade Mark 255
Disclaimer.......................... 127
Dramatization, Copyright of.. 381
Exhaust Shroud, Patent on.... 191
Face Powder and Graphite T 127

Fan Blades, Patenton ..
Gear Tooth Patents....

Glass Brick, Patents on. 127
“Gold Medal” Trade Mark. 319
Injunctions, Violation of.. 255
Invention, Foreign.... 63
Joint Ownership.. 319
Lacquer Patent...... 381
“‘Mein Kampf”’ Copyright 255
Misrepresentation in Patents. 151
‘Music, Rights to Use of......... 63
‘Patent, Infringement of, by Seller. 381
Patent Law Changes........... 319
Patent System Sesqm Centenni 333
Relitigation........................ 63
Run-R-Stop Trade Mark. 191
Siphon Capsule Patent.. 255
Song Copyrights............ 191
Substitution, When Allowable.. 63
:Weather Stripping Patent...... . 381
PETROLEUM
il Wells, Controlled Drilling of................ 65, 84
/Petroleum By-Products in Home Building 131

P/HOTOGRAPHY and MOVING PICTURES
Angle Photography..... 176, 368
7

Animal Photography 4

Book Plate Suggestion.. 242
Brush, Negative............ 371
Camera, Argus Model C3 372
Camera, Argus Model M. 310
Camera, Crosley Press Jr. 53
Camera, Electricamera.. 115
Camera, High-Speed... 296
Camera, New Standar 114
Camera, Super Robot.... 309
Camera, Univex Zenith. 371
Camera, Zeiss Ikoflex III. 243
Camera, Zeiss Tenax I.. 115
Cameras, Kodak Monitor 370
Cartoon Movies, How Made. 109
Color, Wide Interest in. 46
Color Camera, Curtis. 51
Contest, Ray-Del....... 111
Contest, Scientific American. 113
Copying Stand, Solar.... 115
Dampness on Film, Effi 110
Design Against the Sky..... 110
Developer, Perutz Fine Grain.. 245
Developer, Soft (GD-33).... 178
Developer, Walden RFD 180
Developer, X-33 Formula.. 46
Developing Outfit, F-R Roll Film.. 370
Diving Cyclist...... 110
Dog Photography. 241
Easel, Montage.. 370
Easel, Princeton 369
Ease!, Willo.......... 115
Enlarger, Federal 52
Enlarger, Kodak Precision.... 308
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Enlarger, Kodak Transparency.
Enlarger, Photrix......................
Enlarger, Skinner Restitutional
Enlarger, Solar..........................
Enlarger, Univex Micrographic.
Enlarger, Willoette...
Enlargers, Sun Ray..
Enlarging, No-Border..
Etching Screen, Powell..
Exposure, Determining..
Exposure, Guide to Outdoor
Exposure Meter, Argus..
Exposure Meter, F-R..
Exposure Meter, Mini...
Exposure Meter, Weston
Fiim, Agfa Hypan.......
Film, Dufaycolor PF
Film, Minipan.............
Film, Triple S Superpan,
Fiim Rewinder, Robot
Film Tank, Leitz......
Filter, Chromeflash..
Filter, Lafayette....
Filter, Tone Control.
Filters, Blue and U.
Filters, Carrying....
Filters, Contrast....
Filters, Double-Duty..
Finding Negatives....
Flower Photography.
Focusing Kink.......
Focusing Trouble
Formats, Narrow...
Glass, Photographing Fractures in
Ground Level Viewpoint..
Hospital Photography
Institute, Adams.........
Instruction Book, Rea
Instructions, Following........
Kodachrome, Duplicates of.
Lamps, Color-Flash........
Leica 25th Anniversary.
Lens, Leitz Summitar....
Lens, Mercury Telephoto.
Lens, Univex Telephoto
Lenses, Cleaning............
Light Diffusers, Mellowbeam
Lighting Fixture, Agfa.
Lighting from Below
Lighting Guide........
Lightning Photography.
Mat Cutter, X-Acto
Morning Stroll.........
Mounts, Lafayette ““In-Slip””.
Mounts, Texturite................
Natural History Photography..
Neck-Pod.....

Negative Carner “Willo.
Negative File, Bee Bee.
New Camera, Why Buy a?
News Photography Award.
Oval Table Elections..
Paper, Identifying Em
Paper, New Cykora...
Photo-Flood Switch.
Photography, Kid...
Photometer, J. M. P..
Pigeon Photography...
Police Equipment, Cameras as.
Portrait By Candlelight........
Portraits, Double Chins in.
Posing.......................
Print Dryer, Drum.
Print Dryer, Fedco.
Print Dryer, Speedo
Print Press, Willo.
Print Rinser..........
Prints, Cleaning Old..
Projector, Kodaslide.....
Radio Program, Photographic.
Range Finder, Bee Bee..........
Range Finder, De Jur-Amsco..
Record Book...........
Reel Clip, Besbee.
Reel Loader, Ka-I-Ko
Reflection, Photography
Reflection, Tricks by...........
Schmidt Camera Details of.
Screen, Lafayette Home- Movxe
Screens, Agfa Texture
Sepia Prints...............
Sequence Flasher, Robot
Shadow on Pattern....
Shadows, Opposing.
Shutter Testing....
Slide Rule, Optical..
Solutions, Saturated..
Sound Movies, Amate
Spotlight, Focusing...
Spotlight, Makeshift..
Spotting Kinks...........
Squeegee Plate Cleaner.
Stereo-Mirror

46,

Synchro-Flash, Sports By.......

Synchronization Tester (Synchroscope)
Synchronized Flash, Leica......
Synchronizer, Goodspeed Flash.
Table-Topping, Hints for..
Tank, F-R Adjustable.
Tank Reels, Dustless
Tripod, Atlas.............
Tripod, Thalhammer.
Tripod, Tilt-Top..
Tripod, Tru-Pan..
Under-Water Photography
Vacation Pictures, Selecting
View Cameras, Demand for.
Viewing Filter, Monotone.
Winder, Mercury Rapid....
World’s Fair Photography...

179
372
114

, 244

383

PHYSICS
Atom Smasher, Van de Graff.. 132
Atomic Energy, Possibilities of.. 2
Echoes........cccccuvieeiiiiiiiii e 342
High Pressures, Research on.. 202
Hyperspace..........cc.cceeeeeeenn 131
Light, Measuring Speed of. 336
Magnetism, Theory of Earth’s.. 152
Mesotron, Study of the... 270
Relativity, Status of.... . 22
Spectroscope, Uses of. . 133, 212
Uranium Atom, Splitting the.... .

PLASTICS

=« Airplanes, Molded.. 15
Bottle Closure... 29
Coffee Plastic.... 224
Electroplating Plastics. 354
Heatless Casting Plastic.. 223
Heel, Transparent.. 355
Preservmg Natural HlStOl‘y pecimens . 217
Resin Cement 223
Sugarcane Bagasse Plastic... 165
Surface Finish, Synthetic Plastic. 237

Wire Insulation
PLATING

Black Electroplating

Nickel Plating Solution, Chloride

Plastics, Electroplated
PROBLEMS, MATHEMATICAL,

171, 236, 301, 361

RADIO

Airplane, Radio Controlled Target.... 283
Marine Telephone, Midget.. 168
Propaganda by Radio........ 26)
Radio Program, Photographic 48
Receiver, Bell-Ringing 290
Storytone 294

RAYS
Beef Tenderizing by Ultra-Violet
X-Ray Equipment, Million-Volt..
X Rays, Group Study of.

RESEARCH
Automotive Research, Co- Operatlve
Cancer, Research on........
High Pressures, Research on..
Uranium Atom, Splitting the..

ROADS
Aerial Mapping for Highways.
Traffic Markers, Illuminated.

RUBBER
Chlorinated Rubber Exports

Clutch, Rubber Tire Industrial 225
Koroseal “Synthetic Rubber” ... 20
Latex, Action of, on Aluminum 222
Lubricant for Rubber................ 40, 95
Rubber, Automobile Springs of... . 98
Rubber Paint...................... 42
Rubber Springs, Long-Lasting.. 360
Rubber Substitutes, High Cost of.. 347
Tensolite, Uses for. 349
Tire, Huge.... 230
Tire, Oil-Pr 104
Tires, Testing Bicycle 346
SAFETY

Automobile Drivers, Insane...
Co-Operating for Motor Safet;
Drowning, Toll of ................
Fire Escape, Portable Metal.
Life Raft, Pneumatic....
Mine Fires, Testing for.
Safety Equipmentin Air Transport... ...
Safety Plate Glass..........ccccoooiiiirenee.ne

SEISMOLOGY

Earthquale Insurance 63
Earthquakes, Buildings to Resist.. 71
SPORTS. See also Fire Arms
Fishing Tackle, Monel Q95
Model Airplane Hobby..:. 144
Sterilizing Sporting Equipmen 164
TELESCOPES. See Astronomy
TELEVISION
Cathode-Ray T ubes, New.. 28
Problems of Television 2
TEXTILES
Flameproofing Fabrics 38
Synthetic Fiber (Vinyon) 287
Water Repellent Finish 99
TOOLS
Hack Saw Blades, Welded.... 39
Lathes, Steel Bench for...... 233
Measuring Instrument (Microkator).. 32
Wrench, Torque Indicating........................ 231
WAR
Anti-Aircraft Combat Car................c........ 347
Autogiros to Spot Submarines. 339
Aviation, Military Tactics in... 349
Bomb Proof Shelters, English. 138
Bombing, Typesof................ 327
Espionage, F. B. I. Controls. 333
Mines, Aerial Balloon ........ 326
Moral Rearmament (Editorial).. 68
Poison Gases, Tabulaticn of... 300
Port Defense, United States. 272
Preparedness for Pcace 269
““Self-Sufficiency”........ 2
Training Planes, Types 349
Westwall Invincible, Is the? 349
World Navies 10

WELDING

Arc Welder, Small
Circular Seam Welding
Dry Ice Used in Welding..
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Are You—

==—\putting your spare time to
good advantage?

N—=—one of the many who are
seeking a new field to en-
ter?

~—=—seeking a means to save
money wherever possible?

If you are, here is
a practical solution
to your problem.

HOPKINS’
CYCLOPEDIA
OF
FORMULAS

Is the foundation for the
beginning of a fascinating
hobby; the groundwork on
which to build a practical
knowledge of useful chemi-
cal facts.

Is the foundation for
hundreds of suggestions for
those who are seeking sala-
ble articles which can be
manufactured at home

profitably on a small scale.

¢

F you want to save money
on wines and liquors;
your dyes, inks, polishes,
soaps, paints and varnishes,
adhesives, antiseptics,
bleaches, cosmetics, etc.

You can profitably make
them from the 15000 form-
ulas contained in the 1077
pages of

HOPKINS®
Cyclopedia of Formulas
$5.50 postpaid (domestic)
For sale by

SCIENTIFIC AMERICAN
24 W. 40th St., New York City, N.Y.
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or MEN

who want to become mdependent
m the NEXT TEN YEARS

N the Spring of 1949 two business men will be sitting in a mid-town restaurant.
“I wonder what’s going to happen next year,” one of them will say. “My business
1s fine now—but the next few years are going to be hard ones, and we may as well

face the facts.”
The man across the table will laugh.

“That’s just what they said back in 1939,” he will answer. “Remember? People
were looking ahead apprehensively—and see what happened! Since then there has
been the greatest growth in our history—more business done, more fortunes made,
than ever before. They’ve certainly been good years for me.”

He will lean back in his chair with the easy confidence and poise that are the hall-

mark of real prosperity.

The older man will sit quiet a moment and then in a tone of infinite pathos:
“I wish I had those ten years back,” he will say.

@ Today the interview quoted above is purely imagi-
nary. But be assured of this—it will come true. Right
now, at this very hour, the business men of America are
dividing themselves into two groups, represented by the
two individuals whose words are quoted. A few years
from now there will be ten thousand such luncheons and
one of the men will say:

“Ive got what I wanted.”

And the other will answer:

“I wish I had those years back.”

In which class are you putting
yourself? The real difference be-
tween the two classes is this—one
class of men hope vaguely to be
independent sometime’ the other
class have convinced themselves

CONTRIBUTORS TO THE COURSE

Just a few of the business leaders who have
contributed to the Institute training course are
such prominent men as:

EdwardR. Stettinius, Jr. Thomas J. Watson
Chairman of the Board  Pres., International
U. S. Steel Corp. Business Mach. Corp.

Alfred P. Sloan, Jr. Frederick W. Pickard

Chairman of the Board  Vice-President

General Motors Corp.  E. I. du Pont
deNemours&Co., Inc.

Colby M. Chester, Jr
Chairman of the Board
General Foods Corp.

Major B. Foster
Chairman, Dept. of
Banking ana Finance
N. Y. U,

"'FORGING AHEAD IN BUSINESS' is an interesting,
helpful booklet. It is yours for the asking. Send for it.
Measure yourself by it. Look clearly, for a few moments,
into your next few years. Whether or not you will follow
the path it points is a matter that you alone must decide.

that they can do it within the next few days. Do you
believe this? Do you care enough about independence
to give us a chance to prove it? Will you invest one single
evening in reading a booklet that has put 400,000 men
on the road to more rapid progress?

This booklet costs you nothing—and for a good reason.
It is worth only what you make it worth. Itexplains how
for more than thirty years it has
been the privilege of the Alexan-
der Hamilton Institute to help
men shorten the path to success;
to increase their earning power;
to make them masters of the
larger opportunities in business.

ALEXANDER HAMILTON INSTITUTE

Executive Training for Business Men

To the Alexander Hamilton [nstitute
169 Astor Place, New York City

Send me without cost a copy of “Forg-
ing Ahead in Business.”

Name

Business

Business Position. ...

In Canada, address Alexander Hamilton In-

stitute, Ltd., C, P, R, Bldg., Toronto, Can.



They Call It “Yankee Ingenuity”

. HERE ought to be some better way . ..”
says Bill Merrill. And it bothers him so
much that he has to do something about it.
That’s the kind of a fellow he is. During his 39
years with General Electric he has been finding
““better ways’'—and you and I have benefited.
That’s why, today, he is head of the Works
Laboratory at the G-E Schenectady plant.

How have we benefited? Well, for example, by
better and cheaper paper, because Bill helped in
many ingenious ways to apply electricity to
papermaking. During the War, he helped Uncle
Sam out of a hole by showing him how to cast
anchor chain by the ton instead of forging it a
link at a time. His ideas helped us get better

refrigerator cabinets, replacing wood with steel,
and a brand-new way to eliminate garbage, by
the Disposall, or ““electric pig,”’ that macerates
kitchen waste and washes it down the sewer.
“Yankee ingenuity?’’ Bill hails from Maine!

In General Electric there are hundreds of men
who, like Bill Merrill, are developing new
products, finding ways to improve and make all
products less expensive. It’s these ““Bill Merrills,”’
along with thousands of skilled workers through-
out industry, who make it possible for you and
me to have more of the things we want and
need—comforts and conveniences unknown a few
years ago. Bill's slogan, too, is More Goods for
More People at Less Cost.

G-E research and engineering have saved the public from ten to one hundred dollars
Jfor every dollar they have earned for General Electric
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