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Would you turn your back

on a wounded Soldier ?

You think you wouldn’t...you don’t mean to...

But unless you are giving every precious
minute of your time...every ounce of strength
that you can spare...towards helping win
this war as a civilian, you are letting down
those soldiers who are sacrificing lives to win
it for you.

What you are asked to give up isn’t much
compared with what theyre giving up. The
extra work you undertake is small compared
with the gigantic effort they are making. But
to a wounded soldier, what you do can mean
the difference between life and death.

You make the choice.

Looxk Arounp You! Pick your war activity—
and get into it! In your local Citizen Service
Corps or Defense Council there is something
for every man, woman and child to do. If no
such groups exist in your community, help to
organize them. Write to this magazine for
free booklet, “You and the War,” telling
what you can do to help defeat the Axis.
Find your job—and give it all you've got!

EVERY CIVILIAN A FIGHTER



BAMBOO, weightier of Philadelphia’s
two fine, vigorous gorillas, has a fascinat-
ing habit of pitching bananas, tomatoes,
and watermelons at some whose looks he
doesn’t happen to fancy, with such fine
control that they learn to keep their dis-
tance. His kind of fun. The article on page
246 tells more about him.
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90 Years Ago in . . .

(Condensed From Issues of June, 1893)

SUBMARINE BLASTING—“The most extensive submarine
blasting operation ever undertaken for the improvement of a
harbor was that for the removal of the rocks known as Hell
Gate, which obstructed the passage between New York Harbor
and Long Island Sound. The works for the final operation in
removing the middle reef consisted of the excavation of 21,669
feet of galleries through the rock, of an average section of 10
feet square, and involving the removal of 80,232 yards of rock
by blasting. The total quantity of roof and pillars remaining
to be shattered by the final explosion to a depth of 30 feet
amounted to 270,717 cubic yards. The number of cartridges
placed in the holes was 42,500, containing 240,399 pounds of an
explosive consisting of potassium chlorate and nitrobenzol and
42,331 pounds of dynamite.”

CRUISER—“Never before in the history of our navy has the
trial trip of a war vessel attracted such general attention as was
excited by the final speed test of the new cruiser New York. . .
The performance of the engines, boilers, and accessories was
excellent. . . Not a journal heated unduly nor was any water

. Her ram

used on bearings except as a matter of precaution. .
bow and high freeboard are conspicuously noticeable as the
vessel is seen at anchor, the 8 inch rifles she carries being 25

feet above water. . . She has also twelve four-inch rapid fire
guns, eight rapid fire six pounders, four rapid fire one pounders,
and four Gatling guns, besides six torpedo tubes, one in the bow,
one in the stern, and two on each broadside.”

INDUSTRIAL CHEMISTY—“Chemists turn scrap iron into
ink, old bones into lucifer matches, the shavings of the black-
smith’s shop into Prussian blue, fusel oil into oil of apples and
pears, the drainings of cow houses into fashionable perfumery,
beggars’ rags into new pilot coats, cesspool filth into ammonia,
and tar waste into aniline dyes and saccharine.”

ENGINES—“The triple expansion engine for ships was first
designed by Peter Ferguson (of Fleming & Ferguson, of
Paisley), who fitted them on board ship in 1872. To the late Dr.
Kirk, however, is due the general adoption of this class of
engines, through the clearness with which he demonstrated
their superior economy.”

LIGHTSHIP WAS ANSWER—“The Lighthouse Board of
the Treasury Department has not given up the project of erect-
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ing a lighthouse on the outer Diamond Shoal, off Cape Hatteras.
The shifting sands of the ocean bottom at this point, combined
with the frequency and the violence of storms and the difficulty
of getting material to the ground, conspire to make the erection
of a lighthouse there more difficult than any undertaking of the
kind that has ever been attempted in the world before.”

STONE-CUTTING—“French ingenuity has contrived an im-
proved stone-cutting saw of remarkable efficiency—a circular
saw having its edge set with black diamonds in the same way
as the straight blades; but as the strain on the diamond is all
in one direction, the setting can be made much firmer.”

ALWAYS ROOM—“We hear so much about the material
progress of the age, our wonderful inventions and the great
discoveries that are destined to be of untold benefit to man, that
it is well sometimes to take a look through the big end of the
field glass and see how little really has been accomplished in
comparison with what remains to be done. For in truth we have
but scratched the surface of the globe to a very small extent.
The north temperate zone alone has begun to be developed, and
it is only a beginning—the wastes of Siberia still lying practi-
cally uncultivated—while the south temperate zone and the
tropics are scarcely touched, with their untold-wealth of animal
and vegetable products, besides the undoubted mineral resources
which they contain. . . The lesson of it all is that there is always
room for discovery and that we are nowhere near the exhaustion
point of the earth’s resources.”

PRE-SPARKPLUG—"Ignition tubes for gas engines are now
made of a composition consisting of kaolin, chalk, sand, and
feldspar. These materials are ground up with water before
being mixed, and the coarser particles are allowed to subside;
the creamy fluids containing the finer particles in suspension
are then mixed and allowed to settle. The paste deposited at
the bottom is drained, kneaded, and stored for some months in
a damp place. It is then moulded into the required shape, and
dried by exposure to the air. The tubes are then packed in
cylindrical cases of clay, and heated for fourteen days by the
flame of a wood fire. Such tubes have lasted 546 days and
showed no signs of wear, whereas a wrought iron tube is often
destroyed in three days.”

ROADS—“The centralization of power and its distribution by
the trolley system have inaugurated a cheap and rapid trans-
portation system for suburban and even rural districts. The
country roads have been invaded by the trolley. . . Simultane-
ously the movement for good roads has mounted into a national
issue. All over the country are heard the calls for better roads. . .
The ideal road has been claimed to be a Telford or macadam
strip with a trolley line on each side. This provides for those
who wish to pay fare, while the farmer can transport his prod-
uct by the old-fashioned way. It is a self-evident fact that
horses must become accustomed to the trolley car . . . Already
local steam roads have been seriously affected by the competition
with trolley roads . . . The next generation will only be able to
wonder how its ancestors continued to exist under the regime of
slow horse cars.”

WOOD PRESERVATIVE—“Naphthalene, which is a prod-
uct of coal tar distillation, in appearance something like
paraffin, has been found useful in England for the preservation
of timber.”
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He can smile through it all

So let’s keep a smile a-going

back here, too.

Even though war is crowding
the wires, telephone people still
want to give you pleasant,
friendly service. Materials for
new telephone facilities are
not to be had. But there’s no
shortage of patience and

understanding.

Takes a lot of pulling together
to do this and we appreciate the

help from your end of the line.

BELL TELEPHONE SYSTEM

T i
o
v/ R
§ .]‘ \"g

WAR CALLS COME FIRST

® Your continued help in making only vital
calls to war-busy centers is more and more
essential every day.

243



SMALL INDUSTRIES ALSO SHINE

THE IMPORTANT fact that individual initiative is far from dead
in these United States is daily being more and more forcefully
brought out by charily released information on the progress of
war production. First to receive the Army-Navy “E” award
among manufacturers were, of course, the larger industrial
plants. They were more flexible in operation, had greater re-
sources, could stand momentary losses; therefore, they could
more readily convert to war needs. But soon came word that
smaller plants were in line for the coveted pennant. They, too,
were showing their mettle, were proving that not big business
alone could do the things which had to be done to assure victory
for the United Nations. And some of them were surprisingly
small; at the time of writing, the “E” had just been presented
to a six-man plant engaged in precision instrument production.
This is not the lower limit of size, however. Records show that
this plant is the third smallest manufacturing unit to be so
recognized for efficiency in service.

That such small plants can do their share, and sometimes more
than their share, in the war effort would be accepted as a matter
of course if it had not become the fashion, in recent years, to
think of American industry as composed of huge corporations
with millions in resources at their backs, and with thousands
of employees at their beck and call. Not to be forgotten, how-
ever, is that these large companies did not spring full-blown
from nothing ; they, also, had their small beginnings when there
was only a tiny shop and the boss worked side by side with em-
ployees.

Thus the small plants that today are showing the stuff of
which modern American industry is fabricated are but carrying
along the traditions of the American way. From the days of
metal-worker Paul Revere through the early struggles of
Charles Goodyear and the first productions of Thomas Edison
to the mighty industrial empires such as that started from
scratch by Henry Ford, our nation’s history is replete with
records of the accomplishments of the “little man.”

Now, with World War II setting new industrial production
goals, these “little men” are once more proving that they have
the guts to fight against odds, to gamble their futures on their
faith in their own ability, to give themselves whole-heartedly to
the cause that demands the best in every man.

To the small manufacturers as well as the large who have
earned the “E” award, our heartiest congratulations. To those
who have not as yet reached that peak of perfection goes our
faith that they will never let down until the pennant flies above
their plants. American industry is in this fight with both fists
and both feet. With the shining examples that have been set so
far, failure is unthinkable—A.P.P.

ENGINEERING RESEARCH IN UNIVERSITIES

A RECENT plea that industry finance university research in the
fields of engineering, uttered by Prof. James Kip Finch of the
School of Engineering, Columbia University, brings new atten-
tion to one of the aspects of college operations that is all too
often forgotten. In the laboratories of these institutions is con-
ducted invaluable research in many fundamentals of science that
sometimes comes to public attention in the form of new industrial
processes or products. Often, however, the endowment system
under which most of this work is carried on is not sufficient to
make the greatest possible use of the facilities available.

Thus, states Professor Finch, “the university must turn to
industry for the increased support necessary not alone for the
maintenance of fundamental research but to make possible that
expansion of research activities which will be essential to the
maintenance of both industrial as well as educational leadership
in the post-war world. . . . While the situation differs in the
several branches of engineering it is clear that industry must
rely upon our engineering schools not only to train the personnel
required in industrial research, but for all possible aid in con-
ducting such research.

“The great bulk of development research,” continues Pro-
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OUR
Point

OF VIEW

fessor Finch, “the search aimed at the development of new or the
improvement of older manufacturing methods, at improved
quality or lower manufacturing costs, will probably be under-
taken by industry. But fundamental research usually has not such
immediately practical aims. It is true that some of the knowl-
edge that it uncovers often leads to new and patentable products
or methods, but much of it is directed toward the clarification
and extension of existing theory, and the reduction to a science
of hitherto empirical techniques. While development research
may thus become increasingly an industrial activity, it seems
clear that our engineering college laboratories will continue to
share the field of fundamental research with industry.”

This makes good sense. Even though the research worker in
industry may be as unhampered as possible in his exploration
of the unknown, there is always a certain amount of restraint
engendered by the knowledge that his work is closely linked
with industrial needs. Never can he be completely freed from
this feeling. In the cloistered laboratories of the university, how-
ever, there is less feeling of immediate need, of the necessity for
turning up something of practical industrial value that can be
put at once into production or other use.

It would seem to us, then, that the plea of Professor Finch is
one that should not go unheeded. Properly administered and
with adequate safe-guards against exploitation, such co-opera-
tive research should have tremendous value to all concerned.
Industries that do not, or cannot for one reason or another,
maintain their own pure-science research facilities have here an
offered opportunity to participate in a branch of work that will
be of great value to them in the future and that at the same time
will aid in developing our over-all knowledge of the funda-
mentals. Organizations now doing such work in their own
laboratories can benefit by similar co-operation either threugh an
expansion of existing programs or by turning over their funda-
mental research to a corps of university specialists and concen-
trating their own resources on applied research.

No matter how the details are worked out, the suggestion has
great merit and will warrant the fullest investigation and study
by all industry.—O.D.M.

OF MANY TONGUES

MEMORY of school-boy aversions to the study of foreign lan-
guages comes clearly to mind when reading of the present
educational work which the government is conducting with
groups of men who are destined to take over administrative
work in many fields when the war is won and the recon-
struction period sets in.

Thinking along the same general lines, but apart from the
immediate aims of these governmental “schools,” those school-
boy aversions must by now be sad history for many men.. When
the war is over and the peace is being won, industries of all
kinds will be reaching for foreign markets. There will be a
crying need in many fields for technically trained workers who
also have a mastery of languages, preferably several. Only those
who are equipped with the proper background will find them-
selves in a position to take advantage of the positions then
available.

This self-evident fact makes us urge that fathers guide the
thinking of their sons along these lines, that upper high-school
and college students take this part of the future into considera-
tion before shying away from languages classes—A4.D.R. IV.
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Personalities
in
Science

IN THE field of radio, the name of Major
Edwin Howard Armstrong is second
only to that of Marconi. Recently the Edi-
son Medal was presented by the American
Institute of Electrical Engineers to Major
Armstrong ‘“for distinguished contribu-
tions to the art of electric communication,
notably the regenerative circuit, the super-
heterodyne, and frequency modulation.”
With characteristic modesty, Major Arm-
strong accepted the Medal with the fol-
lowing words:

“The continuous good fortune that has
followed me, providing second chances at
inventions when the first chance was
missed and tossed away, has been all
that a man could hope for and more than
he has any right to expect.”

Internationally known for inventions
which created modern radio and parti-
cularly for the invention of wideband
frequency modulation, Armstrong is Pro-
fessor of Electrical Engineering at Co-
lumbia University, and likes best the title,
“a former pupil of Pupin.” Thirty years
ago, when Armstrong finished his engi-
neering studies at Columbia, he became
the protege of Michael Pupin, Edison
Medal winner in 1920.

Armstrong was born in New York City
December 18, 1890. While a sophomore
at Columbia he became interested in the
operating properties of the audion de-
tector, or radio tube. Experimentation at
his home in Yonkers, New York, led to
his invention of the feedback or regenera-
tive circuit, which increased the sensi-
tivity of the audion hundreds of times as
a detector of radio signals. For the first
time, useful, solid transoceanic and trans-
continental radio signals could be re-
ceived. The initial Armstrong invention
also produced for the first time continuous
high-frequency oscillations by means of a
thermionic tube.

These giant strides in radio started 18
years of litigation costing millions of dol-
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MAJOR EDWIN HOWARD ARMSTRONG

lars. The U. S. Supreme Court ruled
against Armstrong. Disagreement with
the verdict of this tribunal was expressed
by the Franklin Institute, the American
Institute of Electrical Engineers, and the
Institute of Radio Enginers in awarding
their highest honors and medals to Pro-
fessor Armstrong.

The advent of 1917 found Armstrong in
France as an army captain, later as a
Major, with the United States Signal
Corps, in charge of the technical end of
Aircraft and Intelligence Radio. While
serving in France he perfected his second
invention, the superheterodyne circuit,
magnifying the weak signals on the short
waves thousands of times. This re-
ceiving system was greatly superior to
any development up to that time, and is
still used today in almost all types of radio
receivers.

Armstrong’s development of the super-
regenerative circuit, disclosed in 1922, was
his third great invention. The super-
regenerative was the means of increasing
the sensitivity of the regenerative some
thousands of times above that normally
obtained by means of simple regeneration,
and made possible exploring and develop-
ing the short-wave channels, notably for
two-way police and military communica-
tion systems.

Armstrong secured patents for his wide-
band frequency modulation invention, his
fourth outstanding contribution to radio
and to the world, in 1933. Through “FM,”
static was conquered, ultra-high-fidelity

SCIENTIFIC AMERICAN

broadcasting was made practical, and
there was opened the heretofore restricted
territory of United States radio to the
development of more stations and more
networks. .

Among the honors accorded Major
Armstrong are the Doctor of Science
Degree from Columbia in 1929 and from
Muhlenberg College in 1941; the Medal
of Honor of the Institute of Radio Engi-
neers in 1917; the Egleston Medal of
Columbia University, 1939; the Holley
Medal of the American Society of Me-
chanical Engineers, 1940; the Franklin
Medal of the Franklin Institute, 1941;
and the John Scott Medal awarded by the
Board of Directors of the City Trusts,
City of Philadelphia, 1942. The French
government made him a Chevalier de la
Legion d’honneur in 1919, and he re-
ceived one of the 19 national awards of
“Modern Pioneer” by the National Asso-
ciation of Manufacturers in 1940.

Major Armstrong may be found at al-
most any hour of the day in his office or
in his laboratory in the Philosophy Build-
ing at Columbia. He is neither difficult to
find nor hard to see. Rejecting any attri-
butes of genius, Major Armstrong attri-
butes his success in no small measure to
“luck, plus a tremendous amount of hard
work.” His large, well-knit frame be-
speaks the outdoor man rather than the
laboratory worker. Armstrong’s energies
these davs are now devoted almost entire-
ly to aiding in the war effort—“just like
everybody else,” in his own words.
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GORILLA ROUND-UP

Concerning Each of the Sixteen Living Gorillas in these United States

A\/IERICA didn’t become gorilla con-
scious until a circus bought a
specimen called Buddy, rechristened him
Gargantua the Great, and ballyhooed him
all over the country. Thanks to circus
publicity and the fact that, until recently,
he was the only portable gorilla in capti-
vity, Gargantua is better known than all
other gorillas put together. His popularity
is a real tribute to his press agents, for
there are no less than 16 gorillas in the
United States.

Despite his wide notoriety, Gargantua
is not the largest gorilla in captivity, nor
the oldest, nor the one which has lived
longest outside of the African jungles.
Animals now residing in American zoos
are the holders of all these records.

Ngagi, who lives in the San Diego Zoo,
tips the scales at the incredible weight
of 635 pounds, the greatest ever officially
recorded for any gorilla. Ngagi, Cincin-
nati’s Susie, and Philadelphia’s Bamboo,
each estimated to be 17 years of age, all
are tied for the honor of being the oldest
individuals in captivity. Bamboo also holds
the record for longevity; on August fifth,
this summer, he will have survived 16
years of civilization.

Gorillas are found only in Africa and
two subspecies are recognized, each con-
fined to its own special area. One, the
Coast Gorilla, inhabits the hot, tropical
rain forest along the Gulf of Guinea, and

the other, the Mountain Gorilla, lives 600

miles away in the mountains of the
easternmost part of the Belgian Congo.

Between the two beasts, coastal and
mountain, there is little to choose. Each
attains the same size and the technical
distinctions for telling them apart consist
chiefly of comparative measurements and
anatomical features, points which can be
determined with accuracy only after the
animal is dead. In general, though, the
mountain gorilla has longer, heavier hair
and is more showy and desirable for
exhibition. When accurate information is
available on just where an individual was
captured, one can class a specimen imme-
diately, but coastal gorillas also inhabit
mountains in certain parts of their range.
This leads to confusion and probably more

Reprinted from Fauna. published by the Zoological
Society of Philadelphia
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ROGER CONANT

Curator, Philadelphia Zoological Garden

than one so-called mountain gorilla actu-
ally belongs to the other race.

Determining sex in gorillas is almost
as difficult as attempting to classify a
specimen of doubtful origin. Males and
females look much alike and more than
one lamentable mistake has been made.
Martin and Osa Johnson sold a pair of
gorillas to the San Diego Zoo in 1931;
now both are known to have been males.
Massa was delivered to the Philadelphia
Zoo as a female, but “she” turned out to
be “he.” When the circus acquired M’Toto
as a mate for Gargantua, the skeptics
began shaking their heads, but it is now
generally agreed. that this animal is a
female.

THE anthropoids have a propensity for
contracting human diseases and doubt-
less this weakness, plus faulty dietetics,
contributed most to the early lack of
success in keeping them at zoos. In any
event, every gorilla transported from its
native habitat died in short order—that
is, until recently. Nowadays more is
known about keeping them alive and
healthy, and there are now no less than
13 of the great beasts in American zoos,
plus the two in the circus and one in pri-
vate hands.

Ngagi, the 635-pound champion, is the
undisputed leader when it comes to size.
He lives in the San Diego Zoo and stands
five feet, eight inches high in his un-
stockinged feet. Although well-propor-
tioned, he has the appearance of an obese
gentleman who dotes on cake and ice
cream and who gets most of his exercise
pushing himself away from the - table.
Briefly and unreservedly, he is immense.

Ngagi and the late Mbongo were cap-
tured as youngsters:by the Martin John-
sons and both definitely have been iden-
tified as mountain gorillas. They were
playing together when found and were
constant companions until March, 1942,
when Mbongo succumbed to San Joaquin
disease after a brief illness. They slept
and ate their meals in separate quarters
but they played and wrestled together
every day, although, in keeping with their
great weight and dignity, they were not
so active and playful in recent years as
they used to be. Ngagi is now living alone,
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but the young female gorilla, Kenya,
recently acquired by the San Diego Zoo,
someday will be his mate.

Like all gorillas, Ngagi is a vegetarian,
consuming 30 pounds of fruit and vege-
tables daily. Special visitors to the San
Diego Zoo are taken behind the scenes at
bed time when the big fellow receives
his evening meal and is locked in his
sleeping quarters for the mnight. Close
mesh wire makes it impossible for him to
reach out, but it gives visitors a real
thrill, none-the-less, to stand inches away
from the monstrous animal. With fingers
as big around as a woman’s wrist, he
daintily removes every speck or blemish
from his food. He lies down or rests on his
elbows while eating and the entire proc-
ess is one of enjoyment, accompanied by
much smacking of lips. Carrots, potatoes,
and apples he peels with his teeth care-
fully and with little waste; the rinds of
citrus fruits also are discarded. He prefers
his bananas green and bitter; sour grape-
fruit bothers him not in the least.

AN INGENIOUS method of weighing the
gorillas was adopted years ago and
it is still possible to obtain accurate
weights at regular intervals by following
the same procedure. A panel, cut in the
bottom of the door adjacent to the sleep-
ing quarters, admits the platform of an-
ordinary warehouse scale. By offering
Ngagi food, he can be induced to step
upon the platform to be weighed.

Chicago has the distinction of exhibiting
twice as many gorillas as any other city.
A fine big male, named Bushman, lives
in the Lincoln Park Zoo, and the Chicago
Zoological Park, in suburban Brookfield,
boasts a male and two females, Sultan,
Suzette, and Miss Congo.

Bushman is a burly brute. Like all
other gorillas in captivity, he came into
human hands as a youngster. Today,
standing six feet in height and weighing
473 pounds, he little resembles the tiny
mite whom native women nursed when
he was captured in the jungles of the
French Cameroons.

Upon his arrival in Chicago in 1930,
Bushman was very friendly, and the keep-
ers delighted in taking him for romps on
the lawn. In their spare time they taught
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him to wrestle and to play {football.
Wrestling came naturally to him, and it
didn’t take long for him to master the
arts of tackling and running with the
ball. Had he exhibited anything approach-
ing human intelligence, he might have
been in demand for the teams of “dear old
Siwash,” but unfortunately his brawn
grew faster than his brain power. In due
time, figuratively speaking, he was putting
the keepers’ shoulders to the ground far
more often than the other way around.
One day he caught an attendant off guard.
Employing his best wrestling technique,
Bushman threw the fellow to
the ground with such force
that it was indeed lucky he
landed on his shoulders rath-
er than on his head. The gor-
illa stayed in his cage after
that and he has not been out
of it since, except in 1939,
when he was transferred to
new and stronger quarters.
One of the features of his
new home is a huge steel
chair on which he sits occa-
sionally. When he does, his
weight registers on a dial
visible to the public.

Sultan, Suzette, and Miss
Congo, the other Chicago
gorillas, all are youngsters.
They live together in a big
cage and, like children, they
enjoy playing. A favorite
pastime is to jump off a see-
saw and let their partner get
bumped. The play device they
enjoy most is a tub set up
under a shower bath, which
they operate themselves by
pulling a chain. They play
pickaback, but Sultan is al-
ways the passenger for he
is by far the smallest of the
trio. The two females, both
nine years of age, weigh
about 220 pounds each, while
he is only seven and weighs
about half as much. Miss
Congo is the ruler of the
roost and she used to give
Sultan a drubbing every time
they were together. Suzette,
with better mother instinct,
takes Sultan’s part and at the

present time, things are progressing
amicably.
Cincinnati claims the only educated

gorilla in captivity. Surely, Susie’s ac-
complishments merit acclaim, for she sits
at a table and eats her meals with her
keeper, rings a bell for service, and shows
a remarkable aptitude for handling a fork
or a spoon. Despite her age and size—
she is 17 and weighs 400 pounds—she is
remarkably tame and her keeper enters
her cage regularly. Because of her docility
she is the only living gorilla for which
accurate dimensions are available. Accord-
ing to recent measurements, she is five
feet tall and her reach, with arms out-
stretched, is &5 inches from fingertip to
fingertip. Her neck measurement is 25
inches, chest 56, waist 64, right arm
(around the biceps) 1914, wrist 13, calf
154, hand (across the knuckles) 714,
foot (heel to toe) 10%4. She certainly is no
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contender for the title of Miss America.
Susie is a coast gorilla and was ex-
ported from the Congo to Germany in
1927. Subsequently she was exhibited in
Hamburg and Paris. Her trip to America
in 1929 was the most unusual ever ac-
corded to any gorilla. Her passage was
booked, for $1000, aboard the Graf Zep-
pelin, and she was one of the passengers
on the big ship’s maiden crossing.
Each of the two gorillas in the Phila-
delphia Zoo, Bamboo (see front cover
photograph) and Massa, has quite an in-
teresting history. Bamboo’s point of origin,

pp———

Phlladelphla Zoo's 375 pound Massa, a show- off

as is the case with most animals secured
from dealers, is rather vague. He had
three owners before reaching Philadelphia
‘and most of his early history was lost in

the process of changing hands. Quite
definitely, he is a coast gorilla.
Upon his arrival, Bamboo weighed

only 11 pounds and he fitted snugly in-
side the suitcase which served as his
traveling compartment. With him, in an-
other suitcase, was a young chimpanzee
named Lizzie, who was his playmate for
many years and whose constant antics
kept him physically fit and on his toes.
Since he was the first gorilla to live in
America for any length of time, Bamboo
attracted wide attention and there is a
complete record of his early vears and
growth.

Eventually, he far outgrew Lizzie and,
tiring of her play, he put her in her place.
In time it became necessary to remove her,
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and for awhile Bamboo lived alone and
liked it—to judge from all the interest
he took in his neighbors. Then, just after
Christmas in 1935, Massa arrived. After a
period of introduction, which lasted sev-
eral months and during which the two big
animals were permitted first to touch
fingers, then hands and arms, they were
allowed to enter the same cage together.
Massa, although smaller than Bamboo,
took the lead at once and for a few days
he was king of the cage. Finally Bamboo
gave him a clip across the head and orders
were issued to separate the two per-
manently.

Bamboo has an amusing,
although unpleasant habit.
He delights in throwing
things and, after years of
practice, he has developed an
underhand pitch with mar-
velous speed and control.
Usually he confines himself
to throwing handfuls of
gravel but occasionally he
tosses a banana or a tomato,
with disastrous results. A
wire fence around his cage
helps to protect visitors, but
news - photographers,  who
must go inside the barrier
and for whom he appears to
entertain a special dislike,
are out of luck unless they
are adept at dodging. On his
last birthday he scored a rec-
ord by splashing five of them
with a single, well-aimed
watermelon.

At present Bamboo weighs
about 435 pounds, which
represents very little change
in the past few years. He
may now have reached his
limit but, judging from the
rapid way in which he gains
weight if his rations are
increased, it is believed that
50 pounds could be added to
his bulk in short order, if
he were allowed to eat his
fill. In the interest of main-
taining him in the best of
health, such an experiment
will not be tried. Bamboa
probably preserves more of
the dimensions of a wild gor-
illa than do his mere corpulent contem-
poraries in other zoos—and in the circus.

Massa was raised in a private home in
company with Gargantua. As a youth
he had the run of the house during day-
light hours and great was the mischief
into which he managed to get. He de-
lighted in removing the pictures from the
walls and enjoyed helping his mistress,
Mrs. Gertrude Lintz, of Brooklyn, in
scrubbing the floors. It was while en-
gaged in just such an activity that a seri-
ous accident occurred. While handling the
mop, Mrs. Lintz slipped and accidently
struck Massa in the leg. He turned on her
and bit her severely. Not long afterward
he was offered to the Philadelphia® Zoo.

Massa is an inveterate chest thumper.
He delights in standing erect for a few
moments, meanwhile beating a lively
tattoo on his chest with his partly clenched
fists. He is a show-off and amuses the
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crowds of visitors by dashing around his
cage with'a flat-footed shuffle. Ripping
burlap bags is one of his pastimes. An-
other is to seize the gymnasium ring
mounted on a chain and slam it against
the cage bars.

Both Massa and Bamboo have learned
to eat meat and they enjoy the fair frac-
tion of a pound of raw hamburg or cooked

Courtesy Zoological Society of San Diego
Mbongo of San Diego Zoo weighed
618 pounds before he recently died

liver which they receive almost daily.
Other gorillas also like meat occasionally
but, in the main, all are vegetarians.
Massa’s exact point of origin is un-
known, as is the case with most of the
other gorillas, and while he is supposed
to be of the mountain type, some doubt
has been cast upon this. Perhaps his
identity will not be determined with ac-
curacy until after his death, when de-
tailed measurements can be made.

DESPITE predictions that the war would
cut off all importations of rare ani-
mals, zoo history was made in August,
1941, when no less than éight gorillas ar-
rived in the United States, all at one time.
The prime reason' for ‘theé sudden influx
was the relaxation of strict regulations
which have, for many years, prevented
the mass exportation of the rarer African
animals. The newcomers were snapped up
like hot cakes and five of them sur-
vived. Kenya, of the San Diego Zoo, is
one of them; Oka and Makoko, of the
Bronx Zoo, and Phil and Mattie, of the
St. Louis Zoo, are the others. All are
thriving, and already they are taking their
places as foremost zoo citizens.

One gorilla, Du-du, imported late in
1942, still is in private hands. Were it not
for the fact that several of her eight pre-
decessors did not live, Du-du probably
would now be living 'in a zoo or circus.
The uncertainty of war conditions and the
possibility that gasoline rationing may
decrease attendance, and thus lessen in-
come, have made zoo officials a bit chary
about acquiring another expensive speci-
men. Du-du is an infaht, as great apes go,
being only three years of age, but the
chances are that before many months have
passed she, too, will be on public exhibi-
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tion somewhere in a zoo or circus.

Both of the two remaining gorillas in
the United States belong to “The Greatest
Show on Earth” Care, comfort, and
publicity have been lavished upon them
and there are few persons who do not
know at least something about them. They
travel in air-conditioned cages and
are sonorously and extravagantly billed
as “Mr. and Mrs. Gargantua,” and, with-
out a doubt, are the greatest attraction
in the entire Ringling Circus. Both were
raised in the lap of luxury.

Gargantua, who started life as Buddy,
lived in Brooklyn with Mrs. Lintz and
Massa. On shipboard en route to America,
he suffered severe acid burns on his face
and chest, resulting in scars which help
a great deal in his billing by the circus as
“The World’s Most Terrifying Creature.”
Several times he has managed to lay
hands upon circus employees, never with
fatal results, but his cage has been rebuilt
to prevent future accidents. He is a big
fellow and, while competent judges won’t
admit that he weighs as much as is
claimed for him—well in excess of 500
pounds—he is a splendid specimen and,
like most circus animals, in the pink of
condition. Getting him to do his keeper’s
bidding is well-nigh impossible, but he
still can be jockeyed into a small com-
partment at the end of his cage by show-
ing him a snake. Like many other pri-
mates, he has a distinct dislike for ser-
pents and he gets as far away from them
as possible.

Mrs. Gargantua, nee M’Toto, is a wife
in name only. As yet she has not been
near her intended spouse, except to look
at him through the bars of her cage and
throw back the garbage which he tosses

at her. The circus people say that it will
be a year before they will risk allowing
the two together.

M’TOTO is the most roly-poly gorilla
imaginable. She is as broad as she id
long and could give the circus fat lady a
run for her money. Accustomed to being
waited upon since infancy, she will accept
only such foods as she chooses. These
are cooked especially for her and her
menu includes a long list of custards and
purees. She was raised by Mrs. E. Ken-
neth Hoyt, who took her to Cuba when a
child specialist in Paris advised a more
equable climate for the then young gorilla.
M’Toto had the run of the Hoyt estate
for a time, and Mrs. Hoyt and the keeper
can do almost anything with her.

And that completes the roster. Every
one of the 16 is a champion in its own
right, at least in the eyes of its owners.
Each appears to be in the best of health
and destined to live for years to come.

Everyone hopes that they will, for the
time may come, and not too far distant,
when gorillas may be a thing of the past.
Already they are rare and the relaxation
of the laws protecting them, resulting
from the present chaotic conditions, has
permitted raids upon their numbers which
would not have been tolerated under nor-
mal circumstances. Several years ago most
of the European nations with colonies
in the Dark Continent agreed to prohibit
the exportation of many rare African
animals, including the gorilla.

Possibly within the next few decades
the only gorillas remaining alive will be
the few which survive in zoos. More than
one spectacular mammal has succumbed
to the inexorable advance of “civilization.”

NAME Sex Weight e ot Estxggted
B‘%’ngi]lggicglphia Zoo Male 435 1927 17
Btisiilc?lﬁNPark Zoo Male 515 1930 15
DY vate Owner Female 37 1942 3
G"’éﬁ%{f‘sNTUA Male 550 1937 13
Kg‘g}v %iego Zoo Female 150 1941 8
M%IIe{v(V) Iég'k Zoological Park Male 64 1941 5
M%lslislﬁdelphia Zoo Male 375 1935 13
Mgg 'II‘Jlg?xis Zoological Park Female 140 1941 6
M%}Sh.sicggoN(Z;c?ological Park Female 220 1936 9
M'C'I;I(?c’ﬁ(s) Female 400 1941 12
N%ﬁr(l} %Diego Zoo Male 635 1931 17
OIIET%W York Zoological Park Female 48 1941 3
PIéItI.LLouis Zoological Park Male 50 1941 4
SUCIt‘E(ggo Zoological Park Male 120 1937 7
S%Sig]innati Zoo Female 400 1931 17
S%%l]il:(':g.goE Zoological Park Female 220 1936 9

The 16 living gorillas in the United States
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Where War Surprises Are Born

New Weapons and Standardized Maintenance Methods

Are Developed at a Center in the United States

MERRILL FOLSOM

ow that the M7, the surprise weapon

that first sent Marshal Rommel

reeling on the African front, has seen

the smoke of battle and is no longer held

secret from the enemy, the evolution of

this now famous tank killer and fortress
blaster can be related.

It is an evolution sired by the changing
demands of modern battle and nurtured by
American manufacturing ingenuity; it is
typical of the life stories of many new
weapons, still clothed in military secrecy,
that are flowing from our factories to
armies of all the Allies. .

When Rommel caught British forces by
surprise on the Libyan desert in the
Autumn of 1941 by suddenly using 88-mm.
cannon to shatter tanks and blast vital
gun-emplacements, the news was flashed
by U. S. observers to Army G-2 head-
quarters in Washington. The Nazi cannon
were not self-propelled, but their fire-
power was so superior that the elephan-
tine battle-wagons of the British often
were left a shambles or sent scurrying
for cover.

Having long been aware that keeping
a jump ahead of the Nazis in the devel-
opment of better armaments was like
playing leapfrog, Army engineers here
were already working on a new weapon
which consisted of the powerful 105-mm.
howitzer mounted on the highly mobile
M3 medium tank chassis.

The contrivance resulting from this
marriage became known as the M7,
a self-propelled weapon never before
equalled in the world. It was capable of
shattering objectives at distances of
seven miles and then speeding at more
than 35 miles an hour to new places of
vantage before dive bombers could locate
it and shower missiles from the sky.

The M7 appealed to officers of the
Army Ground Forces and Ordnance De-
partment as the ideal answer to the
Rommel 88’s, so it was labeled a “hot
project” for immediate action. In 16
days final layouts for production models
were drafted, and three weeks later the
first M7’s were delivered at the Aberdeen
Proving Ground in Maryland for testing.

Part of the genius behind the develop-
ment of the M7 was the fact that it was
made of component parts which had
hitherto been tested and standardized for
other armaments, so after only minor re-
visions in machine guns and armor the
new weapons were soon going secretly
overseas in quantity.

Before the end of 1942 they were hit-
ting Rommel hard on all the African
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fronts, serving as tank killers by firing
armor piercing shells and as the Nemesis
of the 88’s by firing high-explosive shells
—all the time jockeying for position in a
manner well beyond the capabilities of
the immobile Nazi howitzers.
Development work of the type which
resulted in the M7 is conducted by the
War Department’s recently activated
Tank-Automotive Center in Detroit. If a
new variety of tank is needed for invasion
of Europe, a lighter gun mount for tra-
versing swamps of the Solomons, or a
revised armored car for reaching moun-
tain fastnesses of Burma, the job of de-
signing and producing the conveyors of
cyanide devolves upon the TAC. With so
many of the Allies relying on us for war
machinery, the job has become colossal.
‘I'he production of Ordnance materiel has
risen 71,000 percent in 30 months; present
contracts at the TAC total $25,000,000,000.

N THE program are many surprises for

Hitler, Hirohito, and Mussolini. One
mentioned by Major Gen. Levin H.
Campbell, Jr., Chief of Ordnance, is a
240-mm. howitzer capable of shooting a
350-pound TNT shell with sufficient ac-
curacy “to lay it right on the city hall
steps.”

The TAC is a slice of the War De-
partment, lifted from the congested banks
of the Potomac and placed in the center
of the automotive industry of Michigan.
It is a concentration of 99 percent of all
the tank and automotive work of the
Ordnance Department, and serving at its
headquarters are numerous liaison officers
of the British, Russians, Chinese, and
other Allies who get American mechan-

ized legs to speed their fighting armies.

Work of the TAC spans the world.
In addition to keeping in constant com-
munication with task forces across the
seven seas, it tests its tanks and vehicles
in the heat and sand of California, on
the beaches of Florida and Maine, in the
snows and rocks of Colorado, on the
blizzard-swept plateaus of Manitoba, and
at the wide expanse of Aberdeen.

The modern and balanced team of ve-
hicles handled by the TAC includes items
ranging from 60-ton tanks to feather-
weight military bicycles. On the list are
complete assortments of light, medium
and heavy tanks, reconnaissance vehicles,
jeeps, amphibians, scout cars, gyro-stabi-
lized tank guns, command cars, self-
propelled artillery and anti-aircraft wea-
pons, cargo vehicles, personnel carriers,
and motor transport vehicles. In all, there
are more than 200 varieties of tanks and
wheeled vehicles.

ot the least of the TAC’s problems is

that of standardization and simplifi-
cation of vehicles—a subject that sounds
minor and until the war became global
failed to make much impression on some
Army officers. But with the war now
conducted on far-flung battlefronts, re-
quiring supply and repair depots at every
scene of operation, standardization of
parts has become a problem of first
magnitude.

At one time the primary aim was to
get serviceable vehicles into action as
swiftly as possible, regardless of how
much uniformity of design existed. Quan-
titatively this was a good job, but the
result was that so many varieties of
vehicles were reaching war zones to per-
form the same type of service that the
maintenance problem became unnecessar-
ily acute.

Every tank or truck with a different
type of engine, axle, transmission, wheel
bearing, or chassis needed different spare
parts and tools, as well as specially trained
maintenance crews. An average tank has
30,000 parts and 200 special tools. Multi-
plying these figures by the number of
variations in component parts — parts
which could often be identical—carried

- L i.‘n e
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The M7 tank destroyer and gun-emplacement blaster
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the maintenance problem into astronomical
digits and left many supply depots issuing
cries of anguish instead of spare parts.

After serving eight months on African
deserts, Lieut. Col. Joseph M. Colby,
chief of the TAC’s Development Branch,
returned to this country and remarked:

“Our greatest thrill in Egypt came at
a time when we received a set of major
overhaul tools for the Continental engine.
Our greatest disappointment occurred
when we opened that package and found
that this lovely set of American tools
was for the Guiberson Diesel engine. We
had no Guiberson Diesel engines in Egypt.

“The greatest improvement which we
can now make in simplifying our
maintenance problem is the simplification
of the equipment to be maintained. In a
theater of operations we can train men to
take care of one engine and we can fur-
nish tools and spare parts for one engine,
but if this one type of engine is increased
to three or four different types, it means
that the burden of each of the essential
elements of maintenance—trained men,
spare parts, tools, and facilities—is in-
creased in direct proportion to the num-
ber of different items to be maintained.”

AN EARLY step in the standardization
move was to establish a simplification
section in the TAC, with Lieut. Col.
Frank A. Mickle, former associate pro-
fessor of mechanical engineering at the
University of Michigan, heading the
group. Standardization of the tank engine
was one of the first objectives, and one
engine soon was chosen for mass produc-
tion.

The TAC has five branches, Develop-
ment being the first to deal with a new
vehicle. The next is Engineering, which
determines the serviceability and main-
tainability of new types of equipment.
Then come Manufacturing, charged with
having vehicles produced by private
manufacturers and arsenals from coast to
coast; Supply, which must have the

finished materiel delivered to task forces
throughout the world in proper quanti-
ties and at proper moments; and Main-
tenance, charged with the enormous job
of keeping rolling stock rolling.
Detroit was already teeming with activ-

Another tank destroye

L o e e . 3
r, mounted on a Half-Trac chassis

ity when the TAC arrived in town, and to
secure office quarters it was necessary
for the War Department to lease the
Union Guardian Building, a 40-story
downtown office structure then occupied
by 160 private tenants. But this space
was not enough, so several floors in the
near-by Buhl Building and in the Fisher
Building uptown were also taken.

To house some of the 400 Army offi-
cers and 3600 civilians who came from
every state to work at the TAC, the
government obtained 500 rooms in hotels
such as the Book-Cadillac, Statler, and
Fort Shelby, paying half the rent and
allowing the workers to occupy the rooms
for ten or fifteen days by paying the
other half. At the end of that period
the workers had to find permanent lodg-
ings, and to ease the rent burden the
TAC obtained occupancy priorities on
apartments in several low-cost housing
developments.

In line with its policy of assigning to
industry as large a role as possible in
the conduct of the war, the Army in-
stalled Brig. Gen. Alfred R. Glancy as
Deputy Chief of Ordnance in charge of
the TAC. He is an old-time automobile
manufacturer, having been president of
the Pontiac Motor Car Company and a
vice president of General Motors, and he
was partly responsible for the industrial
success of southern Michigan.

No STICKLER for military formalities, and
thoroughly irked by duplications of
effort in some government offices, General
Glancy is running the TAC as he would
an automobile company. His aides may
have high military rank, but in the
armament production cycle they are just
hired hands. Task forces are his clients.
And the shortest distance for him be-
tween two points is a straight line, by-
passing organizational flubdubbery and
bureaucratic protocol by a method which
he whimsically calls “Mrs. Glancy’s treat-
ment.”

The general shuns armed guards. A
badge system of identification for his
civilian workers, designed by old-time
Army officers after the fashion of a sys-
tem used to protect offices in Washington,
was short lived when General Glancy be-
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gan his corner-cutting. He can get much
more excited over a discovery that one
type of grease can be used in a tank
which hitherto required five types than
he can over a discovery by some highly-
schooled officer that secret documents are
being stamped with green ink instead of
specified red ink. This attitude mystifies
some Army men.

His desire for efficiency ahead of pro-
tocol is catching. When a school for
mechanics in one of the Ford factories
needed five engines for study—engines
which were rolling off an assembly line
a few hundred feet away—Army regula-
tions required that the engines be shipped
first to the Rock Island Arsenal, from
which the school could requisition them.
The Glancy treatment was used by aides,
however, and the five engines were rolled
across the floor to the school, leaving the
formalities for some one else to worry
about when inventories are taken.

HESE shortcuts occasionally lead to con-

fusion. The librarian of the TAC was
moved 19 times during the “shaking
down” process in the Union Guardian
Building, and then one Saturday after-
noon General Glancy decided there was
no need for the library anyway. In 20
minutes books and pamphlets were torn
from the shelves, ending three months of
work. But on the {following Monday
morning the general was convinced that
the library had some value and should
be restored. William Schild, the librarian,
put things back in shape. Not long after-
ward, however, he was moved the twen-
tieth time and decided to leave the TAC
and return to his former job as sales
manager of a Chicago paper company.

Brig. Gen. John K. Christmas, long an
authority on tanks, is Deputy Chief of
the TAC, and the general staff includes
a mixture of men whose fighting experi-
ence goes back to 1917 and others who
have just stepped from executive offices
of the large automobile companies into
uniforms of captains, majors, and lieuten-
ant colonels—and higher.

Among these new officers are Lieut. Col.
Benjamin Ourisman, who had one of the
largest automobile agencies in the world;
Colonel Graeme K. Howard, former vice
president and overseas manager for Gen-
eral Motors, and Lieut. Col. Felix Doran
Jr.,, former manager of the Fleet Division
of General Motors. In addition, General
Glancy brought to his civilian staff such
men as Lee Anderson, long a kingpin in
the advertising work of General Motors,
Chrysler, Hupp Motors, and Packard.

Typical of ‘the experienced Army men
who are being shoved to the top in the
TAC is Colonel Colby. Thirty-eight years
old and of almost boyish appearance, he
was graduated from West Point in 1929,
served in the air corps and cavalry and
then went to work in earnest on tank
design. In 1933 he helped perfect the first
modern tank, known as combat car T4,
which had the first radial aircraft engine
used in a tank, rubber jointed tracks, and
a controlled differential that permitted
smooth steering. Compared with the 4 to 8
mile-an-hour speed of the World War
tanks, the T4 could travel 55 miles an
hour on wheels and 37 on tracks.
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Colonel " Colby’s wrath rises when he
hears of Army men who believe the tank
is the only important vehicle in modern
battle and that heavy artillery should
still be pulled muzzle backward by sepa-
rate tractors instead of being mounted on
tank chassis. From his experience as a
boxing champion at West Point and as a
cavalryman in the field, Colonel Colby
gained firm convictions that maneuvera-
bility and unification of all offensive forces
is imperative.

“The principles of war do not change,”
he said. “‘After my observations of opera-
tions in the Middle East and after having
closely studied German moves in the low-
lands, France, Poland, Czechoslovakia,
Norway, and Russia, I am convinced that
the principles of war have not changed
since the day Alexander rode at the head
of his heavily armed cavalry.

“Security, reconnaissance, mass move-
ment, and reserve hold their same im-
portance. The only thing that is new in
this war is speed. The tank has entered
the battlefield and has changed the pace
from that of the foot soldier to that of
the mechanized vehicle.

179 HE backfield men of a football team
are its most spectacular players.
They get all the publicity and, therefore,
there is a common tendency among most
young people to want to be quarterbacks,
halfbacks, and fullbacks. But any one
who has played the game knows that the
success of the quarterback is based on
the efficient functioning of the ends, the
tackles, the guards, and the centers, and
their codrdinated operations as a team.

“Because the tank has been the pace-
setter of this highly mobilized war, publi-
city has been centered on the tank, with
little publicity given to the other members
of the combat team which enable the tank
to become effective. If a quarterback is
able to run faster, it is essential to give
him fast interference. Because the tank
has increased the pace of the battlefield,
it is essential that the speed of the other
elements of the combat team—reconnais-
sance, communication, support artillery,
and others—be likewise increased.”

Co-operating with the TAC are nu-
merous civilian and governmental agen-
cies. The Industry Integration Commit-
tees, composed of leading industrialists,
handle specific problems such as allocation
of alloy steels, tools, dies, armor plate,
and tank tracks. They keep industry
operating like one large family, pooling
resources and headaches; they enable
manufacturers to deal directly with one
another, swapping parts, raw materials,
machine tools, and improved methods of
operation.

The United States Tank Engine Com-
mittee, with the heads of the larger auto-
mobile companies as members, is per-
forming a difficult job on tank engine
improvement, standardization, and pro-
duction.

When Colonel Colby returned from
Africa and reported that Rommel’s early
successes had been due to his emphasis
on maintenance, using 20 percent of his
entire army on repair work and being able
even to restore broken tanks to service
while battles were raging, new emphasis
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was placed in Detroit on schooling for
United States maintenance men.

The TAC consequently is collaborating
now with the Military Training Division
of Ordnance in promoting 13 large schools
for the training of ordnance soldiers in
the repair and maintenance of tanks and
wheeled vehicles. Here, again, industry
has been put to work. The schools are
operated in automobile factories, with
the companies furnishing all equipment
as well as the teaching staff.

“Got to be damned sure no boy’s ghost
will ever say, ‘If your training program
had only done its job,’” is the slogan
emblazoned on walls of these schools.

Bakers, lingerie salesmen, jewelers,
pretzel makers, gasoline dealers, and
grocery clerks are among the students
who are learning, with a few weeks train-
ing, to repair everything from a gyro-
stabilizer to a 3000-pound tank track. On
completion of the course of study they
are sent to Africa, Europe, Asia, and
Australia to keep the Army’s machinery
running.

DECKING MATERIAL
Has Many Military and
industrial Uses

ESPECIALLY adapted to war and cargo
ships, a new lightweight decking mate-
rial with myriad potential applications
was announced recently by the Goodyear
Tire & Rubber Company. O. C. Pahline,
manager of the company’s flooring depart-
ment, said the new material is known as
“Dektred.”

Easily-applied and long-wearing, “Dek-
tred” can be used on metal, wood, con-
crete, and many other types of services
where tests have shown exceptional serv-
iceability. Under government and Good-
year auspices, “Dektred” has been tested
in temperatures ranging from 50 degrees
below zero to 160 degrees above zero,
Fahrenheit. These tests showed, Pahline
disclosed, that “Dektred” is unimpaired by
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cold. It may soften slightly in high tem-
peratures, he said, but returns to normal
when temperatures are lowered. In other
tests “Dektred” was described as com-
pletely resistant to the action of oils,
greases, gasoline, salt, sulfur, and cleans-
ing detergents such as soap.

It is produced in a thick liquid and is
applied by spraying or with steel trowel.
As it is self-levelling, repairs can be made
with no appearance of patchwork, it is
claimed.

“SEA-SICKNESS” MACHINE
Puts Equipment Through
Severe Paces

IN ORDER to test various types of naval
equipment and to make sure in advance
that it will be able to withstand all the
ups and downs of a warship ploughing
through the high seas, a Scorsby testing
device has been installed at a plant of the
General Electric Company.

One of our photographs shows this
machine in use, with a development engi-
neer risking sea-sickness by riding with
equipment under test.

|~ .
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Helium arc welding equipment, with swinging overhead cable and hose support

Helium Aids in Welding

Method Requiring No Flux Gives Many Advantages in

Welding Magnesium, Important in Aircraft Fabrication

S. R. WINTERS

LIKE a two-edged sword, helium—the
non-inflammable light-weight gas, of
which the United States has a virtual
monopoly—is now able to function in the
two-fold role of buoying up submarine-
spotting blimps and of speeding the pro-
duction of war-planes. The first-named
use is according to normal practice;
whereas it is novel procedure to employ
helium in a welding process in the manu-
facture of aircraft.

A new welding torch and a method de-
veloped by engineers of the Northrop
Aircraft, Inc, make possible the new
process of helium welding. Somebody has
said that success in life is the triumphant
embodiment of many little things; sim-
ilarly, some of our large airplanes involve
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the use of hundreds of thousands of tiny
rivets. Hence the customary riveting pro-
cedure has been cumbersome and time-
consuming.

The helium welding process renders
possible and practical the fusion of in-
flammable metals, such as magnesium;
the latter, owing to its extreme lightness,
is being employed increasingly in airplane
construction. When utilized in the shape
of sheets, as in the covering for wings,
fuselage, and other parts of the flying
machine, magnesium has heretofore ordi-
narily been gas-welded, but now may be
“Heliarc” welded with no danger of en-
trapping flux (as in gas welding) be-
cause none is used, except that supplied
by the action of the helium. Furthermore,
the use of flux promotes corrosion, which
makes for hazardous conditions on mag-
nesium.

When magnesium is blanketed with a
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covering of a monatomic inert gas, such
as helium, it will not ignite. Also, accord-
ing to welding authorities, magnesium
and various alloys thereof, such as, for
example, the different grades of “Dow-
metal,” rapidly lose their stiffness upon
being heated at relatively high tempera-
tures. The new weld produced with the
helium blanket, however, is said to be
about equal in strength to the magnesium
metal itself. Under service conditions, it
has been determined that in the welding of
magnesium the cast-structure of the weld
has about 85 percent of the strength of
the originally wrought metal, in pounds
per square inch. Since this new welding-
torch process affords the means of mak-
ing a magnesium weld wherein the area
of the weld section may be increased ap-
proximately 100 percent over that obtain-
able by other methods, the weld portion
is stronger than the adjacent material.

To obtain the protective blanket of
helium, the inventors of the process have
designed a special electric torch having
a hollow handle and nozzle through
which the non-inflammable gas can be
passed. The helium valve of the North-
rop Heliarc welding torch is opened just
before striking of the arc between the
tungsten electrode and the parent metal.
Helium has more than five times the
specific heat of air and when in motion
forestalls the amassing of heat around
the weld. Thus the welding process is
surrounded by relatively cool atmosphere,
affording a better fusion and penetration
with less distortion than obtained in other
welding processes.

A sort of hit-and-run procedure, the
arc is struck by a light brushing action
and immediately drawn away from the
metal. The “Heliarc” torch tips, soon to
be available to the whole aircraft indus-
try, are of three sizes, held at different
angles of 40, 60, and 90 degrees. The
new torch may be employed for pencil
welding or, by means of a longer handle
bar, a grip is available for heavy welding.
Another design of this torch, yet to be
made available for the industry, is one
that feeds the filler rod automatically,
which is said to afford more uniform re-
sults than when the present hand-fed
rods are used.

The general set-up for producing a
butt-weld includes a pair of magnesium
sheets which are held securely in a jig,
the edges to be welded being scarfed. The
angle formed by the latter is about 90
degrees, this varying somewhat with the
thickness and specific chemical structure
of the magnesium or alloys being weld-
ed. The lower edges of the scarfs are
closely adjacent, and the sheets are usu-
ally positioned in a horizontal plane, so
that down-hand welding may be used,
but there is no trouble in welding verti-
cally or overhead. Just beneath the
scarfed edges of the sheet is stationed a
backing plate, ordinarily of steel and hav-
ing a central semi-elliptical channel
thereon, centered with regard to the
aligned edges of the scarfs. The backing
plate may, logically, be an integral part
of the jig. For best results, the chilling
effect of the backing plates on the weld
can be reduced by suitable heat-transfer
means, preferably electric, embedded in
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Sectional drawing of one type of Heliarc welding torch, with electric conductor and helium duct in one covering

the backing plate. On small jigs, heating
with a gas torch is satisfactory.

In this process of fabricating aircraft
parts from magnesium, the most satis-
factory results are obtainable by feeding
the filler rod into the molten pool at the
edge of the arc. Inasmuch as the radiated
heat from the arc heats the filler rod ex-
cessively, an angle of 60 to 90 degrees
must be kept between the rod and the
electrode. The latter varies in size from
1/16 of an inch to 1/4 of an inch, depend-
ing upon the thickness of the metal being
welded and the heat necessary The torch
is held as near the weld as possible to
insure the greatest effect from the helium
as a preventer of oxidation and as a con-
ductor of heat. Also, a short arc is
desirable for best results, since gas holes
or poor penetration may result from
using too long an arc.

The usual arc-welding machine, with a
direct-current generator having a 150-
ampere output, is preferable. Higher out-
put machines, functioning at less than 300

- =
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Heliarc welding, illustrating use of back-up strip and angle of filler rod
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amperes, may be employed if lower am-
perage ranges are obtainable. Obviously,
an upright welding machine is desirable,
so that a helium tank may be readily
attached to it. Separate amperage and
voltage regulators are not necessary but
are helpful and these devices preferably

This broken Heliarc welded magnesium
test specimen shows that the weld is
stronger than adjacent parent metal

Two types of Heliarc welds produced
in joining Dowmetal-J tubes with
wall thicknesses of .040 of an inch

should have a continuous sequence of five
increments of current control. A 200-
cubic-foot helium tank will, on the aver-
age, do 35 hours of continuous welding
with a medium-sized torch. Commercially
pure helium is required.

If the magnesium sheets vary in thick-
ness from .040 to .10 of an inch, an open-
circuit generator voltage of from 40 to 60
volts is suitable, the amperage varying
from 35 to 75 amperes, in accordance with
the demands of the job. Helium is then
permitted to flow at low pressure—34 of a
pound per square inch—through the noz-
zle to emerge from the open end around
the tip of the tungsten rod. Then the arc
is struck against the object to be welded
and, as previously mentioned, the mag-
nesium-alloy filler rod is fed into the edge
of the pool rather than into the scarf.
The arc is moved to the bottom of the
latter, then to the top of the bead, as the
metal from the filler-rod is melted in the
arc. This procedure insures complete
fusion of the metal, the arc being main-
tained close to the puddle formed by the
metal melting from the filler-rod and the
sheet edges. According to the inventors,
the cold filler-rod should never touch the
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tungsten electrode and should not be used
to form the puddle by an inexperienced
welder; to do so will produce an unde-
sirable gas pocket. The filler-rod is used
simply to feed metal into the arc. The
puddle is then formed by movement of the
tungsten electrode, with the weld metal
being directed in a flow from the side
from the filler-rod. If these desired con-
ditions prevail, the tungsten does not make
deposits in the weld, but is transformed
to tungsten oxide, and either vanishes as
a gas or makes deposits on the magnesium
sheets as magnesium tungstic oxide—a
dust scale which may be brushed off later.
As a further contribution to more perfect
welding, the end of the welding torch is
so designed as to prevent oxygen from
being drawn into the arc area by action
of the outflowing helium.

It is a comforting thought to envision
the speeding up of fabrication in an air-
plane factory in California as having a
wvital relationship to an offensive by Soviet
Russia; to a sweep of English or Ameri-
can bombing planes over German-occupied
coastal cities or thousands of feet above
the burning sands of the North African
dessert. In this global war the successful
welding of magnesium parts for airplanes
in California is one of the links that will
forge a weapon for the defeat of the
aggressor nations, wherever their ugly
and venomous heads may rear themselves.

CORKS
“Cow Apple” Roots May
Be Source of Substitute

TESTS have been carried out in Jamaica
with a view to using a locally grown plant
as a substitute material for cork, say re-
cent trade reports.

This new product has been developed
from the roots of a swamp plant known
in Jamaica as “cow apple.” The botanical
name of this plant, which is found in large
quantities in the swampy areas around the
island, is Annona palustris.

Corks from this root have been made
experimentally by one Jamaican firm. It
is stated that they are not satisfactory for
corking bottles of rum, but could probably
be used for vinegar and similar liquid
products.—The Chemurgic Digest.

INDUSTRIAL ANALYSIS
Speeded by Use of
Mass Spectrometer

IN A cLoSELY guarded laboratory in the
heart of a Philadelphia oil refinery, physi-
cists have achieved a new triumph in
the application of electronics to the war
effort. The achievement is the industrial
use of the mass spectrometer. The re-
search organizations of The Atlantic Re-
fining Company, and of the Consolidated
Engineering Corporation have co-operated
to bring this device to practical use in a
manner which will expedite the manufac-
ture of aviation gasoline.

This development makes possible a
marked improvement in the analysis of
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gases which are used in making high-
octane aviation gasoline and synthetic
rubber stocks, and opens the door to un-
limited research in these fields. In addi-
tion to improving present production
methods, it is expected that the mass spec-

Accelerated manufacture of gasoline
and synthetic rubber is anticipated

trometer may pave the way for entirely
new gasolines.

The use of the mass spectrometer per-
mits analysis of some gases that cannot
be separated by distillation procedure.
Such extension of the ability to determine
hydrocarbons in gasoline may lead to the
development of better, or even new gaso-
lines. The new method is eight times as
rapid as the old, resulting in closer con-
trol of plant operations, because rapid
analysis of samples permits much more
frequent testing and checking of plant
equipment.

Because of its importance to war pro-
duction, the instrument is now being oper-
ated under a policy which limits dis-
closure of its results to those engaged in
the national effort to manufacture greatly
increased quantities of high-grade aviation
fuels, and details of construction and
operation are blanketed under secrecy
orders. Weighing slightly more than two
tons, and small enough to fit into an
ordinary-sized kitchen, the mass spectrom-
eter looks like a high-powered radio
transmitter.

INVISIBLE “RAINCOAT”
New Chemical Waterproofs
Many Kinds of Materials

AN INVISIBLE “raincoat” which can be
formed on cloth, paper, and many other
materials by exposing them to chemical
vapors, thereby making them water-re-
pellent, has been developed in one of the
General Electric Research Laboratories,
Dr. William D. Coolidge, Director of Re-
search, has announced. Many possible
uses of this new method of waterproofing
are now being studied. One of the most
important so far is the treatment of cera-
mic insulators for radio equipment used
by the armed forces of the United States.
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Such insulators lose much of their
electrical resistance when exposed to high
humidity. This causes formation of a thin
film of moisture on their surfaces and
allows the currents to leak away. It has
been the practice to coat them with wax,
but the new chemical treatment is about
nine times as effective, and its results are
permanent.

The process was discovered by Dr.
Winton I Patnode, research chemist.
Various chemicals are used, one class
being known as methyl chlor silanes. In
a closed cabinet, the articles to be treated
are exposed for a few minutes to vapors
from such a compound. Then they are
taken out and, if necessary, are exposed
to ammonia vapor. This is to neutralize
corrosive acids which may collect during
treatment.

Dr. Patnode is not able to explain
exactly what happens in the process, but
the result is that an extremely thin film,
which resists wetting, is formed on the
surface. This “raincoat” is so thin that
its structure cannot be determined by
chemical analysis. It cannot be seen under
a high-powered microscope. But, what-
ever its nature, it prevents water from
spreading to form a continuous film. If
moisture does collect, it is in the form
of small isolated drops. In the case of the
ceramic insulators, these do not allow
electricity to pass because they are sepa-
rated from each other.

The treating liquid vaporizes at a tem-
perature below the boiling point of water.
However, the water-repellent film is not
volatile, but remains permanently. It is
not affected by temperatures as high as
550 degrees, Fahrenheit, applied for short
intervals, nor by cleaning fluids such as
carbon tetrachloride, naphtha, or gasoline.
It is only mildly affected by continuous
exposure to sun and rain.

PLASTIC FORMS
Rival Steel in Toughness,
Are Much Lighter

A PLASTIC which, it is predicted, will
increase airplane production by 50 percent,
has been developed in the chemical engi-
neering laboratories of Columbia Uni-
versity, in co-operation with plastic manu-
facturers and plane producers. The ma-
terial will be used in making forming
blocks, dies, and jigs upon which the
metal parts of airplanes are fabricated. It
has been found far superior to the present-
day materials used for the same purpose
such as wood, steel, and various alloys.
The tough characteristics of the plastic,
such as high impact strength, hardness,
low compressibility and durability, make it
rival steel in many respects, but with
only one-fifth of its weight.

This new plastic, known as Thermo-
Cast, possesses the unique property which
permits it to be melted and cast into
shapes without the use of pressure some-
what the same as metal, but at much
lower temperatures and with more exact-
ness of mold dimensions. 3

It is still pretty much of a “new born
!)aby” with a future beyond present-day
imaginations. In place of the present
airplane composed of small sections of
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metal pieces held with literally thou-
sands of rivets and requiring many more
thousands of holes to be drilled, and the
rivets offering sufficient wind resistance
to reduce the speed of our airplanes by as
much as 10 to 15 percent, the airplane of
tomorrow may be made in large sections,
stamped out as a .whole on plastic forms
and with the use of plastic punches.

Resembling red sealing wax, the prod-
uct is described as a thermo-plastic ma-
terial which is readily reduced to a molten
state by heating to 200 degrees, Centi-
grade. The melt can be easily poured into
simple molds, in the same manner that
metal castings are made, in order to trans-
form the plastic into the desirable shapes
for the metal working operations.

ELECTRONIC FUTURE
Is Seen as Bright in
Many Industries

THERE ARE vast untapped potentialities
in the use of electron tubes in research
and industry as well as in communica-
tions, according to the current issue of
Electronics magazine. Over the past few
years, it is stated, light beams employed
in conjunction with photo-electric relays
have enjoyed an increased usefulness in
industry. In a similar way, ultra-high-
frequency beams may well find some ap-
plications along the lines of photo-electric
relays but applied where light will not
function due to the fact that it will not
go through certain materials or will not
readily carry a sufficient distance. There
are many possibilities in the use of tele-
vision principles for industry. Routine
clerical details attending such simple pro-
cedures as a purchase in a department
store, the buying of a railroad ticket, the
sorting and distribution of mail, and pay-
roll accounting as well as a host of other
clerical operations, will readily come to
mind.

Other expansion of applications are
looked for in power conversion, high-fre-
quency heating, motor control, electronic
calculators, and so on. At the end of the
war a situation may arise which is quite
unusual : “Tens of thousands of men who
have joined the military services or are
in government employ,” states Electronics,
“are acquiring knowledge and experience
on electron tubes and electronic devices
at ultra-high-frequencies. These men with
knowledge and skill will return home with
up-to-the-minute knowledge so that those
who remained at home in industry will be
at a relative disadvantage and will have
much to learn to keep abreast in the elec-
tronic field.”

The advantages of high-frequency heat-
ing equipment, using electron tubes, are
now being more generally appreciated.
Surface hardening of small steel parts has
introduced the subject into the industrial
field, where it will undoubtedly spread
to other applications as it becomes better
known and understood. An important
factor, it is pointed out, is that high-
frequency heating can be made selective,
so that there is heating of only certain
portions or materials of the body in the
high-frequency field. The value of this as-
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pect of high-frequency heating will come
to be more generally recognized and
utilized. Then, too, certain industrial
processes may be effectively handled only
by this means.

For a number of industrial applications
requiring small electric motors, the b.c.
motor still has certain desirable charac-
teristics that cannot be duplicated with
any type of A.c. motor. This is particularly
true for certain light machine-tool applica-
tions. On the other hand, A.c. distribution
systems are becoming more universally
employed, so that the localities where
small p.c. motors can be directly utilized
are very limited. The electron tube steps in
as an almost perfect solution to this prob-
lem. It provides variable voltage b.c.
from constant potential alternating cur-
rent. Such electronic motor control equip-
ment even provides characteristics not
readily obtainable from a straight bp.c.
supply. Tubes have a bright future here.

INSULATION
Made by New
Glass Process

A NEW line of electrical insulation
known as Multiform Insulators provides
the American electrical industry with a
new insulation supply at a time when
war requirements are straining existing
facilities. The manufacturing process for
producing these insulators, developed by
the Corning Glass Works, has kicked out
the window many production barriers
that have faced the glass industry through-
out its long history.

Conventional glass-making methods—
blowing, pressing, and drawing—have pro-

Bushing ring and coil forms

duced, to be sure, a multiplicity of glass-
ware. But the glassware made by these
conventional methods has had definite
limitations, a major one being that shapes
have had to be relatively simple. Further,
special design features such as holes,
grooves, or threads have been major
headaches for glass men. The glass in-
dustry has madé many glass parts with
these features—but in almost all cases it
has been a slow and expensive operation.
It has also been difficult with conventional
glass-making methods to hold close toler-
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ances that could enable glass parts to com-
pete with metal parts.

The result of these limitations of shape,
design, and accuracy has been that the
use of glass has been precluded in many
instances where the qualities of the mate-
rial have been ideally suitable. In the
insulation field, for instance, the remark-
able electrical qualities of glass have, in
the past, been put to use only in insula-
tors of comparatively simple shape—such
as standoff, strain, or bowl-shaped enter-
ing insulators—that were adaptable to
conventional  manufacturing  methods.
There has remained outside the reach of
glass, consequently, the great bulk of the
insulation field—the thousands of intri-
cate-shaped insulators that go into radio
receivers and transmitters, refrigerators,
and other electrical equipment. The new
Multiform process has now made electrical
glass available for insulation in a wide
variety of shapes.

The Multiform process involves a com-
bination of cold-molding batch materials
and subsequent fusing. Finished ware, in
contrast with the more familiar types of
glassware, is opaque or translucent; but it
is a true glass. The process has made
available products that run the gamut
from small insulating beads, several
thousand to the pound, to large insulators
weighing 25 pounds or more. Countersunk
and tapped holes are practicable, as are
both external and internal threads and
grooves.

In addition to a wide range of shapes
and sizes and special design features, these
products can be made accurately to close
tolerances and from almost any glass com-
position, the choice depending upon the
qualities required. Insulators made by the
Multiform process are somewhat less
strong mechanically—under comparable
conditions—than products of the same
composition fabricated by conventional
glass-making methods. The mechanical
strength has proved adequate, however,
for a very broad group of electrical in-
sulators.

In dielectric strength, the new insulators
have slightly lower values than do con-
ventionally formed products of the same
composition. The dielectric strengths—>500
volts per mil or more—are sufficient, how-
ever, for all ordinary applications and,
generally, are much higher than the dielec-
tric strengths of other ceramic products.
Among the advantages claimed for Mul-
tiform insulators are minimum fre-
quency drift, negligible water absorption,
and low loss factor.

AIR JARS BOLTS
Millions of Vibrations Test
Holding Qualities of Nuts

IF YoU cannot jar a nut off a bolt after
3,000,000 sharp jolts, no amount of jarring
will remove it. Upon this theory The
Tinnerman Products, Inc, test their self-
locking speed nuts which the company
produces by the million for airplanes and
other war machines of the United Na-
tions. Occasionally more severe tests are
made—as many as 10,800,000,000 vibra-
tions.
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The testing machine developed by the
company uses an air hammer to vibrate
a steel bar about two feet long and two
inches wide. The bar is clamped onto the
piston of the air cylinder, and the nuts
are fastened onto plates carried by the
metal bar.

A hand screw-driver is used to tighten
the bolts with a force that would ordi-
narily be used by a factory worker.

The armature carrying the speed nuts
under test is vibrated by the air cylinder

Self-locking speed-nuts are jarred

at an amplitude of 1/16 of an inch. The
frequency of the vibration is measured by
a vibrometer, as shown in the illustration,
and is adjusted to 3500 cycles per minute.
The tests are run on an average of 35
hours, but some are conducted for as long
as 1000 hours.

SCRAP HAULING
Reduced by Application of
New Finishing Program

IN AN EFFORT to speed aircraft production
and reduce the transportation of aluminum
scrap, the Reynolds Metals Company has
adopted the plan of stamping and finishing
metal airplane parts at its factory rather
than shipping the raw aluminum stock
to the aircraft plants for processing there,
the Aeronautical Chamber of Commerce
of America reports.

Parts are Dbeing routed, stamped,
sheared, and shaped at the Reynolds
plants, and the scrap produced in the
process is sent back to the furnaces for
reclamation virtually under the same roof.
Further efficiency is achieved by utilizing
small pieces of scrap for shaping smaller
parts.

Officials of the Douglas Aircraft Com-
pany’s midwest plant, where Reynolds
pre-fabricated parts are now in use, de-
clare that the plan has already effected
vast savings in production time, facilities,
and costs.

Burt C. Monesmith, materials super-
intendent at the Douglas works, estimates
that from 100 tons of raw aluminum
stock which might go to an aircraft
plant, not more than 70 tons of it can be
worked into finished parts—leaving a
scrap residue of 30 percent. Such scrap
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ordinarily has to be shipped back to the
aluminum mill for remelting.

The plan to eliminate this cross-
hauling of waste aluminum was devised
by R. S. Reynolds, president of the alumi-
num firm. This company, although it has
been in production for but three years,
is now turning out more of the metal
than did France and England combined
as late as 1939.

NICOTINE
Sources Being Sought as
Shortage Develops

WITH AN estimated shortage of 300,000
pounds of nicotine, chemists are seeking
new sources of what used to be a surplus
commodity, according to Chemical and
Engineering News. An unprecedented
demand for nicotinic acid, a part of the
vitamin-B complex, to fortify white flour,
and restricted importation from the Paci-
fic of the insecticides pyrethrum and
derris, which can be replaced partially by
nicotine, have created the nicotine short-
age, it is pointed out by M. J. Copley,
R. K. Eskew, and J. J. Willaman of the
United States Eastern Regional Research
Laboratory, Philadelphia, which has un-
dertaken a research program to find more
extended industrial uses for tobacco. There
also has been an increased agricultural
use of nicotine for food production.

Practically all of the million pounds of
nicotine recovered annually in this coun-
try has until recently been used in in-
secticides. Now new and more efficient
nicotine insecticides are sought to replace
derris and pyrethrum. A jump from
10,000 pounds of nicotinic acid produced
in 1940 for the treatment of pellagra to
an estimated 200,000 pounds for flour
fortification this year has eaten up sup-
plies of nicotine, the best known material
for making nicotinic acid.

In an attempt to make up the deficit,
a considerable poundage of low-grade
tobacco of certain types will be diverted
from the ordinary leaf channels to nico-
tine manufacture. Another possible source
is the growing of Nicotiana rustica, a
species of tobacco which is not used for
smoking in this country and contains about
twice as much nicotine as ordinary
tobacco.

“Rustica has been grown experimentally
for a great many years in various parts
of the country and constitutes a potential
source of an appreciable amount of nico-
tine,” it is declared.

“When the laboratory’s research pro-
gram on tobacco was first started,” the
research workers declare, “the viewpoint
was almost wholly that of finding more
extensive uses for a surplus commodity.
It was felt that more extended use for
nicotine, for example, would consume
more of the lower grades of tobacco and
maintain a better price for the other
grades. The change in world conditions,
however, has now altered this picture.
Instead of wondering how more nicotine
could be used, we are wondering where
sufficient nicotine can be obtained.”

The chemists feel that it would be
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hazardous to predict where the nicotinic
acid of the future will be obtained, but
that nicotine is still a logical source. Main
objectives are more economical recovery
of nicotine from tobacco and improve-
ment in the oxidation of nicotine to
nicotinic acid. Quinoline and betapicoline
are also possible raw materials for nico-
tinic acid, and a race has developed among
these three starting materials.

LEATHER
Tanning Requirements Being
Met by Research

OLD KING Solomon, slipping back over
the Styx for a visit now, would surely
revise his oft-quoted “way of a man with
a maid” verse. Since in it he proclaims
only four things “too wonderful” for his
comprehension, today he could hardly es-
cape raising the ante to five. He’d surely
have to include the wonders of research
with, at times, startling connections be-
tween unrelated industries.

Latest of these examples appears to be
use of spent pickle-liquors from steel mills
for tanning leathers. Research directed
toward utilizing -spent pickle-liquors for
possible iron-chrome tannage was eagerly
pursued some months ago in view of
dwindling chromium.stocks, and the fact
that about 50 percent of the total United
States leather output is chrome-tanned.

Increasing production of domestic
chromium ores of non-metallurgical qual-
ity is relaxing restrictions so the tanning
and chemical industries seem to be as-
sured of ample supplies. Although suc-
cessful iron tannage would save about
30 percent of normal chromium require-
ments for tanning, research on spent
pickle-liquor tanning has somewhat abated.
Leather from steel mills is not so immi-
nent as it was a while back; it still
remains a future possibility.

Interruptions of vegetable tanning mate-
rial imports, however, are cause for con-
cern, even though an earlier trend toward
use of domestic tannins has helped keep
the situation from becoming too acute.
Converted to a 25 percent tannin content,
our consumption of vegetable tannins
amounts to about 800 million pounds an-
nually, of which foreign types accounted
for 60 percent though the ration recently
was reduced to 50 percent. Sharp curtail-
ment of available cargo space for delivery
of even South American tanning materials
—quebracho, divi divi, tarra, and others-—
further forces larger production of do-
mestic tanstuffs.

Production of chestnut extract, already
popular, has increased and investigations
of canaigre root, domestic sumac, hemlock,
and mangrove are under way. Mangrove
bark with a tannin content of 30 percent
is available in large quantities in Florida,
but high costs of gathering and shipping
to extract plants may prove an obstacle
to utilization.

However, chances are good that re-
search will solve the tanstuffs problem,
and at the same time foster another in-
dustry to further extend our future self-
sufficiency.—The Chemical Digest.
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INDUSTRIAL
TRENDS

AS RUBBER GOES

WHEN Japan started her drive into the rubber-growing areas
of the Far East, she dealt a blow to the rubber industry of
the United States, creating a serious shortage of crude rub-
ber. With the industry rapidly gearing itself to war-time pro-
duction, this blow seemed, for the moment, to be the end, to
be the one thing that could mean the difference between final
victory and defeat. Rubber was vital to many war machines.
Without rubber, we were licked before we really got started.

But as time went on and opportunity presented itself to take
stock of the situation, there came the realization to many that
the blow was really to be considered as an aid to the United
States in more ways than one. Regardless of how the factors
of speed may be viewed, often in the light of political leanings,
a synthetic rubber industry sprang from the laboratories of the
United States.

Although it is not possible to make direct statements as to
synthetic rubber production at present or in the immediate
future, it is an open secret that plants now being constructed
will have sufficient capacity to more than fill the country’s re-
quirements of today and many tomorrows. What will be the
base from which it is made is still a question, although the
petroleum advocates appear to have most of the convincing
arguments on their side. This in spite of dwindling petroleum re-
serves, since it has been established that to make sufficient
butadiene to produce 800,000 tons of rubber a year (our largest
annual consumption in pre-war days was 765,000 tons) would
would demand only some 2 percent of our largest peace-time
production of petroleum.

Synthetic rubber is even now meeting the tests on the tough-
est proving grounds in the world—war. It is, of course, being
tested in tires and, reports have it, is showing up remarkably
well. Then it must be remembered that synthetic rubber has
many desirable qualities not found in natural rubber. Among
these are resistance to the attacks of gasoline, oils, and other
solvents of natural rubber, better aging characteristics under
adverse conditions, greater adaptability during manufacture to
definite ends, and so on.

From all this it becomes apparent that synthetic rubber has an
unlimited future, if other factors do not interfere too much.
For example, there is the question of what will happen to the
synthetic rubber industry when natural rubber once more be-
comes available. Tariffs may be erected to protect the industry
if, by that time, the price of synthetic has not been reduced suf-
ficiently to make it a direct competitor of natural. Or it may
work out that the Far East will be so badly in need of re-
established markets that natural rubber will reappear in the
United States, while the synthetic industry will receive the ar-
tificial respiration of subsidy, again assuming that a price dif-
ferential exists.

However the financial angle works out, it is now certain that
synthetic will find substantial post-war markets, whether alone
or in combination with the natural product. Already the labora-
tories are working on the problem of adapting existing—but
frozen—markets to synthetic rubber for after-the-war opera-
tions. At the same time, new markets are being developed.

Itemizing a few of the known possible uses of synthetic will
point the way sufficiently to indicate the enormous markets
which the material can command in days to come: Rubber
springs for vehicles, with all the obvious advantages over metals;
long conveyor belts for use on huge construction projects, speed-
ing up work and reducing labor requirements; rubber containers
and container linings for transporting liquids; water pipes that
will stretch when frozen but will not break; women’s hose that
will have astonishing wearing qualities; tubeless tires—the list
could be extended indefinitely to include uses that will affect
the daily lives of every man-in-the-street.
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—INDUSTRY

WHERE IS OIL HEADING?

THE SEEMING gigantic inroads that the present war is making
in our crude-oil reserves were hinted at in the preceding note on
synthetic rubber. Just how big a dent will be made cannot be
foreseen at the moment, but that it will be big indeed is to be
guessed from the way in which the petroleum industry is tight-
ening up its operations and giving the gun to research work
aimed at higher efficiency in processing as well as at the dis-
covery of new resources. '

Wthat we are directly concerned with here is that, on the eve
of a breath-taking expansion of the chemical industry based on
petroleum as a raw material and dealt with on this page in past
issues, there appears on the horizon a possibility of developing
shortages in the raw material itself. These shortages, however,
despite the furore that they have caused in the daily press, are
not too serious when viewed in a calm over-all survey.

It is true, indeed, that since 1938 we have been using petroleum
in this country in excess of the amounts discovered. Obviously,
since oil is not a crop. that can be planted year after year, if
this keeps up indefinitely things are going to be bad. There are,
however, other answers. Proved oil areas are being drawn on as
much as possible, and new explorations are not keeping pace.
The reason here is the gamble involved in exploration, plus in-
creased cost of the work and priority restrictions, all tending
toward a reluctance on the part of oil gamblers to risk too many
dry holes. This angle is being attacked by the government in
the form of encouragement of wild-catters, encouragement which
may soon bear fruit. Then, too, there is the fact that all oil
is not the best for all purposes. Some of it will produce high-
octane gasoline, while oil from other fields will not. Conversely,
some oil is better as the chemical industry’s raw material men-
tioned before, so that there appears to be some chance here of a
set of checks and balances that will help in the long run.

Then there are other ways of oil conservation that are being
put into effect. For example, natural gas, often wasted, is being
put to use as a replacement for oil in heating, where distribution
and storage means make this feasible. Oil-shale deposits are
known ; other new ones, notably in Alberta, have been discovered
and are being worked. Coal as a source of oil has been known
for a long time, and can easily enter the petroleum picture when

" the pressure becomes too great.

Here, it would then seem, the big war dent being made in
our oil resources—while it is no figment of the imagination by
any manner of means—is not one which spells disaster to the
petroleum industry or which means that John Public has been
permanently taken out of his automobile and put on his feet for
local locomotion. What the dent really means is that the in-
dustry as a whole is working more directly toward efficient
conservation rather than with no thought for the needs of to-
morrow.

HOW STEEL IS ORDERED

A NEW TREND in the steel industry, brought about by the
exigencies of war-time production, bids fair to inaugurate an en-
tirely new method of specifying a particular type of steel de-
sired by a steel user. At the turn of the century alloy steels
were almost unknown, the user merely specifying that he wanted
soft, medium, or hard. Then came World War I, with a tre-
mendous rise in the demand for steel, both as to quantity and
quality. Alloy steels came into their own and users started to
order steel by specifying its exact chemical formula. In some
cases a steel order would be received by a producer in which
several different types would be specified, differing from each
other by only a fraction of a percent in one or more of the
alloying metals.

Such procedure, of course, complicated steel making to an
enormous extent. When World War II stepped up the demand
for all types of steels, however, these wasteful measures had to
be curtailed ; shortages of .certain alloying metals, also, led to the
realization that steels could efficiently be ordered by specifying
their physical properties rather.than exact chemical formulas.
This method is being found quite satisfactory to the consumer
as well as to the producer and is now being followed in many
industries without letting down on quality in any respect.

—The Editors
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ENGINEERING

At 9 AM. three trucks (upper left) rolled onto the building site,
carrying all the material for the construction of a six-room house,
as described below. By 10 A.M. the flooring had been laid over
the foundations that had previously been prepared. At 10:30 A.M.
the center section was raised into place. The photo above shows a
close-up of the work in progress, taken between the last mentioned
hour and 12 o'clock noon, at which time the roofing panels and
sheathing were going into place, the ceiling sections having already
been set. By 3:20 PM the building was completed and ready for
occupancy, as at left. The success of this method of construction
rests on the application of many “tricks” such as those described
below, including the use of double-headed nails, pre-fabricated
wall sections which slide into place, framing sections, and so on

A House in Six Hours

Three Trucks Haul All Materials for a Six-Room

House Which Is Put Together With Double-Headed Nails

PROVIDING a six-room home for two
families in less than a full working
day is illustrated in the accompanying
pictures showing three phases of demount-
able house erection operations for war
workers in South Carolina. Ten men,
including six carpenters and four laborers,
put together the house shown in the six
hours and 20 minutes between 9 A.M. and
3:30 p.M.

The materials for the entire house just
filled three trucks (shown in the first
picture). The wall sections, ceiling sec-
tions, roof parcels, partitions, and other
major units were pre-assembled in the
contractor’s mill and, as loaded on the
trucks, were ready to be put together
according to a simple numbering system.

First step in construction was placing of
flooring over foundations that were laid
out and prepared ahead of time by other
work crews, who also put down sewer and
water lines.

Text and illustrations courtesy ‘‘Engineering News-
Record.”’
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The first section to be put up was the
center partition dividing the house into
separate dwelling units for two families.
One of the key construction principles of
demountable housing used in these struc-
tures is the use of short metal straps, with
holes in each end to receive double-
headed nails. Rows of these straps tie the
walls to the foundation, brace the corners
and perform other strengthening functions.
The double-headed nails—the only kind
used in these homes—provide a major
part of the demountable element. The first
head is driven flush with the strap or the
wood, while an offset section of the nail
allows another head to remain projecting.
This projecting head permits all nails to
be drawn easily and rapidly without dam-
age to the structure, should need for de-
mounting or removal arise.

Extending toward the lower foreground
of the second photograph above, along
the floor, are two narrow wooden strips.
The strip on the left has already been
nailed in place, to mark the position where
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a partition will be erected. Each wall sec-
tion, partition, and other unit of these
demountable houses has a groove in its
edge that fits over strips such as these.
Entire prefabricated walls can be slid into
place by this tongue-and-groove principle,
and, when set, the sections are tied down
by the metal straps and double-headed
nails.

Another feature is the use of Upson
board on the partitions and inner sides
of wall sections. Outside coverings of the
sections are of three-ply plywood.

The section of framing at the left center
of the second picture is a special section,
left without covering at the mill in order
to make easy the installation of pipes and
electrical conduit. These pipes and lines

-are installed while erection proceeds, and

as soon as the installation of utilities is
finshed, the wallboard covering, precut to
fit, is nailed over the bare framing.

By noon of the day of erection, the
house was well on its way to completion.
All of the wall panels as well as the inside
partitions had been erected; windows had
been set and gables erected. The ceiling
sections had been set in place above the
rooms and the first roof panel had been
placed. A protective layer of asphalt felt
is placed over the roof boarding before
shingling.

By 3:20 p.M. the building was complete,
with asbestos shingling on the walls ‘and
asphalt shingles on the roof. Doors were
hung, porches and steps added, and other
details completed. Landscaping, however,
remained to be done, and plumbing and
electric fixtures were still to be attached
to connections that were already in place.
Contractors on this project—a part of a
2400-unit project—are Skinner and Rud-
dock of Charleston.
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SAFETY

Fighting Fires Aloft

Precautions Taken on the Clipper Planes to Reduce

Fire Hazard to an Absolute Minimum

IF, BY any remote chance, fire should
break out in one of the four 1600-
horsepower engines of a Pan American
Clipper on a transatlantic flight, it's a
safe bet that passengers wouldn’t even
know it. For the flight engineer would
step calmly to a control board, turn a
valve, and put out the fire with a blast
of flame-smothering vapor.

That’s how well-organized the fire-pro-
tection equipment is set up on these 42-ton
flying boats that pioneered America’s
aerial life lines to Europe, Africa, and
Asia. So carefully have Pan American
engineers planned for every eventuality
that this great airline has, for example,
completed approximately a thousand
transatlantic crossings without a single
fatality or serious accident due to fire.

The way this ingenious fire-protection
functions can be seen during the regular
“turn-around” overhaulings which the
Clippers get at the Marine Terminal of
the New York Municipal Airport at the

Right: The control panel from which any
one of the four motors on a Clipper ship
can be flooded with carbon dioxide gas.
Below: An unusual photograph of a Clip-
per motor enveloped in a fog of fire-
smothering gas during a test discharge.
Lower right: Preparing to weigh carbon-
dioxide containers during a routine check
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completion of each transatlantic trip.
These overhauls, which involve going
over the entire ship with a figurative
fine-tooth comb in less than 24 hours,
also include frequent inspections and test-
ing of the fire-extinguishing systems.

First step in the fire system’s check-up
is the removal and weighing of the carbon-
dioxide cylinders—the heart of the ex-
tinguishing equipment. These containers,
which hold liquified carbon dioxide under
terrific pressure, provide the vapor which
is capable of smothering an engine fire
even though the plane is in full flight miles
above the Atlantic. If the cylinders show
the prescribed weight, the inspector knows
that no leakage has occured during pre-
vious flights and an adequate supply of the
liquid is available.

Another step in the check-up system,

o
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but which is done at less frequent in-
tervals, is complete discharge of the
carbon dioxide through the plane’s gas
distribution system. One of the hundreds
of maintenance engineers who swarm over
the Clipper during these speedy overhauls
aims the control valve first at one motor
then at the others in order to make sure
that the vapor instantly reaches the scene
of potential fire. Other engineers stand by
each nacelle to check on the gas discharge,
which also serves to remove any dirt
accumulations from the piping and shows
up possible leaks.

This piping leads almost directly from
the carbon-dioxide cylinder to the four
engines, but passes through the control
panel where the flight engineer can set
his valves to discharge the gas into any
one burning engine. A double carbon-
dioxide container is also provided to give
a burning engine a second shot of gas in
the event that the first one does not com-
pletely extinguish the flames.

In addition to this ‘inique built-in fire
extinguishing system, each clipper also
carries portable carbon-dioxide guns in
each engine nacelle. These portable units,
which have pistol grips and triggers, each
contain two pounds of liquid carbon
dioxide and are used like a “Tommy” gun
for fighting localized fires within the
wing cavity or engine compartments, all
of which are accessible to the crew during
flight. .

The way in which carbon dioxide works
is worthy of note. Discharge of the
liquid, which instantaneously becomes a
gas when it hits the air, reduces the
oxygen content of the air to 15 percent
or less, at which point most fires cannot
burn. Even in the terrific air blast enter-
ing the radial engines during flight, the
gas effectively reduces the oxygen con-
tent for a few split seconds—long enough
for the flames to be snuffed out and rem-
edial measures taken to prevent re-ignition.
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Planet Companions

Three Faint Companions of Stars Are Half Way

In Mass Between a Star and a Planet

HENRY NORRIS RUSSELL, Ph.D.

Head of the Department of Astronomy and Director of the Observa-
tory ot Princeton University. Research Associate at the Mount

Wilson Observatory of the Carnegie

ATRONOMICAL discoveries of impor-
tance are sometimes, though rare-
ly, made at a glance—as when a dozen
people recognize a nova which has grown
to brightness overnight. More of them
arise from a planned and deliberate search,
such as that of Pluto, after hundreds of
thousands of star-images had been in-
spected, in a photographic campaign so
designed as to assure the ultimate dis-
covery of a distant planet, if one bright
enough to be observed existed. The most
renowned of all such discoveries—that of
Neptune—came in yet another way, as a
result of the application of painstaking
calculations-to long and accurate series of
observations made for other purposes,
with no thought of the discovery to which
eventually they led.

A discovery of unusual interest, made
in this last way—indeed, two of the same
kind—has just been discussed in the
technical literature and, under the princi-
ple which has always ruled in these
columns, become available for discussion.

Two observers, working independently,
have found that two different stars among
our nearest neighbors are attended by
companions, in orbital motion about them,
which are of such small mass that it is
practically certain that they are dark
bodies, and have a good claim to be called
planets.

It has long been realized that, if the
stars have planets circulating around them,
there is no hope at all of detecting them
~as we observe the planets of our own
system, by reflected light. A planet twice
the diameter of Jupiter and distant from
the nearest star, Alpha Centauri, as far
as Jupiter is from the Sun, and shining
by reflected light, would appear to us
like a star of the 21st magnitude—that is,
barely bright enough to be photographed
with a 100-inch telescope, under the best
conditions, if it stood alone on a dark sky.
It would actually be within a few seconds
of arc of its primary, whose light, a
hundred million times brighter, would
drown it out hopelessly.

There is, however, another way in
which a planet might reveal its presence.
If any two bodies, such as the Earth and
Moon, form a pair in orbital motion, the
gravitational attraction of the Earth on
the Moon, measured in units of force, is
exactly equal to that of the. Moon on the
Earth; but the motion of the more mas-
sive body is less affected by this equal
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force. Neither one describes an orbit about
the other as a fixed center; but both
circulate in orbits of the same shape but
different sizes about their common center
of gravity, keeping on opposite sides of it.
The Earth is (in round numbers) 80
times as massive as the Moon; so that,
while the Moon describes its orbit at a
distance of 240,000 miles from the com-
mon center, the Earth (more precisely
its center) circulates about this point in
an orbit a little less than 3000 miles in
radius.

It is the center of gravity which de-
scribes an orbit about the Sun, in ac-
cordance with Kepler’s laws. Should we
calculate the motion from these laws, we
would find the actual Earth at new Moon
3000 miles farther from the Sun than the
predicted value. At the full phase, when
the Moon is outside the Earth’s orbit, the
Earth is 3000 miles inside. At first quarter
the Moon is behind and the Earth ahead,
and so on.

Now MAKE, for the moment, the physi-
cally absurd asumption that the Moon
was absolutely black, reflecting no light at
all. Only the Earth would be visible to a
distant observer. We may imagine him
looking from such an angle that the Moon
never eclipses the Earth, even partially.
Even so, he could discover the Moon, by
making a sufficiently long and accurate
series of gbservations of the position of
the Earth relative to the Sun. Comparing
them with theoretical motions in an ellip-
tic orbit, he would find that, whereas' this
'satisfied the observations of the other
planets, the Earth’s motion would show
a small but persistent oscillation, in a
period of 27 1/3 days (one sidereal
month). He would thence conclude, cor-
rectly, that the Earth was attended by an
invisible satellite having this period.

If he could find the Earth’s mass in
some other way—say by the effects of its
attraction on the motion of the other
planets—he could then calculate how far
away this satellite would have to be to
possess the known orbital period. This
distance would come out 80 times the
radius of the observed oscillation, and he
would then be sure that the Earth was
attended by an invisible satellite 1/80 as
massive as its primary.

The alert reader of this analogy will
naturally inquire why it is said that the
observations of the other planets would
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not reveal deviations from Kepler’s laws,
although most of them have satellites. The
answer is that the masses of these satel-
lites are but a very small fraction of those
of their primaries, 1/3500 for the largest
satellite of Saturn, and at most 1,/10,000
for the satellites of Jupiter. The resulting
oscillations would be too small to be de-
tected. (A small oscillation of Neptune,
due to the atraction of its one known
satellite, has actually been observed.)

This illustration has been developed at
length, because it illustrates fully the
principles which must be applied in the
case of a star. A very small satellite will
produce too small an effect to be observ-
able. The detection of small oscillations,
and hence of small attendants, demands
two things. First, the star must be one of
our near neighbors in space. For similar
physical properties of the system (period
and masses of the two components) the
range of the oscillations, in miles, will be
the same. The nearer the star, the bigger
will be this oscillation, measured in hun-
dredths of a second of arc upon the
heavens.

ECOND, our observations must have the
highest possible accuracy—that is, they
must be based on photographs made with
telescopes of long focus. The technique of
such observation has been fully developed.
Results of high accuracy, with an average
error of about 0”.03 from a single plate,
can be obtained by comparing the meas-
ures of stars not more than 10" or so apart
in the sky, so long as these are of about
the same brightness—or reduced to the
same brightness by some device which
does not distort the images. But still more
accurate measures, with an average error
about 0”.005, can be made of the relative
positions of the two components of a
double star ; provided that these are nearly
of the same brightness. In this case, dozens
of exposures of the pair can be made and
measured on a single plate, and the aver-
age result from two or three plates may
reach the remarkable accuracy just stated.
Observations of both these types have
been made in great numbers—in the first
case to determine the parallaxes of stars,
and in the second, to study the motion of
binary pairs. It is usually found that the
observations are represented, within the
limit of their accuracy, by motion in an
elliptic orbit in the second case, and by
rectilinear motion in the first, combined
with the apparent oscillation resulting
from observation from the moving Earth.
But sometimes these standard assumptions
prove insufficient to account for the meas-
ures, and it is evident that some additional
motion is present—which, when the ob-
servations are continued long enough,
turns out to be a periodic oscillation.
The oldest examples of such behavior
were found nearly a century ago for
Sirius and Procyon. Here the oscillations
are $o0 large that they can be detected even
with the relatively low accuracy of meri-
dian observations. Bessel showed, long
ago, that Sirius must have a companion
revolving about it in a period of about
50 years, and Procyon in one of 40. Both
these bodies have since been seen with
powerful telescopes, and followed through
a whole revolution. The companion of
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equal to the
one third as
self-luminous
of the now

Sirius has a mass nearly
Sun’s; that of Procyon is
great. They are faint, but
stars—excellent examples
well-known white dwarfs.

A few more cases of the same sort have
been found in the course of parallax
observations. A notable example has just
been found by Dr. Reuyl, of the Mc-
Cormick Observatory, at the University
of Virginia. It is a faint red dwarf star,
known as Cincinnati 1244, since this is
its number in a star-catalogue published
by that Observatory. Observations from
1915 to 1942 are now available, and show
that, after allowance for a proper motion
of 07.490 per year and a parallax of
07.201, there remains an oscillation with
a period of 26.5 years, corresponding to
motion in an orbit of eccentricity 0.6 and
with a mean distance of 0”.11 between.the
bright star and the center of gravity,
which corresponds to an actual distance
of only 50,000,000 miles.

o FIND How far off the companion is on

the other side, the mass of the visible
star must be known. For faint red dwarfs
of this sort, there is a close relation be-
tween the mass and the real brightness.
The latter is 1/35 of the Sun’s and, by
comparison with other known cases, the
mass should be 0.35 times the Sun’s. It
follows from Kepler’s laws that the mean
distance of the invisible companion from
its primary should be 600,000,000 miles.
The invisible star is therefore 11 times as
far from the center of gravity as the
visible one, and should have but 1/11

Neptune and its unnamed satellite,
photographed with the 40-inch refrac-
tor at Yerkes. The diameter and orbit
diameter are comparable with those of
our Moon, but the orbit is inclined
at about 40 degrees to that of the
planet and the orbital motion is re-
trograde—that is, from east to west

of its mass, or a little less than 1/30 of
the Sun’s. From the general run of the
relation between mass and brightness,
there can be no doubt that a star of this
very small mass would be unobservably
faint.

Double-star observations, however, have
revealed still more remarkable objects.
Dr. Strand, of the Sproul Observatory at
Swarthmore, has made a number of very
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are “unkeyed” and added to show how they go. All are keyed into the large diagram

thorough studies of these, described in
Scientific American, March 1942, page
135, including one of the famous system
61 Cygni, consisting of two stars, one
twice as bright as the other, in orbital
motion with a period of 720 years. This
is one of the nearest stars in the sky
(parallax 0”.294, distance 11 light-years).
The two components are nearly equal in
mass, 0.58 and 0.55 times the Sun’s mass.
Precise photographic observations of
this pair have been made since 1914 by
various observers. Both these and the
earlier, less accurate visual observations,
were used by Strand in computing his
orbit—a task which required weeks of
laborious calculation. When the calculated
and observed positions were compared, a
small, but unquestionable, oscillation ap-
peared. Only observations of the highest
precision could have detected .it, for its
extreme range is little more than 0”.03—
which, on photographs taken with a tele-
scope 30 feet long, corresponds to but a
20,000th part of an inch. Compared with
the positions calculated from the large
orbit, the star drifts slowly eastward for
35 years, swings back westward in less
than half this time, and repeats the proc-
ess with a period of 4.9 years. The in-
equality of the two intervals shows that
the orbit of the close pair is highly
eccentric. The north-and-south motion is
smaller, but definite. Combining them,
Dr. Strand finds that the bright star
moves around the center of gravity of it-
self and the invisible companion in an
orbit of eccentricity 0.7 nearly edgewise
toward us (inclination 80°). The mean
radius of this orbit is 0”7.020 (allowance
being made for effects of foreshortening).
At the star’s distance, this corresponds to
6,300,000 miles—by all odds the smallest
orbit as yet known among the stars.
So far the situation is absolutely clear;
but it is not yvet known which of the two
visible stars has the dark companion. The
measures give only the relative position
of the two, and this is equally affected
by an eastward shift of one as by a west-
ward displacement of the other by .the
same amount. There are two ways in
which this uncertainty might be dispelled.
Measurements of the positions of both
stars, relative to others in the field of
view, would show which one is moving
uniformly, and which shows the oscilla-
tion; but, even on the best photographs,
the much larger distances involved could
not be measured with the extreme ac-
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curacy required. A second way is more
hopeful. The motion of the star in the
small orbit would alter its velocity
toward or from the Sun by a maximum
range of a little more than one kilometer
per second. This is easily within the
accuracy of measurement of powerful
spectrographs. The next favorable oppor-
tunity will come in 1946 and 1947; and
after that, we may know which star has
the companion.

THE MOST interesting question, namely,
what is the mass of the companion,
need not wait for an answer, for the
masses of the two bright stars are so
nearly equal that the distance of a com-
panion revolving about either one in a
period of 49 years would be substantially
the same, 223,000,000 miles. This is 35
times the distance of the bright star from
the center of gravity. Hence the mass of
the companion must be 1/34 of that of
the brighter star, or 0.016 times the Sun’s
mass.

This is only one tenth as great as the
smallest mass that has even been observed
in a visible star, and 16 times the mass
of Jupiter—so that the newly discovered
body may at least be described as half
way between a star and a planet.

When its discovery was announced by
Dr. Strand at a meeting last winter, it
stood quite alone, as by far the least
massive body known to exist outside the
solar system. Since then it has found a
rival. Dr. Reuyl, from similar photo-
graphic observations of the binary star 70
Ophiuchi, finds a similar small oscillation,
with period 17 years, and half-range
0”.015. The parallax is 0”.20, so that the
distance from the center of gravity comes
out 7,000,000 miles. This is an approxi-
mate value, as it has not yet been practi-
cable to determine the eccentricity of the
small orbit.

As in the preceding case, it 1s not
possible at present to tell whether the
companion belongs to the brighter or
fainter star of the visual pair. In the first
case, its mass comes out 0.012 times the
Sun’s; in the second, 0.008.

Here, then, we have another body of
almost planetary mass. The question
whether it should really be called a planet
is one of the most interesting which has
been before the astronomical public for
a long time; but its discussion must be
postponed till next month. — Manitou
Springs, Colorado, March 22, 1943.
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New Key to the North

When Peace Comes, the Alcan Highway Will Unlock

Nature'’s Rich Storehouse of the Great Northwest

A.D. RATHBONE, IV

usT 150 years ago this spring the first

white man ever to cross the Ameri-
can continent north of Mexico stood near
what is today the southern terminus of
the Alaska, or Alcan, Highway. In the
wildest flights of his imagination—and
his was, indeed, an active mind—he could
not have conceived that Fort St. John,
then a tiny trading post on the Peace

frontier. When this newest call comes
after the war, it seems unlikely that it
will go unheeded.

What is there about this latest high-
way engineering miracle besides its pres-
ent strategic use and the romance of its
construction that would cause present
speculation regarding its future adapta-
tion? After all, there is a railroad net-
work throughout the more populous sec-
tion of Alberta Province; more sparsely
settled British Columbia is also served

by the “Iron Horse;” the great Macken-

must be moved as rapidly as possible be-
tween points not heretofore considered in
the same traffic category, or, at least not
served by adequate facilities. Motor truck
roads which, under normal peace-time
conditions, would be considered too costly,
or unfeasible for other reasons, are built
over mountains and across deserts. In
many of these instances it is entirely rea-
sonable to expect the consequential effect
which such strategic highways must exert,
as they have always exerted, on the lives
of the existing population in the area
thus served, and on the lives of those who,
because of increased ease of transporta-
tion, will become residents of the area.
Particularly has this been true if the
newly served section contains natural re-
sources and agricultural possibilities.
These abound in Alberta, British Colum-
bia, the Yukon Territory, and Alaska,
despite popular conception that much of
the Great Northwest consists of impas-
sable muskeg, impenetrable forests, un-
surmountable mountains—all cloaked in a
climate too rigidly frigid to grow any-

River, would one day become an
important way-station on an
1800-mile highway vital to the
defense of his native Great
Britain and her allies. Nonethe-
less, that canny young Scotsman,
Sir Alexander Mackenzie, had
fought his way up hundreds of
miles of the Peace River in
1793 for the same reason that
motivated a meeting of repre-
sentatives of the United States
and Canadian governments 140
years later.

The intrepid explorer and the
joint committee of 1933 were
both searching for practical
routes that would further the
economic development of their
respective nations—one of man’s
major activities from the earliest
age of barter and exchange to
the vast ramifications of today’s
international trade.

Seldom have the economic
lives of two great countries
been confronted with so many o
varied possibilities of future
growth through the opening of
a single new trade route as have

o

Canada and the United States ?

by completion of the Alcan
Highway—and probably never
has such an important link been
put into service with comparable
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thing but icicles throughout most
of the year.

Even the young Mackenzie,
in 1788, wrote in his journal of
luxuriant growths of garden
produce in far-north Alberta.
He mentioned turnips, carrots,
parsnips, potatoes, cabbages, and
said: “There is not the least
doubt but the soil would be
very productive.” It has been all
of this, and with a vegetation
generally comparable with that
of Maine and a winter climate
less severe than that of North
Dakota, Alberta has progressed
far in farming and stock rais-
ing since the days of the fur
traders.

More recently, however, the
Province has claimed a place
among mineral-producing states
of this continent. Surveys of
newly discovered northern oil
sands brought estimates of from
100 to 250 million barrels, of
which about 1 percent is at
present economically available.
Said the Edmonton Journal,
editorially : “The federal (Cana-
dian) government already has
set aside $40,000,000 for con-
struction and equipment of a

 plant to make rubber. Extrac-
tion of petroleum from Mec-

¢

scientific ingenuity and speed.
So long as the necessities of

war utilize the facilities of this new, and
as yet incomplete, road to the utmost, it
may be too early to attempt specific
prophecies as to its after-the-war use,
but certainly it is not premature to specu-
late on general peacetime possibilities,
especially when such speculation can be
based on known facts concerning feasibil-
ity of agriculture, mining, manufacturing,
exploration, and recreation in this newly
opened area. As to settlement and invest-
ment of capital necessary to foment de-
velopment of this hitherto little known
section of the continent, history is
crammed with stories of the call of the
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Route of the 1800-mile Alcan Highway

zie-Athabaska-Peace River system is
splendidly organized for water-borne
commerce during the warmer months;
Canadian and Alaskan commercial avia-
tion has performed winter and summer
impossibles for many years. Why, then,
should an 1800-mile road, traversing some
of the wildest parts of British Columbia,
Yukon Territory, and Alaska, be of such
potential economic interest to the future—
save, perhaps, to anglers and hunters?
Primarily, the answer lies in sudden
and drastic war-wrought changes in trans-
portation methods, by sea, on land, and
in the air. Thousands of tons of freight
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Murray oil sands . .. may lead

to the development of a great
synthetic rubber manufacturing plant at
or near these northern Alberta deposits.”
Lead-zinc lodes near Great Slave Lake,
just above Alberta’s northern boundary,
compare favorably with those of the
famous Couer D’Alene district in Idaho.
Still farther north, on Great Bear lake,
are the world’s richest radium deposits
and silver ore that is seldom exceeded in
value anywhere. Alberta’s southern coal
fields have long produced favorably, and
of later years three fourths of the salt
used in the province is mined within her
boundaries. Copper, nickel, tungsten, tin
—all vital today and unquestionably of
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value tomorrow—are known to exist in
considerable quantities, while the total list
of lesser minerals found in Alberta would
reach a score or more.

Although no part of the Alcan High-
way itself is in Alberta, its southern ter-
minus, at Dawson Creek, just over the
border in British Columbia, is reached
by a 500-mile standard-gage branch rail-
road which, in turn, connects with the
main line Canadian National and a branch
of the Canadian Pacific at Edmonton.
The many miles of railroad sidings, the
scores of warehouses, the unloading plat-
forms, all Army-built for war-time ser-
vice at Dawson Creek, will still be there
for possible commercial use when peace
comes. As present plans do not contem-
plate extending the highway south of
Dawson Creek, the Province of Alberta
and the city of Edmonton will play their
role in the economic scheme of things to
come by providing the connecting rail
link between Alaska and the United
States.

WHEN a tried and tough Colonel of the
Army Engineers said, “Guts and trac-
tors built that road,” he must have had
in mind, among other sections of the Alcan
Highway, the 662-mile stretch from Daw-
son Creek to Watson Lake, during which
it skirts some of the tallest and roughest
of the Canadian Rockies and attains to
an elevation of 4212 {feet, the highest
point on the highway. The 366,255 square
miles of British Columbia have always
been hard and cruel, but the mountains
with their severe climate and the milder,
more temperate valleys hold much that
man considers valuable. Early known for
its coastal fisheries and its gold. Canada’s
westernmost province has been a tough
economic nut to crack. However, as the
Dominion’s chief copper producing state
today, with known extensive deposits of
lead, coal, zinc, silver, and gold, with

Reminiscent of “Main Street” in any American village prior to the advent of the
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All photographs courtesy Caterpillar Tractor Co.

Much of the Alcan Highway was constructed through timber. In this stretch tractors
and trailbuilders cleared the heavy bush growth; scrapers and graders followed; this
stretch of the road is surfaced for all-weather use, with adequate drainage ditches

huge forests of excellent Douglas fir—
all of which will eventually reach the
world’s markets in greater quantities than
at present—DBritish Columbia’s economic
future needs transportation as much as
any other factor to assure her continued
progress.

Partially due to topographical features,
soils of the province are non-uniform in
texture and composition, varying from
fertile dark loam and muck to light sandy
and gravelly areas. Proper irrigation in
the southern interior has produced
abundant harvests of fruits, vegetables,
and field crops, including alfalfa. In the
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automobile, the principal thoroughfare of this Alcan Highway town will offer better
than mud-hole traction to future truck and bus traffic, and because of economic
forces, it may become a busy thoroughfare in a new city of the north country
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Peace River Block, sliced by the Alcan
Highway, huge virgin agricultural sections
that are suited for mixed farming and
grain await the plow. The new road to the
continent’s “upstairs,” together with am-
plification of existing railroad and aviation
facilities, will play its part in the com-
mercialization of British Columbia’s huge
“backyard.”

To the fame of “The Spell of the
Yukon,” builders of the Alcan Highway
have added a new lore, no less fascinating
than that of the Klondike and its gold
rush. Engineers and construction men
doubtless agree with Robert W. Service’s
indictment, “It’s the cussedest land that I
know.” Although for the most part the
Yukon is a vast plateau, in the southwest,
through which the highway winds, are
portions of the Rockies, including 19,850-
foot Mt. Logan, highest point in Canada.
Because of its far-northern isolation, and
with Pacific winds that might otherwise
temper the climate cut off by mountains,
the long Yukon winters are bitter cold.
Brief summers, however, are often actu-
ally hot and the almost 24-hour-long days
produce fairly good crops of grain and
roots in some sections. But it is with
minerals, timber, and Alpine-like vistas
with unbounded summer recreation pos-
sibilities that the Yukon will bid for future
economic wealth. There are gold, silver,
lead, copper, and coal in the rough and
rugged terrain; there are rich forests of
spruce and poplar; there are fabulous
fish in the lakes and streams, and it is
a hunter’s paradise which will attract the
sportsman, the nature lover, and the va-
cationist, with the millions of dollars such
trade brings to well-organized vacation
lands. i

Whitehorse, Yukon’s principal city,
houses about a quarter of the territory’s
population of 4687. Owing its birth to
Klondike days, the town is also the north-
ern terminus of the narrow-gage White
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Pass & Yukon Railroad, also of gold rush
fame, which traverses a torturous 111-
mile mountain trail to Skagway, Alaska,
at the head of the Inside Passage, route
of sea-borne commerce to Vancouver,
Seattle, and points south. As the junc-
tion point of rail and highway transporta-
tion to the interior, with a modern airport
already in operation prior to the war,
Whitehorse may well find itself on the
threshold of becoming the future metro-
polis of the Yukon.

The Alaska-Yukon border is 325 miles
west of Whitehorse, via the Alcan High-

been only commercial enterprise in
many back-of-behind sections that
will now be served by Alcan Highway

way, and 100 miles further is Tanana

Crossing, where the highway splits, one

arm running west to Gulkana and a con-
necting road to Valdez, on the Gulf of
Alaska. The Alcan’s other branch rolls on
another 100 miles to Big Delta, its north-
ern terminus, 1582 miles from Dawson
Creek, where it connects with Alaska’s
own system of 2366 miles of roadways.
Thus, by truck and by rail, are the com-
mercial centers of Anchorage, Seward,
Fairbanks, Valdez, and other smaller
Alaskan communities joined to Edmon-
ton, in Alberta, to Spokane, to Minneapo-
lis, to Chicago, to New York.

Of Alaska’s economic future, little need
be said, save to recall that its original
purchase price of $7,200,000 has been re-
turned thousands of times over by its ex-
ports of furs, timber, fish, gold, silver,
platinum, copper, coal, and petroleum.
Often thought of more as a recreational
area than as an economic factor in the
life of the nation, Alaska’s agricultural
possibilities have yet to be plumbed to
their depths. Wildlife resources are esti-
mated at $100,000,000; the 1940 salmon
pack was valued at $31,000,000 ; more than
$26,000,000 worth of gold was mined in
the same year, and other products rank in
big figures.

Whether, some day, the “Iron Horse”
will join forces with the Alcan Highway,
the coastal steamship lines, and the fast-
growing aviation industry in linking ever
more closely the economic lives of Alaska,
the Yukon, British Columbia, and Alberta
with the United States is something that
must await a future answer. As for “the
road that couldn’t be built,” it is in full
war-time operation, providing means of
transport for- 60,000 to 70,000 tons of
cargo per month. Thousands of trucks
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rolled all winter carrying soldiers and
supplies to Alaskan posts, according to
Secretary of War Stimson’s announce-
ment, and they brought back tons upon
tons of strategic raw materials.

First built on an 18- to 24-foot width
through a minimum 32-foot clearing, the
Alcan Highway will be widened through-
out its entire length this summer to a
24-foot graveled roadway. Eventually, the
pile trestles which bridge the many
streams will be replaced by permanent
structures. Then, too, cuts, fills, and
grades will be improved from their war-
time emergency status to the broader,
safer, more conservative construction.
When the days of unlimited gasoline and
rubber return, we may be sure that not
only will the Alcan Highway find its
proper commercial niche, but also that it
will serve as an unexcelled scenic and
recreational jaunt for thousands of travel-
hungry Americans.

) ) )
MYOPES
Eugenically Speaking, Near-Sighted
Persons Shouldn’t Mate

MYOPIA is believed by science to be
hereditary. In an address before the
American Medical Association, Lawrence
T. Post, M.D., St. Louis ophthalmolo-
gist, stated that “there is little evidence
to show that this is usually anything but
a hereditary defect handed down just as
other physical characteristics are. Con-
tinued stressing of the importance of
judicious mating may result in its dimi-
nution and finally bring about its end.

“Even if it is impossible to bring about
complete eugenic mating, it may at least
be feasible to prevent the marriage of two
people afflicted with extreme nearsighted-
ness. Failure to do this is probably the
principal reason for the very large in-
cidence of this defect among the Germans
today.”

NYLON SCREENS
Will Replace Many Metal
Screens After the War

AN ENTIRELY new window screen,
chemically made, and containing no metal,
will be available to American house-
holders after the war. It is made of ny-
lon, now used exclusively for vital mili-
tary purposes. Having all of the good
characteristics of metal screening, and
many qualities besides, it can be produced
in any color, it will not stain the sills,
it will not corrode, it requires no painting,
and tests indicate it has extraordinary
durability. Pencils or other sharp-pointed
objects can be shoved through it without

damage; the strength and elasticity of the -

strands is so great that they come back in-
to place merely by rubbing them with the
fingers.

In many cases the new screens will not
even have to be put up in the spring and
taken down in the fall They will just
be rolled up and down on tracks like a
window shade.

The idea of making screens out of nylon
occurred to Du Pont chemists and engi-
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neers several years ago, at the time the
first nylon toothbrushes were being,
turned out—even before hosiery was in-
troduced. But the new child of Du Pont’s;
creative chemistry, derived from the hy-
drocarbons of coal, the nitrogen and oxy-
gen of air, the hydrogen of water, made:
such a sensational hit in hosiery and
brushes that the manufacturers were kept
busy trying to supply a segment of the
demand for those articles. The screens
had to wait. Soon, however, our entrance
into the war called nylon into service for
parachute cloth.

Meanwhile a few screens had been
erected at various points for preliminary
tests. They stood up well even along the
seashore, where salt spray rusts or cor-
rodes metal screens very rapidly. Tests
also showed that the nylon screen was so
strong and resilient that when something
bumps into it no permanent bulge is left..

One of the outstanding advantages is
the “ingrained” color, which does away
with painting. And since there is neither
paint, rust, nor corrosion product to peel
off or run down the frames and window
sills, the staining from these sources is
reduced to zero.

BEDS—The first non-metal beds ordered by

the Army in half a century are collapsible
and are being manufactured of synthetic-
resin-glued hardwood—half a million of them
in 15 factories throughout the country.

SYNTHETIC INSECTICIDES
Food Loss May he Averted
by Development

IF FARMS in the United States this sum-
mer escape an insect scourge that not
only would balk the necessary 30 percent
increase in vegetable crops but might
well cut our food supply far below normal
years, the credit will go to American
chemists for their foresight and deter-
mination.

For this summer the stage is set for an
invasion of bean beetles, pea aphids, cab-
bage loopers, leaf hoppers, worms,
soldier-bug's, and weevils which can
devastate far more than the billion dol-
lars’ worth of vegetable crops destroyed
in normal years. The stage setting con-
sists of a serious shortage of rotenone—
the toxic ingredient in imported derris
or cubé root—which has held these vege-
table destroyers in check for the past
dozen years. This crucial war year finds
us with less than half of our normal year’s
supply of this insect-killing ammunition—
the rest of it being shut off by Jap battle
fleets and German submarines.

The picture would be black were it not
for the fact that American chemists had
started searching for a synthetic insecti--
cide to equal the effectiveness of natural
rotenone long before the war. A group
of chemists began research on this prob-
lem way back in 1926. For 12 years, in
the laboratories of Rohm & Haas Com-
pany, they concocted lethal brews for in-
sects, but their efforts received scant at-
tention from growers as long as rotenone
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was plentiful. But these chemists contin-
ued work till finally, in 1938, they per-
fected an insecticide promising enough to
try out on peas, beans, and other vege-
tables.

For years growers and agricultural
authorities held firmly to the belief that
you couldn’t kill pea aphids and cabbage
loopers, bean beetles and other insects by
using insect dusts containing any less than
34 to 1 percent rotenone. Yet, in 1938,
experimenters found that by adding
this new laboratory-made insecticide, a
thiocyanate known as Lethane, they could
get as effective a dust with only half the
amount of rotenone normally used in
dusts. For example, on the Mexican Bean
Beetle, whose taste for beans has carried
him to nearly every state where beans
grow, the addition of 2 percent Lethane
halved the amount of rotenone used.

COMPRESSED F0OD
Wrapped in Cellophane,
Saves Cargo Space

1

NUTRITIONAL ammunition,” stamped
out in presses to save tons of cargo space
and wrapped in cellophane to save steel
and tin, is being shipped abroad in vast
quantities.

Dehydration and compression may be |
considered as steps taken to get rid of '
two space-consuming stowaways in ships |

carrying food abroad to Lend-Lease con-
sumers and to our fighting forces. One
stowaway was water, the other air.

Removing the water telescopes, on the
average, ten tons of raw food down to
one ton, and reduces the space required
by 50 to 90 percent, depending on the
food product. It also improves keeping
qualities and in many cases rules out the
need for refrigeration.

Compression squeezes out the second
space-robber, air, and saves 35 to 75 per-
cent of the already reduced precious cargo
space. Experience indicates that the com-
pression further improves the keeping
qualities of the food. By removing most
of the air, the opportunity for oxidation,
one of the contributing causes of food
spoilage, is reduced. Compression also
cuts down the food surface area exposed
to what little air remains.

The necessity of keeping meats, fruits,

vegetables, eggs, and other foods in good |

condition during the long and difficult
trip from an American farm to an Allied
or American battlefront imposes impor-
tant responsibilities not only upon the
method of preparation but upon the pack-
aging. Some of the foods are consigned
to Arctic regions. Others are headed for
the humid tropics where mildew, insects,
and heat make it difficult to keep food
even in normal times. During the war
some of the food cases may stand on wet
beaches, exposed to the sun and surf, until
busy soldiers can move them to a better
place.

Because of the shortage of tin and
steel, cans are available for only a portion
of the food being exported. Therefore
technical men of the Du Pont Company’s
Cellophane Division began studies some
time ago looking toward the replacement
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of metal by this thin transparent film and
various laminations of it. Severe tests
confirmed the value of cellophane as a
moisture-vapor-proof,  dust-proof, and
germ-proof protective covering for foods,
either alone or in laminated form with
other materials. As a result of these tests
cellophane in its various forms is highly
regarded by various government agencies
for the packaging of dehydrated food for
Lend-Lease and Army use.

In the compression process as developed
by the inventor, John C. Donnelly of the
Auto Ordnance Co., each type of food is
considered as an individual problem, and
the temperature and pressure employed
adjusted to fit particular requirements.

Some of the dehydrated food is quick
frozen at temperatures from 20 above to

20 below zero, Fahrenheit, and held at low

temperatures during compression to keep
the fat globules from breaking down.
Pressures employed range from 250 to
2500 pounds per square inch. The aim in
all cases is to compress the food without
destroying its caloric or vitamin values.

The food can be compressed at the rate
of 170 cakes a minute, in some instances.
As soon as each cake is formed by the
press it goes into a cellophane wrapping
machine, which keeps pace with the press.
The touch of a heated sealing bar on the
cellophane wrapper seals the contents
from air and moisture.

“Put ’em on, Buddy!’We need your eyes”

“I’m giving everything I've
got, to preserve the kind
of a world you want to live
L in. I'm not kicking either,

but I'm expecting you to do your part,
too. I depend on your help—in buying
War Bonds, in saving your tires, in
searching the house for scrap metal.
More than that, I'm counting on you for
a full week’s work—every week.”

Industrial eye injuries mean priceless
days lost. Foggy vision means costly mis-
takes and rejections. Whatever your job,
your work is no better than your eyes.

For every job, for every requirement
you may impose on your eyes, there are
goggles and glasses to protect eyes and
to bring vision to top performance.
Shock-proof lenses. Heavy-duty frames
for every industrial use. Lenses to correct
almost any visual defect. Graceful rimless
eyewear for those who want to look well
while they see well.

Bausch & Lomb is manufacturer of gog-
gles, lenses, eyewear and eye examination
instruments. Less spectacular, perhaps,
these contributions are as important as
the special Bausch & Lomb instruments
of war—range finders, binoculars, anti-
aircraft height finders, aviators’ goggles,
aerial mapping equipment, and many
others going every day to the forces of
the United Nations.

Youreyesare important to you—impor-
tant to the nation. There are men in your
community qualified to examine your eyes
skillfully, to fit the right glasses. They are
ready to put your eyes in fighting trim.

AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS
FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION
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Cost of the process, it is pointed out, is
no more than packaging the same food in
tin cans. In fact, in many cases it is less.
Compressed foods now include potatoes,
carrots, cabbage, onions, soy bean flour,
apples, soup mix, eggs, beets, and cabbage
soup. Some of the products are com-
pressed into cakes slightly larger than a
yeast cake. Others are put up in one-pound
units. A package no larger than a small
shoe box contains enough compressed
potatoes to serve 100 men.

Eggs, because of their high nutritive
value, have been an important Lend-Lease
and Army item. Dried, they take up only
a sixth as much space as in the shell, and
when compressed the bulk is further re-
duced by half. A 14-pound package of
compressed dehydrated eggs contains the
equivalent of 537 fresh ones. Expressed in
another way, a dozen eggs, dried and
compressed, ride in approximately the
cargo space .that is needed for only one
egg in the shell.

CONTAINER CLOSURE
Makes Possible Re-Use
of Glass Jars

MILLIONS of “thrifty lids” will be avail-
able this season to assist the housewife in
putting up fruits and vegetables at home.
The thrifty lid, a war-time closure de-
vice which makes possible the re-use of
commercial glass containers for preserving
foods at home, was developed by The
Owens-Illinois Glass Company. The suc-
cessful distribution of millions of thrifty

Vacuum caps for jar re-use

lids last year has resulted in the release
of sufficient metal this year to further as-
sist the American housewife with her
home preserving.

The thrifty lid was originally developed
to fit the 63mm. opening of glass coffee
containers. It may be used on any com-
mercial glass container having the same
size opening, with the aid of the origi-
nal metal screw cap that comes with the
jar.

Since metal screw caps for glass coffee
are gradually being replaced with paper
caps, housewives are advised to save metal
caps along with coffee containers and
other jars she is holding for household
use.

The thrifty lid itself is a thin, composi-
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tion-lined metal disk which may be pur-
chased singly or in quantities of a dozen.
It is used in combination with the metal
screw cap that came on the jar originally.
The first step is to scrape all of the
composition lining out of the inside of
this original metal screw cap. It is very
important to remove this completely, since
any remaining lining may adhere to the
top of the thrifty lid during processing.

From then on regular preserving
methods are followed. The jars are filled
with the food to be processed, the thrifty
lid is placed on the neck of the jar and the
original cap is screwed over it to hold it
in place. After processing, when the jars
have cooled, the screw cap may be re-
moved and used over again. The thrifty
lid is held in place by vacuum, and, of
course, may be used only once.

THIRD DIMENSION
Effect Obtained With
Conventional Movie Camera

A N ENTIRELY new principle for the pro-
jection of third dimensional moving pic-
tures has been developed by Everett H.
Bickley, of Philadelphia. Through the use
of a “swing mount” it is possible to ob-
tain the illusion of depth in a projected
moving picture without the use of special
cameras, films, projectors, or screens.

As our photographs show, the camera
is mounted on one end of a set of movable
arms, another end being attached to the
tripod. The design of the arms is such
that the camera is rigidly held against
vibration yet can be swung freely from
side to side.

In taking the picture, the scene is com-
posed in the finder and the exposure is
made in the usual way except that the
camera is swung very slowly back and
forth during the taking of the picture.
Speed of the swing is about eight seconds
in each direction.

The resulting third dimensional effect
is obtained because, while the camera
swings on the arms, it is kept pointed at
the principal object by means of an aux-
iliary arm which keeps the lens correctly
aimed throughout the swing. Since the

Focusing the swing mount
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Focusing the swing mount

lens steadily and continuously aims at the
point of principal focus, through adjust-
ment of one of the arms, all blur is
avoided, the interest is not distracted by
the swing of the camera, and the appear-
ance of third dimension is created by
the movement of the foreground and the
background. ’

NETS—Fishermen in west coast waters are

now using purse-seine floats made of glass
instead of cork. These floats are enclosed
by woven rope pockets which protect against
smashing and breakage, are more durable,
and last longer than cork.

CHEMURGIC RUBBER
Made from a Base of
Vegetahle Oils

COMMERCIAL production of a new syn-
thetic rubber, using a base of domestic
vegetable oils' not considered suitable for
edible purposes, has been under way for
several months, it was announced recently
by Dr. N. E. Van Stone, vice president of
the Sherwin-Williams Co., in charge of
operations. Called “KemPol,”’ the veg-
etable-oil rubber substitute is a develop-
ment of the Sherwin-Williams research

laboratory’s work with “drying oils” used

in paint manufacture.

Unlike most chemurgic rubbers, Kem-
Pol requires no critical equipment for its
manufacture and the volume of produc-
tion will be limited only by the amount
of oil available for the purpose.

Tensile strength, elongation, and abras-
ion resistance of KemPol are not on a par
with those of natural rubber, although in
many other properties it compares so
favorably with natural rubber as to enable
its use in many products such as treads,
mats, pads, erasers, gaskets, braided hose,
and so on. Since no toxic raw materials
are used in the manufacture of KemPol,
it may be used for such other work as jar
rings and various types of seals for food
containers.

KemPol lends itself readily to emulsi-
fication and—with certain limitations—to
solutions, so that a number of successful
applications in the fields of fabric coating,
tapes, adhesives, and sealing compounds
have resulted. KemPol sponges easily,
offering many possibilities in that field.

KemPol also shows considerable prom-
ise as an extender for natural reclaimed,
and the Buna and Butyl rubbers, with all
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of which it is readily compatible. The
customary fillers, extenders, and accelera-
tors have been found to work well with
KemPol and standard rubber making
equipment, as found in the average rubber
plant, is entirely adequate for the purpose.

Tensile strength of the new “rubber” is
300-500 pounds per square inch, and
elongation is 100-150 percent. After ag-
ing 72 hours at 170 degrees, Fahrenheit,
tensile strength increases about 100 per-
cent and ‘elongation decreases about 33
percent.

ROOFING
Shingles Held in Place
by “Spot Welding”

VARIOUS types of roofing materials —
roll roofing, strip shingles, and so on—
can be applied with the use of a mini-
mum number of nails through the appli-
cation of a “spot welding” system devel-
oped by Paraffine Companies, Inc.

Roofing applied by this method is held
in place with about 50 percent of the
usual number of nails, while a cementing
material, Hydroseal, is applied in spots
between layers. These spots of adhesive, it
is claimed, hold the roofing securely
against the force of a 50 mile an hour
wind.

POST-WAR TRANSPORTATION
Highway Vehicles Will he
Improved in Many Ways

MANY developments of the war produc-
tion period can undoubtedly be applied to
peacetime vehicles with beneficial results,
if industry is given a free hand. This was
recently emphasized by Robert F. Black,
President of The White Motor Company,
when reviewing technological changes and
developments in the design and use of
motor transportation units.

Speaking of engineering possibilities,
Mr. Black said that “when the war
stopped production, it pigeon-holed many
improvements which had been recently
developed or were still under development.
It is unlikely,” he opined, “that the first
commercial vehicles to be produced im-
mediately after the war will differ radi-
cally in general design from those in pro-
duction last year. The immediate need in
all probability will be too great to allow
quick and drastic redesign.

“Yet, just as World War I was the
cradle in which the motor truck was
nurtured, so World War II can easily, be
responsible for evolution of entirely new
departures in vehicle design. Large scale
production of motor trucks for the armed
services can easily mean, for instance, that
designs which have not had much popu-
larity among operators in the past, may
by their performance stir a general com-
mercial demand.

“It appears inevitable that -a trend
toward - higher - horsepower = in truck
engines should set in. The war has
brought in large scale production of 100-
octane gasoline for airplanes. One -would
expect increase in engine compression
ratios to take advantage of the higher
anti-knock qualities of the new fuels.
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Within the realm of possibility is intro-
duction of super-chargers on truck
engines.

“It is anticipated in the industry that
there will be a continuing demand for
more and more automatic and semi-auto-
matic operation of transmissions in heavier
trucks and busses. It is the further view
of many engineering minds that there will
be a marked increase in the output of
trucks with front as well as rear driving
axles. Rapid strides have been made in
recent years with this type of vehicle in
its development for the all-purpose needs
of the Army.

“Experience being gained in the current
conflict will lead the way for reducing net
weights of the vehicles so as to increase
the payload to be carried and thereby
decrease the cost of the transportation.
Unquestionably there will be further im-
provement of the safety features of the
vehicles due to research that was on the
way before the war, as well as experience
now being gained.

“The industry is watching closely the
advances that are applied to aviation to see
what can be adopted for the motor truek
and bus, just as motor vehicle develop-
ments have been applied in aircraft de-
velopment and even, in recent years, by
the railroads.”

While offering these future possibili-
ties, Mr. Black said that no experienced
truck man would undertake to chart out
a definite evolutionary pattern for the
years ahead. The reasons, he said, are
found in the factors which have shaped
truck, bus, and trailer history to date.

“In other words, the motor vehicle is
limited by the highway systems and the
terrain traversed; motor vehicle develop-
ment is affected profoundly for good or
bad, by restrictions and regulations; the
engineering of engines and vehicles is
fluid and subject to changes of very great
proportions; and, most important of all,
the positive force in the development and
improvement of truck, bus, or trailer is
the one created by the ideas and wants

TO
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SPEED VICTORY

SAVING TIME is of vital importance, for every second saved
hastens victory and brings us that much closer to peace.
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Time is saved and precious machine hours are gained on
many operations through the use of South Bend Lathes.
Their wide range of spindle speeds permits machining

work with maximum cutting tool efficiency. Their versa-

tility keeps setup time to a minimum—adding hours to

"HOW TO RUN machine output on short runs or when product specifica-

A LATHE” tions are frequently changed. Conveniently placed, smoothly

A practical instruction
book on the operation
and careof metal work-
inglathes.Contains 128
pages, 514" x 8”. Send
25 cents in stamps for

y our oopy.
\ .

operating controls contribute to an ease of operation that

reduces fatigue and increases manpower efliciency.

Most important of all time-saving advantages is South Bend’s
dependable precision which assures maximum production
even when extremely close tolerances must be maintained.

SOUTH BEND LATHE WORKS

South Bend, Indiana Lathe Builders For 36 Years
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of tens of thousands of people all over the
country, each with a job to do, and each
wanting a vehicle that can handle it. Com-
mercial vehicles must adapt themselves to
the load rather than the other way
around.”

PACKAGED COFFEE
Enough for Two Cups in
Aluminum Foil Packet

COFFEE now goes to the front in snug,
feather-weight packets, each containing
sufficient coffee concentrate for two gen-
erous cups. Standard equipment in ration
K, these packages are made of aluminum

Aluminum foil protects coffee

foil one thousandth of an inch in thickness
and coated on one side with a thin film
of a thermal plastic for hermetically heat-
sealing all four edges.

This type of packet is impervious to
light and moisture and is resistant to the
effects of either the intense heat of the
tropics or the extreme cold of the far
north. The aluminum foil gives the packet
ample strength and effectively shuts out
light, while the plastic coatings, both in-
side and out, serve their respective pur-
pose of heat-sealing the packet, strength-
ening and protecting it against rough
handling. The powdered coffee in a single
package weighs barely five grams, and
the filled capsule weighs only six grams.
An equivalent amount of coffee of a nor-
mal grind weighs twenty-five grams, not
counting the weight of the container.

Results obtained in the field are highly
satisfactory. Soldiers report that the cap-
sules are easy to handle and the coffee
simple to prepare. Where a fire is not
available, the powder may be mixed with
cold water.

HEALTH EXPERTS
Will be in Greatest
Post-War Demand

HEALTH, foundation of the nation, will
demand the most trained experts after the
war, according to E. E. Crabb, president
of Investors Syndicate, in a report on
predictions of 346 American colleges,
technical schools, and universities.
“Nearly one of every three predictions
by American educators on post-war de-
mands for trained experts, perhaps re-
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flecting the maxim, ‘health alone is vic-
tory,” forecasts health or allied activities,”
continued Mr. Crabb. “Over a fifth of
the replies mentioned business or asso-
ciated fields. Natural sciences received
18.4 percent, other professions 13.2 per-
cent, social work 6.4 percent, miscellane-
ous experts 3.6 percent, and government
specialists 3.4 percent of the total.

“Ten occupations accounted for 72.36
percent of the total mentions in the list
of 65 specific types of experts. The num-
ber of times such experts were mentioned
and their percentages to the total fol-
low: doctors 118, or 11.6 percent; engi-
neers 104, or 10.2 percent; foreign trade
specialists 99, or 9.7 percent; teachers 98,
or 9.7 percent; nutritionists and social
workers each 54, or 5.3 percent; occupa-
tional therapists 46, or 4.5 percent; den-
tists 37, or 3.5 percent; economists 33,
or 3.2 percent; and business admin-
istrators 31, or 3 percent.”

“What trained experts will be most in
demand after the war?” the nation’s
higher educational institutions were asked.
Three hundred and forty-six schools—261
co-educational, 54 women’s, and 31 men’s
—replied, many of them mentioning more
than one type of experts in their aggre-
gate of 1071 mentions.

Doctors led the list in both co-educa-
tional and men’s colleges. Teachers
headed the list in women’s schools. Engi-
neers came second in both co-educational
and men’s universities, while nutritionists
held that place in women’s institutions.
Foreign trade ranked third in both co-
educational and men’s faculties, though
sixth in women’s colleges. Medical tech-
nologists took third place in schools ex-
clusively for women.

“FISH-EYE” GAMERA
Aids in Study of
Lighting Problems

PHOTOGRAPHS made with a “fish-eye”
camera, which show everything in a room
above its own level, enable engineers to
solve quickly problems of illumination
which would otherwise require elaborate
and lengthy calculations. This “illumina-
graphic camera,” it is stated, will be spe-
cially valuable for studying the illumina-

Set-up of the “fish-eye” camera
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A picture made with the “fish-eye”

tion in airplane and other war factories,
built without windows and lighted with
large areas of fluorescent lamps.

In an experimental model, a camera of
customary type is mounted on an iron
stand, and pointed .toward a curved mir-
ror. The curve of this mirror has to be
adjusted very accurately. The result is
that a photograph taken of the reflection
shows the area of extended light sources,
such as a window which shows the sky, or
a bank of fluorescent lamps, in exact pro-
portion to the amount of light which a
surface at the location of the mirror re-
ceives from the light source.

Even if the area from which the il-
lumination comes is irregular, it can be
measured easily on the photographs with
an instrument called a planimeter. When
the brightness of the source is known, the
actual illumination at the mirror can be
determined.

Both the camera itself and the support
are visible in the picture, but they take
up a small area, and ordinarily would
not affect the result. It is not necessary
that the mirror be horizontal. It can, for
example, be placed at an angle, as to
measure the illumination of a sloping
drawing board. By determining the
amount of light received from a window,
and between its various parts, such as
the upper and lower sashes, the most ef-
ficient lighting may be planned.

WOODLOTS—Well-managed farm woodlands

in the Lake States are capable of yielding
annual returns of $5 or more per acre, as
compared with present average returns of
less than $3 per acre, according to the
United States Department of Agriculture.

ENGINE MOUNTING
Insulates Vibration, Uses
Less Rubber

AN INSULATED engine mounting that re-
duces the amount of steel and rubber re-
quired by 17 percent and can be had in
almost any combination of metals and
rubber, or synthetics, to suit individual
requirements, is used primarily to insu-
late vibration, absorb shock, and com-
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pensate for misalignment in heavy-duty
equipment.

The design of the mounting and the
principle of assembling the rubber wall
between an inner and outer wall of metal
are relatively new to the United States,
the assembly being held together by a
mechanical rather than chemical bond.
Thus the members are held together with
the elasticity of the live rubber which
forms the insulating medium as well as
the bonding member. This mechanical
bond not only permits the reduction in
the amount of rubber employed (the
mechanical type of bond being consider-
ably more efficient) but also allows the
use of synthetics or “full reclaim rubber”
instead of pure rubber.

Loads that are far in excess of the
rated capacity of the mounting must first
equal the shear strength of the rubber be-

Failure-proof engine mounting

fore the bond will “slip.” Even should
this occur, the engine would still remain
operative, as the amount of “fall” would
not exceed one-fourth of an inch and the
support mounting would merely change
from an “insulated” to a “solid” type of
support.

CIRRHOSIS

It New Isn’t the Alcohol
But Remains Alcohol-linked

THE BELIEF that cirrhosis of the liver is
caused by the toxic effect of alcohol or of
toxic substances present in alcoholic
liquors is giving way to the conviction
that dietary deficiencies often associated
with chronic alcoholism are, more prob-
ably, the factors responsible, according to
the review of scientific literature in Nutri-
tion Reviews (New York).

The new concept derives support from
two different sources: animal experiments
in which cirrhosis has been produced by
deficient diets, and therapeutic studies
which suggest that high protein diets and
administration of the vitamin B-complex,
and in particular choline, favorably in-
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fluence the course of some patients with
hepatic cirrhosis. |

Evidence from experiments on labora- |
tory animals indicates that liver damage |
and cirrhosis may result from deficiencies |
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For Those Who Want To Know!
WHERE DOES THE SUN GET ITS ENERGY?

A restricted print of “The New Solar Cycle” is immediatelv
available to those few who will understand.

For the first time is presented herewith a factual
theory on this curiosity disputed by all scientific intel-
lectuals since the discovery of radium. In this concise
form, just one thousand words of two printed pages,
is made available to interested people, knowledge that
has just recently been uncovered, before it goes to
press in a forthcoming book.

No books to read; just current facts that may
surprise you! Price 50¢é—to cover distribution
costs; no profit involved.

Please mail remittance to,
N. V. TIMMERMAN,
Box 501, Cincinnati, Ohio.
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of the vitamin B-complex, or of protein.
For instance, cirrhosis has been produced
in rabbits on diets which lacked yeast.
Rats fed rations deficient in the vitamin
B-complex develop fatty degeneration and
necrosis of the liver; they can be pro-
tected from this degenerative change if
the B-vitamins are supplied. Dogs fed
diets low in protein, deficient at least
evidence of hepatic damage which can .be
corrected if the deficiency is eliminated.

Much recent investigative interest has
centered about the importance of protein
and some of the amino acids in hepatic
physiology. The general plan of these
studies has been to feed rats synthetic
diets low in protein, deficient at least
in some members of the vitamin B-com-
plex, and containing varied amounts of
carbohydrate and fat. A large percentage
of the animals subjected to this regime
developed fatty infiltration of the liver,
necrosis of hepatic cells which usually
begins in the central or midzonal areas
of the liver lobule, and periportal cirr-
hosis. Hemorrhage frequently accompanies
the necrosis. These changes have been
prevented in whole or in part by feeding
choline, brewers’ yeast, a combination of
crystalline thiamine, riboflavin, pyridox-
ine, pantothenic acid, and choline.

NIGHT SIGHT—Just as night fliers are se-

lected by special eye tests for ability to
see in the dark, so employes in photo-film
plants are chosen, since they must work
without illumination to produce modern
super-sensitive films. At some plants a
“change room” is provided where men finish-
ing work can slowly adjust their eyes to day-
light brightness.

VIRUS KILLER
Found in the
Ultra-Violet Ray

THE DISEASE-CARRYING virus, spreader
of wartime epidemics, has an “Achilles
heel” that makes it vulnerable to ultra-
violet rays and consequent’ destruction,
according to Dr. Harvey C. Rentschler,
director of research at the Westinghouse
I.amp Division. Experiments with these
tiny particles of chemical substance have
indicated, he says, that “bullets of ultra-
violet light” must strike a certain spot in
the virus before it is “killed” or injured,
but when such accurate shots are made,
it means certain annihilation for the dis-
ease carrier.

“This ability of ultra-violet to inactivate
virus means that science now has an ef-
fective weapon to use in the battles against
influenza, infantile paralysis, and the com-
mon cold, among other diseases thought
to be caused by virus,” he declares.

Dr. Rentschler, under whose direction
the germ-killing Sterilamp was developed
for practical application, has conducted
thousands of tests to determine the exact
amount of ultra-violet radiation required
to inactivate virus in various quantities
and conditions.

“We have known that air-borne bac-
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teria can be completely destroyed when
subjected to enough radiation at the cor-
rect wave length,” he explains, “but our
experiments with bacteriophage, a type of
virus, have produced curious results.
“We found in one experiment, for ex-
ample, that six arbitrary units of ultra-
violet radiation will inactivate 50 percent
of the bacteriophage sample and that 12
units will destroy 75 percent. When we
applied 400 units, better than 99.9 percent
of the virus particles were inactivated.

Exposing viruses to ultra-violet

We have yet to achieve 100 percent de-
struction consistently, however, since even
such ‘a heavy barrage of ultra-violet rays
apparently misses the ‘Achilles heel’ of a
few virus particles.

“Bacteriophage particles and probably
other viruses seem to be destroyed when
a photon of ultra-violet light of the proper
energy hits the proper band in the mole-
cule,” states Dr. Rentschler. “In the case
of bacteria, on the other hand, our tests
have shown that the killing action is
caused by the accumulated energy of the
different photons.

“In other words, photons, which might
be called ‘bullets of light, must strike a
vital spot on the virus molecule or else
the virus is unharmed. When bacteria are
struck at any point, however, they receive
either a partial or fatal injury.”

The viruses, which many believe to be
merely chemical compounds and not liv-
ing organisms like bacteria, have been
found to be a widespread cause of disease
in man, animals, plants, and insects, Dr.
Rentschler points out. They are so small
that they pass through all filters and can
be seen only for a moment in outline by
the powerful electron microscope.

RIBBON RENEWER
For Typewriters, Lengthens
Life, Is Inexpensive

WITH a simple little device, and the
necessary chemical fluid, it is now pos-
sible to .lengthen the useful life of office
machine ribbons at a reported cost of
1% cents each.

The manufacturer of the device claims
that the average typewriter ribbon can
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give three to five times the normal ser-
vice if it is given a periodic treatment
with the chemical, which restores the
original brilliance and keeps the ribbon
soft and pliable, thereby preventing wear.

The reviving is done by merely rewind-
ing the ribbon through a simple appli-
cator device which is filled with the fluid.
It is not necessary to remove the ribbon
from the typewriter.

SALVAGE—Mexico plans to salvage a

sunken gunboat, the Vera Cruz, to help
provide scrap for her growing steel produc-
tion. According to a Mexican radio broadcast,
the gunboat was sunk by its own crew in
1914 to prevent it from falling into the hands
of revolutionists.

FIRE BLANKET
Designed to Extinguish
Flaming Clothing

FOR USE .in war industries and by air
raid wardens, first-aid stations, and so on,
a new heat-resistant flameproof blanket
has been recently made available. This
blanket is contained in a convenient casing
which may be hung on the wall or carried
in the hand and from which the blanket
can be instantly removed. In case of fire,
the blanket is pulled out of the case and
thrown around burning clothing.

SUNLIGHT RECORDS
Made by Use of
Self-Operating Device

AT THE Ohio State University’s green
houses, where sunlight data are impor-
tant in the study of soilless horticulture,
constant records are made by the use of a
detector consisting of either a photoelec-

Detector of sunlight

tric cell or an Eppley pyrheliometer. The
detector is exposed on the small platform
shown in the accompanying photograph,
just outside the greenhouse, and is con-
nected by leads to a Micromax recorder,
located in a laboratory some distance
away.

Except for minor attachments, the
Micromax is exactly like those generally
used for recording of temperature. It is
a self-balancing potentiometer, hence is
unaffected by changes in the resistance
of the leadwires. It has no calibrated
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springs ; no helixes; no jewelled bearings.
It is'self-standardizing, driven by an elec-
tric motor, and holds ample supplies of
ink and chart, hence operates for days or
even weeks with no attention, thus freeing
its user for other work.

IMPACT SWITCH
Acts to Prevent Fire
in Plane Crashes

ANOTHER in the long list of safety
devices developed for United States Army
and Navy planes is an ingenious “impact
switch” which automatically discharges
several pounds of liquid carbon dioxide
into the engine compartment when a
combat plane crashes. The device, devel-

Switch that prevents crash fires

oped by engineers of Walter Kidde &
Company, functions as an automatic fire-
man to release clouds of fire-killing vapor
into an engine compartment even though
the pilot is unconscious or rendered in-
capable of quick action. The switch con-
tains a trigger device which can be set to
go off under a force greater than any
encountered during the sharp dives and
twists of aerial dog fighting or rough
landings on bumpy fields.

GASKET
Combines Sponge Rubber
and a Synthetic

SPONGE rubber gaskets covered with a
smooth coating of natural rubber or
Ameripol synthetic rubber by the extru-

HUTCHINSON PRISMATIC COMPASS

8 in. dia. brass, black enameled, im-
proved pattern, with opening in top,

floating jJeweled dial. 2 in. Each... $16.50
PENDANT

HAND CLINOMETERS,
U. S. Army Engineers, Geologists, Sur-
veying, Mapping, etc. Magnifying Eye»
plece 3.50

Variable Rheo-
stat, Ward Leo-
nard  vitrohm,
double plate 8”
dia. 6 to 15 amp,
4 ohm, front or
back connected

$18.00
Ward Leonard
Vitrohm Rheo-
stats. Variable
500 ohm, .2 to 1.6
amp., 35 steps,
field regulation
type ... $12.00

U. S. Army Generators, Signal Corps double cur-
rent, hand drlven, dellvers 8 volts at 512 AMPS,
and 350 volts at .25 AMPS.

Bronze Gears_in Aluminum Case.

Approximate Weight: 50 pounds.

Price $85.00.

Prismis, Binoculars, Bausch & Lomb,
slightly chipped, 1 11/16 inch long
by % inch wide

useq,

HIGH FREQUENCY GENERATORS—AC
4800 RPM, Ball Bearing, Self Excited.

400 cycle 115 Volts 200 Watts

500 cycle 115 Volts 250 Watts

500 cycle 115 Volts 500 Watts

600 cycle 115 Volts 200 Watts

900 cycle 110 Volts 200 Watts

West. Elec. Anti-
Capacity Switch-
es, 14 Terminals,
Contacts. Double
$2.00 each

with
Throw

Platinum

U. S. Navy Divers Lantern
Electric 150 watt, any voltage, solid
cast brass. 300 1b. test. Weight 12 1b.

Price $8.50

U. S. ARMY TELEGRAPH SET
Signal Corps telegraph key and sounder
mounted on mahogany board. Oper-
ates on 2 dry cells. For Morse Code. 35-95

TRANSMITTING
CONDENSERS
MICA
operating volts 13,-

500, cap. 004
Dubilier

Wireless Spec. $10.00
Condenser, Dubilier, mica. op. volts 8.500. cab.
004 $7.

eeesesacseteaetaiocttaetatatttatasatanns 5

Motors, Synchronous, 220 v. 60 cycles 1800
.P.M. 13H.P $30.00

7 -3 = 08

Motors, Synchronous, 220 v. 60 cycles 1800 R.P.M.
J2H.P. $60.00

SIRENS

Universal AC & DC 120 volt Portable
Weatherproof Limited number..... $45.00

U. S. ARMY
AIRCRAFT MICRO-
PHONE
Manufactured by West-
ern Electric, 150 ohms
Breast type carbon
microphone transmit-
ter, noise proof, com-
plete with cord, plug
and breastplate. Excep-

tional value ..... H

TUNGSTEN GCONTACT DISCS

1 3/16” dia.—1/16” thick. Pure metallic tungsten
contacts. Machined and polished.

$2.00 ea. $3.00 per pair

U. S. Army Engineers Prismatic Compass
Pocket type 360° Limited quantity. $10.50

DIAL SWITCHES FOR TELEPHONES

“Kellogg"” 4 terminal, 10 digits. Diameter

%", new $3.50

110 volt, 60 cycle 30
$5.

Webster 34” spark coil,
watts, with vibrator

Variable Rheo-

stat, Cutler

Hammer, 4 to

12 amp., 6 ohm

10” x 12~...$18.00

Motors, Synchronous, 220 v. 60 cyéles 1800

R.P.M. 13H.P. Can also be used on 110 v. $30.00
“Veedor-Root” Revolution Counter

Six number, (999999) non-reset, dimensions over-
all 5127 long, 114” wide, and 1-5/16” high. Nu-
merals 14” nign, nicke: piaved. Special... $7.50

GLASS MERCURY TUBE SWITCHES
3 amp. ... . $1.95 10 amp. ...ccceune $2.25
50" amp 2.95

Telegraph and buzzer portable sets, mahogany
case, 2 tone 4 contact platinum point high fre-
quency buzzer, 2 telephone toggle switches, po-
tentiometer, sending key, 3 mifd. condensers,
transformer and 2 choke coils, receiver. ...$10.00

U. S. Army Alrcraft,
solid brass telegraph
and radio transmit-
ting key, large con-
tacts. ....... .

Single Stroke Electric Gongs
Edwards 12” bronze DC 5 Ohm Mech. Wound $18.00
Edwards 10” bronze DC 5 Ohm Mech. Wound 15.00
Edwards 6” bronze DC 5 Ohm Mech. Wound 10.50

g. S. double current generator, 450 volt at
250 mll]s and 9 volts at 3.75 amp. Complete
with filter. May be used as dynnmotor .. $55.00

EDISON STORAGE BATTERIES

Cells are in excellent condition. Complete with solution,

connections and trays.

Prices below are about 10%

5 . . of regular market price. Average life 20 years. Two-
sion process are now being used in prod- year unconditional Guarantee.
ucts of war, mainly airplanes and tanks, A-4 Amp. Hrs. 150 Ea. $6.00
. N - 225 E '
whe}”e they are proving their Yalue as a i_g ﬁmg: I&ﬁ:: 265 F’; ?,_gg
sealing member in severe service. After g-g( Amp. Hrs. 300 Ea. 7.00
. . -3 (J-3) Amp. Hrs. 3T, Ea. 5.50
the war, 'th1s new type ,_gasket is expected L-30 Amp. Hrs. 13 Ba. 2.0
to find wide use on refrigerators, automo- L-40 Amp. Hrs. 25 Pr. 4.00

biles, and other products.

When made with a covering of Ameri-
pol, the synthetic rubber developed by
B. F. Goodrich, the new gasket withstands
the destructive action of oils and greases
which have so often spelled destruction
to refrigerator door gaskets made of nat-
ural rubber. The ability of this synthetic

JUNE 1943 . SCIENTIFIC AMERICAN

All cells 1.2 volts each

Above prices are per unit cell. For 6 volt system use
5 cells, 12 vt.—10 cells, 110 vt.—88 cells. Note: On all
cells 76 amps. or less an additional charge of 10% is
to be added for trays.

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S.5., 120 Chambers St., New York Cify
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Smoothly geared

to duration living

A home, a headquarters, a stopping-off place
...The Waldorf-Astoria serves duration living
needs eficiently, economically...graciously.

THE
 WALDORF-ASTORIA
| o o R PRI o |
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rubber to withstand extremely low tem-
peratures also will make the new develop-
ment especially valuable in the refrigera-
tion industry. The gasket has a much
lower permanent set than the tubular type
heretofore used on refrigerators and auto-
mobiles, and is as soft and compresses as
well as the older type.

In the new process, the sponge rub-

| ber filler used is molded in slab form, slit

Section of new extruded gasket

into strips, and fed through a special ex-
truding machine to obtain the smooth
covering which varies in thickness accord-

| ing to specifications.

TOOL EXPANSION—A fine machine tool

cannot turn out the same size article during
a cool midnight shift as during a hot noon
shift, unless the temperature at the machine
is the same. Heat expands the tool and may
vary the size of the part enough to disrupt a
final assembly line completely.

VITAMINEWS
Make Room for More Vitamins—
They’re Being Discovered

THE LATEST tally on the number of B
vitamins shows that there are at least
a dozen separate compounds in this group,
the vitamin B-complex. Evidence for the
existence of seven relatively new members
of the group, and what they are likely
to mean in terms of human nutrition and
control of still unconquered diseases, was
presented by Prof. C. A. Elvehjem, of the
University of Wisconsin, at a recent meet-
ing of the Society of Sigma Xi.
Biochemists and nutritionists now speak
of six B vitamins with considerable
familiarity, Prof. Elvehjem said. These
six are thiamine, riboflavin, nicotinic acid,
pantothenic acid, pyridoxine, and choline.
Experiments by many scientists as well
as those of Prof. Elvehjem and his staff
have recently demonstrated vitamin-like
activities for biotin, which is now avail-
able in pure form; inositol and p-amino-
benzoic acid, two known chemical com-
pounds ; folic acid, which is being studied
extensively as a growth factor for bac-
teria; two chemically unknown factors
needed by the chick for growth and for
feather production; and one or more fac-
tors of significance in guinea pig nutrition.
Rather definite evidence is available to
show that biotin is of importance in human
nutrition, Prof. Elvehjem said. Little can
be said about inositol in human nutrition.
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The fact that a number of animals do
require this compound makes it neces-
sary to at least consider its possible es-
sential nature in humans. p-Aminobenzoic
acid can undoubtedly produce certain ef-
fects in the human.

Indirect evidence, including studies on
man’s close relative, the monkey, suggests
that folic acid may also have significance
in human nutrition.

VACUUM PUMPS
Employ Bellows Driven
by Electric Motors

A POSITIVE-TYPE vacuum pump for pro-
duction and laboratory application is
available in two standard sizes, supplied
with individual electric-motor drives, or
without motors for use with an available
power source.

The pump employs four bellows
mounted within a square wood frame,
connected to each other and to the pump

Smooth running, low maintenance

outlet by a channel running through the
frameé. Bellows, which are successively
expanded to exhaust air or gas from the
equipment to which the pump is con-
nected, are driven by a revolving shaft
through connecting straps. The shaft is
V-belt driven at a relatively slow speed,
approximately 200 revolutions per minute,
contributing to a smooth running unit
and low maintenance.

Flexible sides of the bellows are made
of leather, as are intake and exhaust
valves. All joints are gasketed by neo-
prene cloth, and the frame or case has a
black wrinkle finish. The larger of the
two units is rated at 15 cubic feet dis-
placement at four inches of mercury. Bel-
lows are six inches wide, and pumps in-
dividually driven use a V4-horsepower
motor. The smaller unit, rated at seven
cubic feet displacement at four inches
of mercury, has four-inch bellows and
uses a 1/6-horsepower motor. The pumps,
made by American Automatic Type-
writer Company, are equipped with gov-
ernors to vary their capacities, and to pre-
vent excessive wear on pump parts, the
power transmission unit, or the motor
when air or gas has been exhausted to
the capacity of the pump.

WELDING GLASSES
Permit Better View
of the Operation

AN EYE-PROTECTION glass which per-

mits eyes of gas welders to pierce blinding
glare and see welding operations from
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LATEST TYPE INDUSTRIAL & LABORATORY EQUIPMENT

With

BHONZE GEAR AND Inlet Outlet Price A. C. motor
CENTRIFUGAL PUMPS No. 1 Centrifugal 14 16m $ 6.50  $25.00
No. 4 « g 157 13.50 32.00
P No. 9 “ 1y 1% 16.50 35.00

—————

No. 12 Gear 1%* Price $ 9.00 With A.C. motor $25.00
Ne. 3 T AR i Halr h; 35:30
No. 3 woomgr e 1159 o w " 28.59
No. 4 @ dge 1250 ¢« “ 32.00
No. 7 * 3m w1500 o« “ 37.50
No. 9 w1 e e 1650 o " 49,50

No. 11 wOQupr M 4850 4 “ on request

THERMOSTATIC SWITCHES WESTINGHOUSE MOTORS

12”  Capillary  Tubes. A.C. 700 RPM 1/200 HP Capacitator type
Makes contact on tem- motor. Dia. of motor 214 in., shaft, 14 in.,
perature rise. Penn Wgt. 18 oz. Capacitator separate,
Type J. Reversible motor.
Range 16° — 28° $8.50
Adjustable
Range 24° — 36° “BUSH” CONDENSERS
Adjustable |

TINNED COPPER

Designed for refrigeration
and air conditioning. Has

Switch rating 4 amp.
110 v A.C. or D.C.
$5.50 Reconditioned

many other uses. High
$7.50 New heat transfer capacity
I —————ta e and great efficiency.
Sizes 818 X 10%%. .. 0veenrenennenns ~...$5.50 each
IMMERSION HEATERS ’ Single coti>11’ dé’u'll)le fin
Ideal for heating a small amount of fluid in- . , , Double Coi
stantly. Complete with approved cord & plug. Sizes 1095 x 1l3g................ ... $6.50
Will fit any drinking glass. Will not contaminate Limited number of larger sizes on hand.
water. "
500 watt 110 volt .................. $7.50
Limited Amount.l Gen. Elec. & Cutler- EXHAUST FANS, BUCKET BLADES
e 101o0 General Electric A.C., 110 volt motors

— Priorities required.

R.P.M. cu. ft. Pri
“TAG” TEMPERATURE RECORDERS per min. e
. L 1550 550 12.00
These recording - 1500 - $13 50
thérmometers :
have a 60 in. lon 12”7 1750 800 18.00
. ’ = | 16”7 1750 1800 21.00
capillary bulb for b v o -
remote recording. | br — — T
Accurately re- ’
cords temperature i . — 2100 e
for each 24 hours. | b 2L 2y D
|24 1140 4000 42.00
Temp. Range 0°—50°F. ... $19.50 2¢ iy a0y 00

HEAVY DUTY TWIN
COMPRESSOR

Complete automatic twin cylinder outfit
fully equipped with a heavy duty 4
H.P. motor, air tank (300 Ibs. test—
150 1bs. A.W.P.), automatic adjust-
able pressure switch, gauge, check
valve, safety valve and drainer, etc.
Delivers 150 Ibs. pressure. Displace-
ment 17 cu. ft. per min.

Models D H G V4
12” x 24” tank A.C. 110 or 220 v. 60 cycle
$57.50

4.50

Large stock of air compressors, /4 H.P. to 20

H.P. A.C. and D.C., all voltages, 1 to 120

C.F.M. displacement, built for all requirements.
Additional data on request.

16” x 30” tank A.C. 110 or 220 v. 60 :)g:le
64.

FORCED DRAFT BLOWERS COMPLETE WITH MOTOR

TYPE H.P R.P.M. CU.FT.MIN. INLET OUTLET PRICE
0 1/20 1750 160 157 334" $22.00
01% 1% 1750 350 615" 3347 25.00
1 1/6 1750 535 6 ” 4i57 30.00
114 1y 1750 950 1" 6" 37.50
115 ih 1750 1900 914" 0 5.00

PRICES QUOTED ARE FOR A.C. 110 V. 60 CYCLES ONLY.
OTHER VOLTAGES ON' REQUEST.

PIONEER AIR COMPRESSOR CO,, Inc.
120-s CHAMBERS ST. NEW YORK CITY, N. Y.
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ddventures of

LONGINES

THE WORLD'S MOST HONORED WATCH

- -
Vo7, ) I
: /II('I/(/‘. Hission -cne waleh
hepl on running

un October 21, 1942, eight men in a Flying
Fortress made a forced landing on the
Pacific. Three rafts were inflated as the

lane settled. Six minutes later, the plane

isappeared and the men were alone in the
broad Pacific. Thus began an ordeal of drift-
ing; burned with sun and salt water, starved
and parched with frightful thirst; that
ended with a miraculous rescue 21 long
days later. It is the now epic adventure of
the Rickenbacker Pacific Mission. One by
one all of the watches in the party, except
one, stopped running. No watches are built
for the punishment these watches suffered.
But we are proud that the one that kept
on running was a Longines.

Longines-Wittnauer Watch Co., Inc., New Y ork,
Montreal, Geneva; also makers of the Witinauer
Watch a companion product of unusual merit.

/flayllil/ﬂ '

WINNER OF 10 WORLD'S FAIR GRAND PRIZES
AND 28 GOLD MEDAL AWARDS

The beating heort of every l.t!mgl'nu Watch is the
Longines *'Observatory Movement,*" world honored
for greater accuracy and long life, *Res, U. 8. Put. Of,
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beginning to end was announced recently
by Dr. E. D. Tillyer, research director
of the American Optical Company, who
said that the new glass is expected to
increase the production of welded battle
equipment for the Army and Navy.
Previously, he stated, the glare of flame-
welding made it impossible for welders to
see exactly what they were doing—a

Welders can now see their work

factor slowing the welding of planes,
tanks, ships, and other military equip-
ment.

Lenses made from the new glass, it is
reported, now let a welder look through
the cloudy yellow flames of burning sodi-
um vapors and see clearly the welding
rod and the molten area.

“This greater vision,” Dr. Tillyer, de-
clared, “not only helps speed a welder’s
production, but the glass also protects his
eyes by absorbing dangerous invisible ul-
tra-violet and infra-red rays generated
during the welding operation.”

Dr. Tillyer disclosed that the new glass
was developed by adding didymium, a rare
metal, to the composition of a standard
welding glass, the result being a distinc-
tively new glass with exceptional ray-
absorbing properties in the visible and
invisible portions of the spectrum.

GLYCERIN—Nitroglycerin is so critically

needed for bombs and torpedoes, for dy-
namite used in mining metal ores and coadl,
for building military installations, and other
war work that the government now permits
soap manufacture only when glycerin is re-
covered.

ANCIENT NEW MEXICANS
Lived a Simple Life, as
Revealed by Research

PREHISTORIC Americans who lived in
western New Mexico during a period
dating from a thousand or so years be-
fore the Christian era to about a.n. 700
suffered physically from malnutrition due
to inadequate diet. Mentally they tended to
be isolationists. These conclusions are
reached in research conducted into evi-
dence regarding their lives, unearthed by
Dr. Paul S. Martin, chief curator of an-
thropology at Field Museum of Natural
History, and associated archeologists.
The results are published in a book is-
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sued by Field Museum Press—“The SU
Site—Excavations at a Mogollon Vil-
lage.” The research was conducted over
several years by the Field Museum Arch-
eological Expeditions to the Southwest,
led by Dr. Martin.

The SU site, where ancient ruins of
several villages were excavated, is located
in a canyon of the Apache National For-
est. The people whose history was studied
are an extinct Indian tribe known as the
Mogollones. The extensive collections re-
sulting from the excavations, including
pottery, remains of old house types, human
and animal burials, implements, and vari-
ous other kinds of artifacts have been
subjected to intensive investigation at the
museum, and to comparisons with similar
material collected from sites representing
other prehistoric cultures of this and near-
by regions, some related to the Mogollon,
and some distinct.

Mogollon culture was an undeveloped,
unsophisticated, unalloyed, unvarnished,
homespun kind of culture with no strik-
ing or dramatic features. The general
Mogollon cultural pattern was unadorned
and lowly ‘and ‘based on almost minimal
requirements. Tt was homogeneous, non-
expansive in that it probably sought no,
or few, contacts with ather cultures. When
Pueblo Indian influences drifted into the
Mogollon area,  the  resistance of the
Mogollon culture was so mild that the
Pueblo culture became the dominant one.

The people of the SU site hunted little
...projectile points are scarce....Fish-
ing was probably not carried on, for no
fish bones were found. Agriculture, too,
was probably unimportant in their econ-
omy. . . . It seems safe to assume they
lived mostly on seeds, roots, berries, nuts,
insects.

INDICATOR SIGNAL
Uses Fluorescence Instead
of a Small Lamp

WORKING under “black light” from the
usual sources within aircraft, a new indi-
cator signal includes a fluorescent unit
which gives a positive indication whenever

"BUTTERFLY" VANES TBUTTERFLY® VANES
CLOSED OPE

N
NO SIGNAL INDICATING

Indicator and the vane action

the “butterfly” vanes which cover it are
opened. Operation of these shutters is by
means of a built-in solenoid which opens
the vanes instantly to show signals. When
not indicating, the Signalette unit, as the
indicator is called, is black. Current con-
sumption is only about 1.5 watts.
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Latest Helicopter

AVIATION

Is a Two-Seater with Enclosed Cockpit; Will

Assist in Allied Convoy Protection Against Subs

ALEXANDER KLEMIN

Aviation Editor, Scientific American.
Research Professor, Daniel = Guggenheim
School of Aeronautics. New York University

cates and still better news for our
anti-submarine command, that the British
have ordered 250 of these aircraft to serve
in convoy protection across the ocearn:
Perhaps our readers will remember that
a suggestion for this use of helicopters and
autogiros was made by W. Wallace Kellett
several years ago, and since then others
have made similar suggestions to which
naval authorities have finally given prac-
tical approval. This makes it all the more
desirable that full encouragement be given
to the helicopter, for which each day
brings the possibility of greater uses. The
Army has immediate and realistic motive
in fostering the craft. For example, it can
be used for liaison and message carrying
behind the combat lines. A telephone line,
dropped from the craft to the ground,
would make possible the delivery of mes-
sages in inaccessible spots. The helicopter
might also be used as an aerial ambulance
equipped with litters, particularly in jungle
areas.

One of our photographs shows the latest
embodiment of the Sikorsky helicopter, in
which the nose is somewhat blunter than
in the previous models, and the pilot’s

IT 1s coob news for the helicopter advo-

c s - -

et of

cockpit is fully enclosed. The main rotor
is now 36.feet:long and the small vertical
airscrew at the tail. takes up the torque,
gives  directional control, and is seven
and one-half feet in diameter. The heli-
copter weighs 2400 pounds and is about
38 feet long. There are seats for the pilot
and one passenger. The seven-cylinder
‘Warner radial engine provides-the power.
The “delivery flight of the first United
States Armiy helicopter from the Sikorsky
plant ta Wright Field covered five days,
actually consisted of 16 different flights,
and established an individual flight dis-
tance record of 92 airline miles. A record
speed of 82 miles per hour and a climb to
5000 feet were also made by this machine.
The pilot, C. L. Morris, reported that in
spite of the most bumpy weather the ship
behaved beautifully and showed excellent
stability and control. Altogether, the heli-
copter situation at the present time may
be regarded as highly promising.

“EXPLODED” SKETCH
Enables Mechanics to
Grasp Fundamentals

ONE oF OUR illustrations shows a type
of airplane drawing which is rapidly
becoming popular and proving of value
in training mechanics for assembly, main-
tenance, and repair work. Such drawings
have the advantage of giving a new man

e -—

Demonstrating the maneuverability of the helicopter
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Finely Ground and Polished
New But Edges Very Slightly Chipped

Set #101-S “Our Advertising Special”
15 Lenses for $1.60, Postpaid

For Experimental Optics, magnifying, making
Galilean Telescopes, and for many uses in
photography such as, copying, ultra closeup
shots, making telephoto lens, Kodachrome and
Stereoscopic viewers, ground glass and enlarg-
ing focusing aids, etc.

Set #105-S “The Gadgeteer’s Delight”
35 Lenses for $5.00, Postpaid

Contains all lenses in Set #101-S plus at
least 20 others of our more expensive lenses.

Set #110-S “The Experimenter’s Dream”
70 Lenses for $10.00, Postpaid

Contains all the lenses in the above sets plus
35 others that makes this a ‘‘sensational buy.”’
The variety of lenses in this set will enable
you to conduct countless experiments, and
build many optical gadgets. Contains many of
the hard-to-get short focal length lenses. All
our lenses are neatly packed and marked for
diameter and focal length.

Every person interested in telescopes, optics,
photography, etc., should have a set for pre-
sent and future use.

Order today, while you can!

Satisfaction Guaranteed

Edmund Scluage

COMPANY
Dept. 41 W. Clinton Ave.
7 P. O. Audubon, New Jersey

POST-WAR PRODUCTS
WANTED

Eastern AAA-1 manufacturer
is now interested in consumer
products to be manufactured after
the war on an outright purchase
or royalty basis. These may be
plastics or metal or another mate-
rial. Must be articles to be sold
complete to consumers and prefer
those well covered by patents.
May be either mass sale items or
those for restricted sale at margins
large enough to allow for ade-
quate sales development. Ideas,
or patents that have been applied
for, will be given consideration.

Engineering assistance and con-
sultation would be available to
help perfect and develop such
items now in an embryonic stage.
Your replies will be read by top
executives of this company only
and you may write us in com-
plete confidence. Principals—no
brokers.

Reply Box No. 500

SCIENTIFIC AMERICAN
24 West 40th Street New York, N. Y.
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I'ake prompt steps to protect your in-
vention. Delays are dangerous. Get new
FREE book, ‘Protect, Finance and Sell
Your Invention,”” and ‘“Invention Rec-
ord” form. Preliminary information
free. Reasonable fees. Conscientious
counsel. Easy payment plan. Learn how
to protect and sell your invention.
Write us today.
. McMORROW & BERMAN

Registered Patent Attorneys
1759 Albee Building, Washington, D. C.

“SCIENTIFIC DRAWING
& ILLUSTRATING”

Scientific machinery layout, detail-
ing, assembly drawing, electrical and
experimental drawing, textbook illus-
tration. Illustrations in any media.
All work neatly done. Best ref-
erences. Strictly confidential.

K & T SCIENTIFIC
DRAWING COMPANY

900 N. 102nd St., North Park, Seattle, Wash.

NP NPT LI ALV

BUY more WAR BONDS!
e

Microscopists!

Write for these free publications:

Determination of Refractive Index of
Transparent and Translucent Solids by
Means of the Microscope. (For identifica-
tion of solids; rapid test for purity of
chemical compounds).

How to Control and Preserve Optimun
Imagery in Permanent Mounts through
Precise Control of Index of Refraction of
the Mounting Medium.

These publications deal with the use of

Shillaber’s graded Index of Refraction
Liquids.
Just ask for “RF-SA” leaflets

HI Pl

118 Liberty Street

CARGILLE

New York, N. Y.

Experimental and Model Work

Fine Instruments and Fine Machinery
Inventions Developed
Bpecial Tools, Dies, Gear Outting, Eto.
HENRY ZUHR, Inc., 187 Lafayette St., N. Y. C

SAVE YOURSELF EYE DISCOMFORT

BY TRAINING YOUR SIGHT. Enjoy the advan-
tages of an expertly trained eyesight. Investigate
this new and wonderful sight training method.
PROFIT by this training whether you wear glasses or

not. IMPROVE YOUR EYESIGHT,

or near vision? RESULTS GUAR-
ANTEED.
tion. FREE explanatory literature.
Ask for it now.

UNIVERSAL SIGHT TRAINING
INSTITUTE, Dep. SA-6. 4057 Bud-
long Avenue, Los Angeles, Calif.

gm ‘t‘l’ma. E n“.‘ No mvh:
experience neaJe common school
education sufficient. Send for free
el el Pt
dl’ill’nﬁc’un k%hl;?u?olovm
> 1315 Michigan five, © Chicagoli-

STUDY AT HOME for Per-
sonal Success and LARGER
EARNINGS. 3z years expert in-
struction—over 108,000 students
enrolled. LL.B. Degree awarded.
All text material furnished. Easy
payment plan. Send for FREE
BOOK—*Law and Executive
Guidance”—NOW!

AMERICAN EXTENSION SCHOOL OF LAW

Dept_ 30-SA, 8 East Huron St. Chicago, IIl.
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your looks and opportunities. Which
training do you need, for distant

Individualized instruc-

AVIATION

Mechanics in training learn readily from such “exploded” sketches as this one

an immediate perception of the main sub-
assemblies of the airplane and of their
relationships to one another. Shown in
our photograph is one of the Cessna AT-
17 “Bobcats,” an advanced trainer. It is
remarkable how quickly new mechanics
can follow and learn from this type of
drawing. A glance shows the four upper
parts of the cowling on either side of the
engine nacelles, and likewise the four
lower parts. The nacelle is evidently con-
structed throughout of welded tubes with
a mounting ring for the motor itself.
There is an inner flap and an outer aileron
on the wing—A.K.

COLD TUNNEL
Has High Power for
Aerodynamical Testing

A ~NEW wind tunnel, being assembled by
the engineers of the”York Ice Machinery
Corporation for installation at the Army
Air Forces Experimental Station at
Wright Field, will be-600 feet long and
built in the shape of a huge “O”. A 40,-
000 horsepower motor will circulate the
air at 600 miles an hour and at pressures
and altitudes corresponding to flight at
altitudes of 40,000 feet.

As the wind travels around the first
turn in the tunnel, it will pass over a net-
work of cooling coils chilled by as much
as the equivalent of 8000 tons of ice re-
frigeration. The temperature of the cool-
ing coils will be 70 degrees below zero,
Fahrenheit, while decompression pumps
will reduce the pressure in the tunnel to
only 2.7 pounds per square inch.’ As the
air expands from the wide section of the
tunnel to the narrow working section at
the throat, the expansion will further re-
duce the air temperature until it drops to
67 degrees below zero.

In making a test, engineers will place
models in the tunnel’s throat and close an
airtight door and watch effects through
observation holes after high altitude con-
ditions have become established.

To cool the giant motor which drives

SCIENTIFIC AMERICAN

two 40-foot fans, each with 16 blades, more
than 85,000 feet of filtered air a minute
will be required.

To prepare the tunnel for each test, tons
of calcium chloride solution will have to
be cooled and stored in tanks up to a
period of 20 hours, and the motors driving
the refrigerating compressor will them-
selves have a total of 2250 horsepower.

The importance of the problems which
it will be possible to investigate in the
tunnel can scarcely be over-emphasized.
Ice formation at high altitudes, while bet-
ter understood, has not yet been complete-
ly conquered, and here will be a ready
weapon. The behavior of wings, engines,
nacelles, and other aircraft parts under
these abnormal atmospheric conditions
will be studied not only from the point of
view of ice formation, but from the stand-
point of compressibility effect which may
tend to increase their drag to a consider-
able extent.

While refrigerated wind tunnels have
been previously available at Langley Field
and in the laboratories of the Goodrich
Company, they have been relatively small
and of slow air speed. The new tunnel
will improve experimental facilities tre-
mendously—A4. K.

BICYCLE LAMPS
Used On Cargo-
Carrying Parachutes

THE tail-light formerly made for bi-
cycles has proved adaptable for use with
parachutes. Now to each cargo parachute
a lamp and a small dry cell are fastened
to make it easier for paratroopers to
locate supplies dropped to them at night.
The same lamp and battery combination
are also fastened to life preservers to
make it eagier to see the swimmer, and
to make it easier for him to know where
he is going. Westinghouse is responsible
for this useful adaptation of another
peacetime product to military needs.—
A.K.
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New Products

PLANT SWEEPER

A MECHANIZED floor sweeper which
cleans at the rate of 16,000 square feet
per hour has recently been announced by
the Moto-Mower Company. Operated by

16,000 square feet per hour

one man or woman, this model provides
a whole sweeping department for the aver-
age size plant.

The mechanized sweeper, replacing the
old-fashioned broom, releases men to do
other work around the shop. Our illus-
tration shows the Detroit model Moto-
Sweeper being used in and around ma-
chinery in a tool, dye, and fixture shop
where heavy metal machinings are as
readily picked up as are the lighter dirt
and dust.

QUICK-DRYING OIL

A pry film that is quickly formed and
which is both hard and tough can now
be obtained through the use of a processed
linseed oil designed for use in the manu-
facture of paint, enamel, and varnish.
Designated by the manufacturer, National
Lead Company, as 710 Oil, it is available
in three types for differing processes.
Paints compounded with the material are
stated to be rapid drying, to adhere well,
and to be of good gloss.

LINE SUPPORT

A FUME- and water-tight support for
air, oil, and hydraulic lines, electrical
cables, flexible remote control casings,
and so on, through a firewall or bulkhead,
is provided by Dura-Grom, recently an-
nounced. It eliminates many quick dis-
connect and firewall fittings, and slips
over a line, cable, or tube to fit snugly
against the wall.

This new grommet consists of only
two parts: an oil-resisting synthetic rub-
ber disk, and a cadmium plated steel cup

retainer for securely attaching grommet’

to wall. The packing member is an oil-

VEEDER-ROOT INC. "o
resisting synthetic rubber block which af- | -
fords many times the bearing surface Send for FREE LITERATURE o1

characteristic of the old-fashioned grom- TE “T‘ ()

met. The retainer cup has an opening |
AND TRADE MARXS

large enough to slip over an assembled —

line or tube, including end fittings, elim- 14
inating dis-assembly of fittings during | ! " A""owe‘o' \
installation. Reg. Patent Attorneys Since 1875

Multiple lines can be supported by a ‘ 430 SNOW BLDG. WASHINGTON, D.C.
single Dura-Grom, individual openings —
being provided in the rubber disk for each
line. The Morse Decimalizer

Inaddition to the fume- and water-tight
features, Dura-Grom is said to save time
on installation since complete tube as-
sembly may be slipped through firewall
and Dura-Grom retainer and permanently

>

‘The DECIMALIZER shows in a few simpic
manipulations just where to place the decimal
point in the result of any computation involving .
several elements, part or all of which may be
decimals— for example, in such a problem as
(9 x 0432 x 741 x 3.8) — (245 x .0093 x 36)
The DECIMAIIZER removes that “decimal point
hazard’’ inherent in computations made with the
slide rule or otherwise.

Pocket size; durable (stainless steel); exceed
ingly smooth in action. Furnished in leather
case, with complete directions for using. Price
$2, postpaid; with extra, easily interchangeable
scale which enables the instrument to perform
extended multiplication and division, 50 cents
;gdltlonal. Money back. if returned within 1¢

ys.

GEORGE H. MORSE
927—28th Street South Arlington, Va.

Fume- and water-tight SMITH & WESSON
fastened at the ends. The split rubber ﬁQUIJIU.Q/U.L

disk is then easily installed by slipping it
over the line, sliding the retainer into SPRiNGF'ELD, M ASS.
place and bolting it to the firewall, com-
pleting the installation.

Iﬁncrce)ase the emﬁiency of your laboratm;ly w{grk
VERHAULING your microscope and other
CUSHIONED ABRASIVE optical equipment. P

We have tactory trained experts to do this work

. . . . All work reasonably and expediently done.
LIGHT yet effective abrasive action is carry a full line of LABORATORY EQUIPMENT
0 and SUPPLIES at most reasonable prices.
to be had through the use of an elastic-
bb d i d with J. BEEBER CO.
ru ef compoun 1mpr'egr.1ate w1F .an Medical Supplies and Micr
abrasive, the rubber binding cushioning 838 Broadway, N. Y. C. Algonquin 4-3510

near 13th St

the abrasive to provide a smooth finish

... SAVING MAN HOURS AND CRITICAL MATERIALS

No delay waiting for dies — parts ready quicker — deliveries speeded up —
all to bring the Victory sooner! Women are rapidly taking a major place
on the industrial front. DI-ACRO Precision Machines — Shears, Brakes,
Benders — are ideally suited for use by women in making duplicated parts
accurate to .001” — DIE-LESS DUPLICATING. Thousands of DI-ACRO
Machines are now in use in War plants. Get the whole story — write for
catalog — ‘‘Metal Duplicating Without Dies’’.

1 O'NEIL-IRWIN MFG. CO. 5

® Minneapolis, Minn.
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PURPLE X LAMPS
(250 Watt — 110 Volt — Mazda)
AGAIN AVAILABLE AT 5
For all ultra violet & fluorescent ex- $12
periments. Ideal for testing instrument
dials treated with Iluminous paint.
Needs no auxiliary transformer or glass
filter. Regular screw base.
Remit with order. Sent expresschargescollect only.
HARRY ROSS Scientific & Laboratory Apparatus
68-70 West Broadway, N. Y. C.

LIGHTING UNITS
For All Unusual Applications
Photo Chemical tubes
Black Lite lamps for spectacular effects
Ultra Violet for the laboratory
Mercury Tubes for testing lenses and flate
Sodium Lights for refractometers, etc.
Photogramatic Lamps for contour devices
Fading test lamps
Hydrogen and Helium lighting outfits
Photocopy and Copy-Board Units
Commercial Color and Rust Recognition Lampe
Fluorescent and Infra-red Units
Mineralights- for mineral recognition
KEESE ENGINEERING COMPANY
Hollywood, Calif. Dept. 8FL
Lighting Engineers for 50 years

ZEND DAMP AIR
<4 WITH “DRI-AIR”

DRI-AIR draws
| ture from air in
ments.
chinery

excess mols-
damp base-
Protects tools and ma-
against rust, mold,
mildew, Complete DRI-AIR
outfit $5.50 f.o.b. Chicago.
Order now! Dealers write today!

Army Haversacks

heavy canvas, 714 by 11
inches, with pockets, second
hand, with leather sling.
Postpaid for 75 cents. 1940
T5th Anniversary catalog,
308 pages, 2000 illustrations,
mailed for 50 cents. 1943
circular for 3¢ stamp.

Francis Bannerman Sons
501 Broadway, N. Y.

COMPLETE  HOME-
STUDY COURSES
and self-instruction
s books, slightly used.
Sold,
changed.
jects.

details and 84-page
FREE. Write today.
NELSON CO., 500 Sherman, Dept. F-243, Chicago

THE ENGINEER'S SKETCH-BOOK OF
MECHANICAL MOVEMENTS

By Thomas W. Barber

Not a treatise on ma-
chine design nor an
instruction book on
construction, but an
imposing omnium gath-
. erum of classified
4 drawings in truly as-

tonishing number and
variety (2987 of them) of basic
elements of mechanical and struc-
tural composition from which to
select the various details required
to build up a given piece of mech-
anlism. It has had a long and wide
sale.

Formerly $4.25 list.
Postpaid

Order from SCIENTIFIC AMERICAN
24 West 40th St, New York, N. Y.

Now $2.10

rented, ex-

All sub-
Satisfaction
guaranteed. Cash paid for used courses. Full
illustrated bargain catalog
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on the work to which the material is
applied. This cushioned abrasive, known
as “Brightboy,” removes light burrs and
rough edges from die stampings, smoothes
and finishes parts after surfacing or
grinding, cleans and polishes edged tools,
and so on. The elastic-bonded abrasive
is available in tablet and stick form as
well as in the form of wheels up to six
inches in diameter, thus making the
abrasive available for a wide range of
operations.

EXTENSION BRUSH HANDLE

A PAINT brush or scraping tool may be
secured by spring clips to the end of a
new extension handle recently announced
by Breinig Brothers, Incorporated, to

For hard-to-get-at places

enable the operator to reach out-of-the-
way places or high areas of walls or
ceilings.

The angle which the short arm at the
end of the extension handle assumes with
relationship to the handle itself is con-
trolled by the operator through a length
of tape, and can be varied to suit the
surface and position of the work.

DUPLEX LIGHT

A DOUBLE-CIRCUIT mechanic’s light with
receptacles for plugging in small power
tools and additional fixtures, being pro-
duced by the Lumidor Manufacturing
Company, permits as many as four lights
to be connected in line to a maximum of
60 feet from a single outlet, according to
the manufacturer.

The “Mechanic’s Light” was originally
designed to illuminate the fuselage in-
teriors of large aircraft during . construc-
tion but the unit is being widely adapted
to other industrial uses.

(=

Small power tools may be connected
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A 24-inch unit containing two 20-watt
lamps and a 48-inch unit containing two
40-watt lamps are offered. Both units are
available for either 50 or 60 cycle current.
Brackets for hanging and a hinged wire
lamp guard are standard equipment.

TANK AND PIPE LINING

FAR DOWN on the list of critical mate-
rials is a synthetic resin called Resoweld
which is now available as a lining for
tanks, pipes, fittings, pumps, and similar
industrial equipment.

Designed to take the place of natural
rubber linings where rubber cannot be
used because of war requirements, Reso-
weld will resist alcohol, petroleum, gaso-
line, vegetable oils, and soaps, as well as
nitric acid (with the exception of fuming
nitric acid) and chromic acid. This new
material is black in color and is thermo-
plastic, which indicates that practically the
same application processes can be used
as for natural rubber linings.

ELECTRIC FURNACE

OFFERING an economical, convenient, and
rapid means of heat-treating small metal
parts, as well as many laboratory advan-
tages, a new electric furnace, shown in

Wide heat ranges are available

one of our illustrations, has inside dimen-
sions of 334 inches in length and depth
and four inches in width. Uses of the
furnace include hardening or pre-heating,
drawing and tempering, normalizing and
annealing, enameling, and so on. In the
laboratory the same unit may be used as
an auxiliary furnace or to fill exacting
requirements for testing or development
work. Heat ranges up to 1500 degrees,
Fahrenheit, may be obtained through
rheostat adjustment, while provision is
made for cutting out the series resistance
and allowing rapid heating to maximum
temperatures in a minimum of time.

PLASTIC SHEET

A LAMINATED plastic sheet which has
an opaque center and transparent faces has
been developed for the manufacture of
hameplates, tool checks, instrument dials,
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and so on, to specifications. The opaque
center carries printing or other marking,
placed prior to the laminating operation,
and the resulting sheet can be die cut,
stamped, or drilled. The final permanent
assembly measures .050 of an inch in
thickness, is fire resistant, withstands a
temperature to 200 degrees, Fahrenheit,
and can be had in single or combination
colors. Made by Plastic Fabricators, Inc.,
this sheet is available under the trade
name of Durashield.

PART PRINTER

PRINTING of name, number, and so on,
on shims, washers, name plates, and
similar articles is speeded up by the foot-
operated printing device illustrated here-
with. At each pedal stroke the printing

Rubber, cork,
plastic,

felt, fiber,
and other parts
may be
successfully
printed on

this

machine

impression is made, while on the return
stroke the printing dies or type are
re-inked for the next impression. An
adjustment is provided for locating var-
ious sizes of parts to be marked, these
parts being placed in position when the
foot pedal is up. The weight of this new
Acromark printing machine is under 100
pounds, and it has been used succesfully
to print on rubber, cork, plastic, card-
board, and similar pieces.

ALUMINIZED STEEL

BODY characteristics of mild steel with
surface characteristics of aluminum are
now provided in a new aluminum coated
steel sheet. The material can be put
through forming and drawing operations
without peeling or flaking and is reported
to be equivalent to solid aluminum sheet
in corrosion resistance. Various thick-
nesses are available, a 16-gage sheet of
the coated steel employing 5 percent as
much aluminum as a solid aluminum sheet
of the same thickness. The-metal with-
stands temperatures up to 1000 degrees,
Fahrenheit, without discoloration.

FLOOR PROTECTION

DESIGNED to protect walls, work benches,
and similar surfaces from paint, oil, or
grease spillage, Turco Duramask is painted
over such surfaces and allowed to dry.
This material is a thick, white liquid
which
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is non-corrosive, non-flammable, -
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yet is soluble in water. Thus, when paint
or other materials are spilled on Dura-
mask coated surfaces the accumulation
can be readily washed off with water.

This paint-like material is applied thick-
ly with a large brush, whereupon it sets
within 30 minutes. When it is to be re-
moved, together with accumulated surface
spillage, it may be flushed off with a hose,
mopped up, or removed with a floor
squeegee.

SOLDERLESS TERMINALS

A SMALL wire terminal, which is rap-
idly applied to electrical conductors by
means of specially designed pliers or by

One of the new solderless wire termin-
als, with and without insulating sleeve

a pneumatic press, is applicable to vari-
ous types of cables and wires ranging
in size from Number 22 to Number 10.
These lugs are available with various
tongue shapes and dimensions, with or
without an insulating sleeve upon which
identification numbers can be marked,
and with or without a sighthole for in-
spection of the connection.

PLASTIC THICKNESS GAGE

THICKNESS feeler gage and shim stock of
predetermined thickness is now avail-
able in a plastic material, the color of
which identifies the thickness of the par-
ticular piece. The material is available in
a range of 12 thicknesses from .001 to
.030 of an inch and is known as Artus
shim and feeler gage stock.

RIVET SQUEEZER

SUFFICIENT pressure to set up to 5/32
inch flat, round, or brazier-head aluminum
rivets is obtained through the use of the
Redi-Set hand tool shown in the accom-
panying illustration. The toggle handle

Plane of riveting center can be chang-
ed to exactly suit the rivets to be used

assembly is mounted so that it rotates at
the head to permit accurate alignment
over the rivet. Interchangeable dies are
available for different sizes and shapes of
rivets. The tool may be had with throat
dimensions of 134 or 234 inches and
measures two inches between its faces.

INVENTORS

FREE PATENT Guipgfem

Take first step,without cost, toward
protecting your invention. Write
today for free RECORD OF IN-
VENTION form to legally disclose
We also send Free

your invention.
48-page PATENT GUIDE contain-
ing instructions on how to patent

details of
easy payment plan; other in-

and.  sell inventions;

search services;
teresting facts.

CLARENCE A. O’BRIEN
and HARVEY B. JACOBSON
34-F Adams Bldg., Washington, D.
REGISTERED PATENT ATTORNEYS

ESSEX MACHINE WORKS

Est. 1930
METAL PARTS

for
OUR FIGHTING FORCES

Essex Connecticut

The Binary Slide Raule
equals a 20 inch straight
slide rule in precision.

. C,

LL2 LL3, LL4,
‘, - i\ leea Trig. functions to
Aoedh ) and Subtract Scales
g \§| Add and Subtract Scal

1 minute from 0 to 90
: degrees. The engine-di-
vided scales are on white
enameled metal. Perma-
nently accurate. Dia. 814"
Large figures and gradu-
atlom eliminate eyestrain.
ptional  value
utility. Price with lnstructlons $5.00, cash or
0.0.D, Durable case 80c extra. Circulars free.
Yom' money back if you are not entirely satisfled.
Gllson Slide Rule Co., Stuart, Fia
8lide Rule Makers since 1915

1”” Bi-convex lens 115" focal length 20c 6 for $1.00
9-16” Bi-convex lens 1” focal length 15¢ 8 for $1.00
The above two lenses in a.Camera. View-

Finder ........cocvivien,iinensn. 45c 3 for $1.00
415" focal
......................... 12c 10 for $1.00
547 BI -convex lens 34” focal length 15c¢ 8 for $1.00
11/2" X 3”7 Watch SIze 150 to 1 ratio Gear

Box!l, ... . it b iiienaes 35¢c 3 for $1.00
244 X 138 A.C. 110 volt Clock Motor 15 ..

minutes_per one revolution ..............
ALNICO MAGNETS? If you need them’ for War
uses; we can supply some. For pleasure NONE.

More War Bonds.

BLAN, 64f Dey Street, New York, N, Y.

Card and i’hoto_ Stereo—Mirror

(The modern
single picture
Stereoscope)

As useful and fascinating as the
camera and the movies. Every pic-
ture appears in three dimensions.
Valuable also in strengthening the
muscles of the eyes and in the treat-
ment of internal squint.

Price $5.50

NU-MIRROR CO0., Bridgeport, Conn.
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THE HENRY SYSTEM
Of Finger Print
Classification
and
Identification

is now in use by most
of the Police Departments in the
United States. It is also the system
which applicants for many Civil
Service positions must master before
they can successfully fill all require-
ments.

The only book based on the Henry
System is Frederick Kuhne’s

“THE FINGER PRINT
INSTRUCTOR”

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

$4.25 postpaid

New 1942 Printing

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

MAKE YOUR OWN
TELESCOPE

at a cost of less
than $25.

working from inexpensive,
prepared kits of glass, abra-
sives, and pitch, and by fol-
lowing the practical detailed
instructions in

“AMATEUR
TELESCOPE MAKING”

This beginner’s book, - from which
more than 25,000 telescopes have
been made by amateurs, gives ele-
mentary information on how to plan
and build the mounting, how to
grind, polish, and accurately shape
the essential glass parts by hand.
All necessary data are presented in
easily understandable form.

Over 500 pages Profusely illustrated

$4.00 postpaid, domestic
$4.35 foreign

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

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

THE MODEL PLANE ANNUAL 1943
By David C. Cooke and Jesse Davidson

MODEL plane construction and flying has
led many a person directly into
branches of commercial or military avia-
tion. Hence the information presented
here on model plane design and construc-
tion assumes particular significance at the
moment. (224 pages, 7 by 10 inches, lav-
ishly illustrated with photographs and
drawings.)—$2.60 postpaid.—A.P.P.

INTRODUCTION TO NAVAL ARCHITECTURE
By John P. Comstock

UBSTANTIALLY the course in theoretical
S naval architecture given hull-drawing
apprentices at Newport News Shipbuild-
ing and Dry Dock Company by the author.
Suitable for high-school graduates who
have not had college mathematics, it ex-
plains fundamentals of naval architecture,
how they are inter-related and progres-
sively applied in ship designing. Not a
substitute for standard references on this
subject, but a study book and a guide to
such publications. (209 pages, 534 by 9
inches, diagrams, tables, index.)—$4.10
postpaid—A.D.R., IV.

FUNDAMENTALS OF MACHINES
By Charles E. Dull and Ira G. Newlin

AIMED at high school age pupils to
serve as a pre-induction course, the
text of this book will be found satisfactory
as a simple but comprehensive reference
source on the whole broad subject of
basic machine principles. Supplementary
material includes a glossary of terms,
selected laboratory experiments, a mathe-
matics refresher, a series of useful tables,
and an index. (547 pages, 514 by 8 inches,
a large number of drawings and photo-
graphs.)—$2.10 postpaid.—A.P.P.

WINGED MARS. VOLUME I: THE GERMAN
AIR WEAPON—1810-1914

By John R. Cuneo

N THIS book the author has done what

the very latest authors on military
aviation are doing—he has reviewed the
growth of military aeronautics from the
point of view of its use in strategy and
tactics. But while Seversky, Ziff, Michie
are attempting to define the functions and
duties of the airplane of today, Volume I
of Winged Mars studies the lessons of
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the past. It is most instructive, since this
view is kept steadily to the front, to read
of German military ballooning and of the
beginning of anti-aircraft defense. In his
chapter “Role of French Air Weapon”
the author points out that the French did
not have faith in aviation except for
reconnaissance, and this lack of faith
appears as one of the causes of the
French disaster. While this book may not
be of outstanding interest to the general
public, it will be of very great interest to
all those concerned with military or naval
aviation, and from that point of view it
will find its way into many technical and
professional libraries, public and private.
(338 pages, many drawings.)—$2.60 post-
paid—A. K.

THE AMAZING PETROLEUM INDUSTRY
By B. A. Kalichevsky

OST IMPORTANT raw material in the

world, at the moment, petroleum is
also the subject of innumerable industrial
and military controversies. Here is good
background material to serve in under-
standing the entire petroleum situation.
It highlights the history and present status
of petroleum in non-technical language.
(234 pages, 515 by 8 inches, a few draw-
ings.)—$2.35 postpaid.—A.P.P.

SERPENT OF THE SEAS
By Commander Harley F. Cope, U. S. N.

A SUBMARINE skipper and a line officer
of the Navy, this author knows
whereof he speaks when he outlines the
world history of submersibles, their con-
struction and motive power. He writes
with equal facility on submarine attack,
anti-submarine procedure, training of per-
sonnel, and the skilful and daring skippers
of America’s fleet of submersibles. (252
pages, 5V by 8 inches, 17 illustrations,
index.)—$2.60 postpaid—A.D.R., IV.

THE FIRST CENTURY OF FLIGHT
IN AMERICA

By Jeremiah Milbank, Jr.

BROUGHT together for the first time in
one volume, the widely scattered
parts of this country’s earliest aeronauti-
cal history will probably astound many
readers. In 1784, a 13-year old boy was
the first American ever to ascend in the
air; nine years later came the first aerial
voyage, with George Washington as a
witness ; balloon-reconnaissance played an
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BOOKS

important role in certain Civil War en-
gagements; 1878 brought a serious pro-
posal to cross the Atlantic in 36 hours.
Although claiming to be no more than an
“introductory survey,” this book opens
up fascinating vistas of technological and
social history by covering the period of
American aeronautics from its beginning
to the time when aviation had supplanted
aerostation as the dominant concern of in-
ventors and scientists. (248 pages, 55 by
84 inches, 40 illustrations.)—$2.85 post-
paid—O.D.M.

AUTOMOTIVE MECHANICS
By James V. Frost

DESIGNED for pre-service study, the text
of this book has been made com-
pletely understandable to students. It
covers motor vehicles from a description

of the vehicles themselves through chassis, :

running gear, and body, to power unit,
cooling system, and all the other intri-
cate parts which must be familiar to the
successful mechanic. Included are rules
of the road, greasing charts and instruc-
tions, and a glossary of terms. (545 pages,

6 by 9 inches, over 350 illustrations.)—

$2.60 postpaid—A.P.P.

JORDANOFF’S ILLUSTRATED AVIATION
DICTIONARY

By Assen Jordanoff

THE book is really a dictionary of avia-
tion terms and does not deviate from
its fine purpose: the correct definition of
aviation terms, suitably illustrated by
simple, clear, and striking sketches. The
selection’ of terms is excellent and in-
cludes almost all those aviation words
likely to be needed by any except the best
informed specialists. It covers such widely
diversified fields as airplane strength;
elementary aerodynamics; airships; pro-
pellers; rotating wing aircraft; instru-
ments; and the like. A curious appendix
exists in a glossary of aviation slanguage.
(415 pages, 7% by 10 inches, 2057 draw-
ings.) —$3.60 postpaid.—A. K.

THE HOUSE OF GOODYEAR
By Hugh Allen

AN HISTORICAL survey of one company
which has grown up with the rubber
business, yet a survey which more than
hits the high spots of the whole rubber
industry. This is a particularly timely
treatment of a vitally important and in-
teresting subject. (417 pages, 675 by 9%
inches.) —$2.10 postpaid.—A.P.P.

FUNDAMENTALS OF PERSPECTIVE
By Theodore DePostels, A.lLA.

METHOD of showing the order, or se-

quence, in which lines of a perspec-
tive are drawn. Each line of a constructed
perspective is numbered in the examples
shown, and its direction is indicated by an
arrow. To further clarify the examples,
four colors are used to show what is given,
what are the essential elements, what
lines are needed for the construction of
the perspective, and finally, the perspective
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save uP 10 £ 0%

ON TECHNICAL BOOKS

Many of These Titles
Reduced for the First Time

QUANTITIES LIMITED — PLACE YOUR ORDER NOW

Title Author

Price
Air Raid Precautions ............................ $3.00
Planned Air Raid Precautions ... ... Tecton ....... 2.50
Wartime Building Construction .. ... ... ... ... .. .. 4.00
Home Guard Training Manual .. ... Langdon-Davies 2.50
Home Guard Fieldcraft Manual . ...Langdon-Davies 2.50
German for Chemists ............. De Vries ..... 3.00
Chemical French ............... .. Dolt ......... 4.00
Technical Analysis of Ores and Metal-
lurgical Products ........... .... Hills ......... 3.00
Reinforced Concrete Construction ...Cantell .. ..... 3.00
Embalming Fluids ................ Mendelsohn 4.00
Hair Dyes ....................... Redgrove ..... 5.00
Magnesium & Its Alloys ....... .... Haughton 1.50
Leather Finishes ............. ..... Mudd ....... 4.25
White Shoe Dressings ............. John ... .. ... 4.25
Canning Practice & Control ... ... .. Jones ........ 10.00
Portland Cement ................. Meade ....... 10.00
Asthma ......................... Vander ....... 1.50
Catarrh .......................... Vander ....... 1.50
Photography for Profit ............ “Nettel” ...... 2.00
Air Raid Defense ................. Wachtel ...... 3.50
Civil Defense .................... Glover ....... 16.50
Notes on Chemical Analysis ... ..... Craig ......... 2.50
Research Narratives Vol. I ... ... ... Flinn ......... 1.00
Research Narratives Vol. IT .. .. ... Flinn ... ...... 1.00
Oil Salesman’s Primer ............. Ettle ......... 3.00
Wood, Lumber & Timber .......... Haywood . .... 10.00
Varnish Making (A Symposium) ... .............. 6.00
Book of Diamonds ............... Hershey ...... 2.00
Technology of Solvents ............ Jordan ....... 10.00
Utilization of Fats ................ Dean ......... 6.00
Chromosomes .................... White ........ 1.50
Structure of Metals & Alloys . ...... Hume-Rothery. 1.75
Pyrotechny ...................... Weingart ... .. 5.00
Weather Prediction ............... Lester ........ 4.25
Rancidity in Edible Fats ...... .... Lea .......... 4.00
Textile Testing .......... ........ Skinkle ....... 3.00
The Cyclotron ................... Mann ........ 1.50
Proctor’s Leather Chemist’s Pocket-book .......
Atkin . ... . ... 6.00
Fruit Pectins ..................... Hinton ....... 1.75
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PLASTICS — By J. H. Dubois. Meaty information
on the whole general subject of plastics, presented
in narrative form for easy reading. Tabulations of
properties of plastics, plus basic design information,
for laymen and technicians alike. $3.10

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

HOW TO READ ELECTRICAL BLUEPRINTS —
By Gilbert M. Heine and Carl H. Dunlap. A
chapter on how blueprints are made, plus nine other
sections, each of which is devoted to a specialized
part of the electrical field, from bell and signal
wiring through motor control diagrams to power
station blueprints. $3.10

GET TOUGH! — By Capt. W. E. Fairbairn.
How-to-win-in-hand-to-hand-fighting directions, by a
man who really knows rough-and-tumble methods
that are not ‘‘clean” fighting but are designed to
win. $1.10

CHEMISTRY — By Gerald Wendt, Ph.D.
Chemistry made easier by a presentation that is
intermediate between popular works and classroom
texts. This book contains the main substance of a
first-year college chemistry course, giving the reader
better than a sketchy background in this important
science. $2.35

TECHNIQUE OF PLYWOOD — By Charles B.
Norris. Technical information on all phases of ply-
wood manufacture and use, compiled for engineers,
designers, and users of plywood. Important to
many phases of wartime housing and manufacturing
problems. $2

FUNDAMENTALS OF RADIO — By Jordan,
Osterbrock, Pumphery, and Smeby. With this
one volume alone, and with some diligence of applica-
tion, it is possible to obtain a thorough grounding
in radio principles. In thoroughness of treatment,
with due respect for the needs of the reader, this
book is outstanding. $5

THE TRISECTION PROBLEM — By Robert C.
Yates. Embodies mathematician’s answer to would-be
trisector. Gives chief dependable data on this never-
ending dispute. Compact, crisp, concise. $1.10

ELEMENTS OF ORDNANCE — A textbook pre-
pared for cadets of the United States Military Acad-
emy. Covers manufacture, the chemistry of explosives,
types of weapons, mathematics of ballistics, etc. "

$6.60

AIRCRAFT INSTRUMENTS — By George Ellis
Irvin. All types of instruments for aircraft use de-
scribed for students, pilots, inspectors. Fundamentals,
instructions. $5.10

OUTLINES OF GEOLOGY — By Longwell,
Knopf, Flint, Schuchert, and Dunbar. Complete,
rounded coverage of earth science, both physical and
historical. Explains all earth features and phenomena
and includes mineralogy, glacial geology, and en-
gineering geology. $4.10

MACHINERY’S HANDBOOK—Eleventh Edition.
‘“‘Bible of the mechanical industry,”” enlarged to
1815 pages of latest standards, data, and information
required daily in the shop and drafting room.
6.10
PROCEDURES IN EXPERIMENTAL PHYSICS —
By John Strong, Ph.D. A wealth of useful data of
a practical kind for the constructor, experimenter,
and skilled craftsman. $6.80

STEEL SQUARE POCKET BOOK — By Duwight
L. Stoddard. Practical methods of using the car-
penter’s steel square for layout work of all kinds.
Time-tried methods used by two generations of car-
penters and found both rapid and accurate. $1.00

NORTON’S STAR ATLAS AND TELESCOPIC
HANDBOOK — By Norton and Inglis. An old
standby and most commonly used atlas for telescopes
without setting circles. 18 maps and 65 pages of

compact notes and tables. $5.00
WORKING WITH THE MICROSCOPE — By
Julian D. Corrington. For the serious beginner.
Explicit, practical. $3.60 -

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

$3.60

THE ELECTRON MICROSCOPE — By Burton
and Kohl. A well-written account of this newest
tool of science, with all technicalities explained for
complete understanding by average persons. $3.95

ENCYCLOPEDIA OF KNOTS AND FANCY ROPE
WORK — By Granmont and Hensel. More knots
are described in this remarkable book than in any
book on seamanship ever published or dreamed of.
3257 knots are illustrated in half-tone reproduction
and are described in the test. $5.10

PLANT PROTECTION — By E. A. Shurman.
All information necessary for those who would es-
tablish or belong to a plant protection group.

$2.10

A MARRIAGE MANUAL — By Hannah M. Stone,
M.D., and Abraham Stone, M.D. A practical
guide to sex and marriage, covering fitness for mar-
riage, mechanism of reproduction, prevention of con-

-ception, and similar vital subjects. Answers questions

most often asked these authors by their consultants.
$2.95

PLASTICS, PROBLEMS AND PROCESSES — By
Mansperger and Pepper. The whole story of plas-
tics, including a resume of manufacturing processes
and a number of thorough-going chapters devoted to
plastic uses. $3.10

AUTOMATIC ARMS — By Melvin M. Johnson
and Charles T. Haven. Comprehensively covers
machine guns, machine rifles, sub-machine guns,
pocket pistols, shotguns, sporting, military rifles in
automatic classification. $5.10

BASIC FIELD MANUAL,
REGULATIONS.
commissioned,

INFANTRY DRILL
Practical working manual for
non-commissioned  officers. $.50

HANDBOOK OF CHEMISTRY AND PHYSICS —
A classic reference book recently revised and brought
up-to-date to keep pace with recent research. In-
cludes material on all branches of chemistry, physics,
and allied sciences. Used in laboratories and by
engineers throughout the country. Flexible binding,
2503 pages. $4.10

ATOMIC ARTILLERY — By John Kellock
Robertson. Electrons, protons, positrons, photons,
neutrons, and cosmic rays, all described for the
layman in plain language. Also transmutation of the

° The above prices are postpaid in the United States. Add, on foreign orders,

elements and the manufacture of artificial radio-
activity. $2.35
25¢ for postage on each book, except as noted. [ J
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of the object itself. Use of colors, num-
bers, and arrows on the 20 loose sheets in
the binder that comprise the publication
eliminates much of the text formerly
found in books on this subject. Contents
include: Elementary; Ray Method; Net
Method; Measuring Method; Definitions
and Practice. (20 loose sheets, 875 by 11
inches, in binder.)—$2.60 postpaid.—
AD.R., IV.

LEARNING TO NAVIGATE
By P. V. H. Weems and William C. Eberle

WHETHER totally inexperienced, or only
partly familiar with the fundamentals
of navigation, the reader of this book will
find himself equipped with a foundation
of the principles of navigation and the
instruments used in that science. The text
is designed to provide a practical hand-
book for navigation at sea or in the air.
(135 pages, 6 by 974 inches, 73 illustra-
tions and four tabulations.)—$2.10 post-
paid.—A.P.P.

THE MAN WHO MADE NEWS
By Oliver Carlson

lN THESE days when news is at a premium,
the life of James Gordon Bennett, Sr.,
who revolutionized journalism, makes good
reading. Often designated the most widely
hated and most generally read man of his
day, this Scotch immigrant took the
American daily press as dull, drab, and
directed to a limited audience. He left it
newsy, sensational. resting on support of
the masses and the common people.
Greeley, of the Tribune; Raymond, of
the Times; Bryant, of the Post; Webb, of
the Courier & Enquirer were contempo-
raries, and stout fellows in their own
right. A thrilling saga of the Fourth
Estate in Americana. (440 pages, 534 by
9 inches, index.) —$3.60 postpaid—A.D.R.

ELECTRICITY

GROWING demands for a book on ele-
mentary electricity will be well sup-
plied by the text of the present volume.
It is aimed at the beginning level in de-
fense training classes and covers all the
important fundamentals of the subject.
(194 pages, 674 by 974 inches, over 200
photographic and line illustrations.)—
$1.25 postpaid.—A.P.P.

SKI TRACK ON THE BATTLEFIELD
By V. A. Firsoff, M.A.

POSSIBLY the first publication in English,
on war-skiing, this book will intrigue
both military and non-military readers
with a first account of the ski-clad soldiers
and their campaigns in Finland, Russia.
Norway, the Alps, the Balkans, and the
skill and daring of the snow armies. De-
velopments in United States and Canadian
armies are also enlightening, yet do not
divulge military secrets. Technically suf-
ficient for the professional soldier; suf-
ficiently captivating for the average
reader. (158 pages, 6 by 9 inches, 37 il-
lustrations, index.) — $2.10 postpaid. —
AD.R., IV.
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BRIEFS

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

AsBestos FacTBook is a 16-page pamphlet

which gives in compact form a wealth
of information on asbestos. This includes
the origin of asbestos, areas in which it
is found, uses of asbestos and asbestos
products, and typical analyses. Asbestos,
16th Floor, Inquirer Building, Philadel-
phia, Pennsylvania.—10 cents.

FLAKE Sirica-GRAPHITE PRrIMER-PAINT

is a four-page folder which gives con-
densed specifications on this type of sur-
face coating for the protection of exposed
metals and wood. Flake silica-graphite is
reported to be absolutely inert as a paint
pigment and to be unaffected by heat,
acids, and alkalies. Joseph Dixon Crucible
Company, Jersey City, New Jersey—
Gratis.

OUTLINE FOR Post-WArR PLANNING is

an eight-page bulletin which presents
certain basic elements that must be con-
sidered by any foresighted business man
when planning an after-the-war selling
program. Tracy, Kent and Company, Inc.,
515 Madison Avenue, New York, New
York.—Gratis.

Hor Process WATER SOFTENERS is a 24-

page pamphlet which describes the
operation of lime and soda hot process
water softeriers, and the equipment with
which this work is done in various indus-
tries. Outstandiqg features of the book are
cross-sectional views of water treating
plants and equipment. Graver Tank and
Manufacturing Company, Inc., 332 South
Michigan Avenue, Chicago, Illinois.—
Gratis.

How to Licat Your Brow TorcH is a

22 by 34 inch wall chart which presents
a cross section of a torch and a series of
photographs which show precisely how to
operate it. Turner Brass Works, Syca-
more, Illinois.—Gratis to training schools
and war industries.

A1r CoNDITIONING is a 12-page article

which deals briefly but concisely with
many of the essential requirements for
meeting war-time restrictions in heating
and air conditioning design. Request Ref-
erence Section No. 9. Industrial Press, 138
Lafayette Street, New York, New York.
—25 cents.

Rapro-FormuLA AND DaTta Boox is a 42-

page pocket size pamphlet which pre-
sents a convenient collection of material
for students and engineers in the field of
radio and electronics. Allied Radio Corpo-
ration, 833 West Jackson Boulevard, Chi-
cago, Illinois—10 cents.

INTELLIGENT SELFISHNESS AND MANU-

FACTURING, by James F. Lincoln, is a
12-page dissertation on the whole question
of incentive pay for employees and the ad-
vantages which accrue to the employer.
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Essentially the text is a record of the suc- |

cess of the incentive pay procedure as ap-
plied by one manufacturer. The Lincoln
Electric Company, Cleveland, Ohio.—
Gratis.

“THE INvisiBLE WoRLD”... AND OTHER

STORIES is
presents a few of the adventures of nine
scientists and engineers in the world of
electricity. Many photographs and draw-
ings illustrate the men’s activities. Bulle-
tin GES-2962. Publicity Department,
General Electric Company, Schenectady,
New York.—Gratis.

Doarr ConToUR Saws is a 250-page book

with hard board covers which gives
details on the development of contour
sawing and filing machines, on tools of
wvarious types, on basic applications, and
so on. Eighty percent of the text is given
in picture form, with charts and diagrams
presenting a complete grasp of the proper
speeds and feeds to be used in the shaping
of all basic materials. Doall Service Com-
pany, 1201 Thacker Street, Des Plaines,
Illinois.—Gratis.

KENNAMETAL TooL MANUAL is a 48-page

pocket size booklet which shows typical
applications and uses of these industrial
tools which are available in more than 30
standard styles and in four grades of
hardness. Information is also given on
care and handling of these tools as well
as on brazing and grinding. McKenna
Metals Company, 100 Lloyd Avenue,
Latrobe, Pennsylvania—Gratis.

DRESINATE is an eight-page bulletin de-
scribing the properties of a rosin-base
wetting agent for speeding up the action
of alkaline metal cleaning compounds.
Various industrial cleaning operations are
expedited through its use. Request Bulle-
tin PM-16. Hercules Powder Company,
Wilmington, Delaware.—Gratis.

Micromax PneEuMATIC CONTROL is a 16-

page catalog which describes and illus-
trates the use of this equipment for regu-
lation of pH, conductivity, and other
conditions in a wide variety of indus-
trial processes. The control employs a
system of balances which detects, while
they are very small, any departures from
the predetermined control point, and
operates simultaneously, by means of air
pressure, to correct them. Catalog
N-OOB. Leeds and Northrup Company,
4934 Stenton Avenue, Philadelphia, Penn-
sylvania.—Gratis.

ALLoys FOR UNCLE SAM is an eight-page

description of three bronze alloys de-
veloped especially for the victory pro-
gram, and a description of the specifica-
tions which they meet. Photomicographs
supplement the text. Ampco Metal, Inc.,
1745 South Thirty-Eighth Street, Mil-
waukee, Wisconsin—Gratis.

REFRIGERATION is a 48-page text book for ;

home study, in which are presented the
fundamentals of the refrigeration indus-
try. The text describes various types of
equipment as well as trouble diagnosis and
service work. Supreme Publications, 328
South Jefferson Street, Chicago, Illinots.
—40 cents.
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a 20-page booklet which :

Owners of

“AMATEUR TELESCOPE MAKING”

who have been bitten deeply by the
hobby bug of glass pushing will find
a competent guide to advanced mirror
technique, flat making, eyepiece work,
telescope drives, aluminizing, observ-
atories, and many other aspects of
the optical hobby in the companion

«AMATEUR TELESCOPE

MAKING—ADVANGED"

This is a wholly different book
from “Amateur Telescope Making.”

650 pages 359 illustrations
Owver 300,000 words

$5.00 postpaid, domestic
$5.35 foreign

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

15,000
FORMULAS

1077 i
PAGES

IN
HOPKINS’
“CYCLOPEDIA
OF FORMULAS”

Thousands of copies of this ac-
knowledged leader among books of
formulas are being used daily for a
number of purposes. Industrial
laboratories find it an invaluable
source of reference material; many
spare- and full-time businesses have
been built up on one or more of its
formulas; home workshop hobbyists
constantly find new thoughts in its
pages.

Wines and liquors, inks, dyes, pol-
ishes, paints and varnishes, adhe-
sives, cosmetics and antiseptics are
only a few of the sections of this
all-inclusive book.

$5.50 postpaid (Domestic)
Order From
SCIENTIFIC AMERICAN
24 West 40th Street, New York, N. Y.
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TELESCOPTICS

A Monthly Department for the Amateur Telescope Maker

Conducted by ALBERT G. INGALLS

Editor of the Scientific American books Amateur Telescope Making’’

OLLIMATION is the accurate adjust-
ment of the line of sight through a

telescope after the optical elements and
mounting are assembled. The number of
letters received from telescope makers
who indicate surprise that this should
prove to be more of a job than they anti-
cipated teaches us that it should have
been stated without gloves in “Amateur
Telsecope Making” that collimation gen-
erally is not easy, often is difficult, and
usually accounts for hours of profanity
and perspiration, and that this should
be expected. You wrestle with the ad-
justments till you tremble, then lie awake
after going to bed, trying to think out
where you made your mistakes. You
wrestle some more the next day, lose
your fine disposition, appetite, about 20
pounds in weight, and eventually die of
anorexia. But if you dont die, it's a won-
derful feeling when you finally do get all
the bugs out of the collimation job. So
collimation is fine fun.

Collimating a Springfield telescope,
with its extra reflection, is only a little
harder than collimating a common tele-
scope. We asked Russell Porter, who
originated the Springfield, if this weren’t
true, and he replied that it’s easier than
falling off a log. From this, we sort of
gather that there is a slight discrepancy
somewhere. Was he pulling our leg?

Cyril G. Wates, 7718 Jasper Ave. Ed-
monton, Alta., Canada, has shown interest
in collimating problems that wreck less
agile intellects, and so we recently show-
ed him a wail received from a Springfield
mounting maker who was on the verge
of death from collimitis. In return he
showed us the reply he had thoughtfully
sent to the sufferer. It was so lucid that
we asked him to dish it up as an article.
Here it is:

“I often find that it helps to visualize
the problems involved in collimation if
one thinks of the various optical axes as

thin steel rods. If these ‘rods’ will turn -

freely in imaginary bearings rigidly at-
tached to the mechanical parts of the tele-
scope, collimation is bound to be perfect.

“In Figure 1, D represents the declina-
tion axis, and a, b, c, are cross-threads. I
assume that the main mirror has been
lined up with a and b. Now if the dia-
gonal P is inserted and adjusted so that
cross-wire ¢ lines up with a, when viewed
along the center of the declination axis,
the telescope can be rotated on this axis
without throwing the cross-hairs out of
line, because all the parts involved are
solidly connected together. However, the
moment prism H is put into the path of
the rays, another factor is involved, be-
cause H is not connected to the rest of
the optical parts; it stands still while
everything else turns around.

“Note that it does not make the slight-
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est difference to the collimation whether
the declination axis is at right angles to
the tube or not, so long as the optical
axis of the light cone coincides with the
mechanical axis of the declination axis. It
might be like Figure 2 without affecting
the collimation adversely, since all the
parts are united, and once having got
the cone of rays truly centered in the
declination axis, you may throw the rest
of the parts, tube, mirror and diagonal,
away, and forget them. This does not
mean, of course, that the declination axis
need not be at right angles; simply that
its rectangularity has no bearing on the
collimation.

“Now, let’s bring the prism H and eye-
piece into the picture. These also are
fastened together. Consider the point Q
where the ray cd cuts the diagonal sur-
face of the prism. If this point is exactly
in the center of the declination axis, it
makes no difference, as far as collimation
is concerned, if the prism and eyepiece
are all cockeyed.

“The whole thing simmers down to
this: the ray cd must be lined up exactly
in the center of the declination axis, and
after that condition is secured, all ad-
justments can be made on the prism H
and eyepiece without in any way affecting
the collimation of the main tube.

“There is, however, a way in which the
relationship between the declination axis
and main tube affects the collimation.
Picture the declination axis connected to
the tube by a universal joint. Also picture
the mechanical center of the declination
axis as a thin rod protruding into the
tube, and the optical axis of the tube
as another thin rod. Obviously, these
rods must intersect. Assume that they do
intersect. Then the declination axis could
be moved on its joint longi-

side the declination axis and having a tiny
pin in the center. This could be combined
with a plumb-bob hanging axially in the
tube (Figure 5). A simpler way is the
old one of marking the point a (Figure
4) with great exactness, and sighting at
it by means of cross-wires in the declina-
tion axis.

“Both these methods assume that the
inside of the declination axis is concen-
tric with the outside, which may not be
the case; also they lack refinement. No
pains should be spared to get this ad-
justment accurate, as everything else de-
pends upon it. If it is not correct, one of
two things will happen: either the central
ray will be reflected parallel to, but not
coincident with, the mechanical axis of
the declination bearing, or the central ray
will be cockeyed, like one of the lines
¢ ¢ (Figure 4). Either condition is clearly
fatal to collimation.

“The best method is probably a modifi-
cation of one described in ‘A.T.M.” for lin-
ing up the declination axis, that is, by
sighting at fixed posts and reversing the
tube. Assuming that this already has been
done, new sighting blocks are provided
as near to the ends of the tube as will
permit the head to be inserted at either
end. The set-up is shown diagrammatically
in Figure 6.

“In addition to the cross-wires, provide
a disk of cardboard which can be attached
to either end of the tube, with a 1/16”
hole accurately punched to coincide with
the intersection of the cross-wires. (I
should make the disk first, and attach
the cross-wires to intersect in the hole).
Putting the disk at C, sight toward e, and
put a dot on the block where the wires
fall. Without moving the tube, put the
disk at D and sight toward b, which

tudinally without breaking the
intersection (Figure 3). One

rod slides along the other.

“If, however, the declina-
tion axis is moved crosswise,
the intersection will break at
once. (Figure 4). If the inter-
section is broken, it obviously
will be impossible to reflect
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the central ray so that it fol- L

lows the center of the declina-

tion axis, and I imagine that
this is the commonest cause
of trouble in collimating a
Springfield. The remedy is to
shim the tube in its cradle
until the declination axis is
square-on, but it is more diffi-
cult to design a method by

accurately tested.
“One way would be by
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means of a wooden rod, turned
in the lathe to fit snugly in-

SCIENTIFIC AMERICAN

Figures 1 to 7: Collimating a Springfield
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has a scale fastened to it. Note the read-
ing en the scale.

“Without removing the disk, reverse
the tube and line up the cross-wires on
the dot, at a. Transfer the disk to the
other end, and sight at the scale. If the
reading is not the same as before, it is be-
cause the central line of the declination
axis does not intersect the line joining
the cross-wires (the axis of the tube). It
must be made to do so by shimming un-
der the saddle.

“It may be found that, when reversing
the tube, it will be impossible to line up
the intersection of the cross-wires with
the dot. It may fall above or below the
dot. In such event, disregard the cross-
wire which is at right angles to the
declination axis, and merely make the
wire that is parallel to the declination
axis intersect the dot.

“The adjustment of the tube in the
cradle to make both wires coincide with
the dot involves shimming in both direc-
tions. The best way to accomplish this is
a bit of a problem, which may be left to
the ingenuity of the worker. Really, it is
quite unnecessary to adjust longitudinally
by shimming at the ends of the cradle
(see Figure 2). All that is required is
shims at one side or the other to ‘roll’ the
tube in the cradle and bring its axis into
coincidence with the axis of the declina-
tion bearing.

“These are the preliminary adjustments.
When these are complete, I should start
collimating from both ends, and meet in
the middle. Insert the main mirror and
line up so that the optical axis coincides
with the cross-wires. Insert accurate
cross-wires at the inner end of the declina-
tion axis (¢, Figure 1). A cap should be
provided for the eyepiece adapter tube,
with a small hole in the exact center.
Such a cap can easily be made of tin,
and is a very useful gadget.

“Sighting through the cap, see whether
the inner end of the declination axis,
where the cross-wires are, lines up cen-
trally on the face of the prism. If not,
adjust the prism to make it so. I regard
this ‘adjustment as the least important of
all, since a slight error here will not
affect the collimation. It will simply cause
a slight chromatic effect on bright images.

“Now insert the diagonal in the main
tube. Adjust this until the cross-wires at
a (Figure 1) coincide with the cross-
wires at c. It should now be possible to
rotate the tube on the declination axis
without separating e and c. If this is so,
collimation is complete.

“Note, by the way, that the first ad-
justment of the diagonal should be to
slide it longitudinally in the spider until
the eclipse appears truly circular and
centered in the declination axis, as viewed
through the hole in the cap. Next, adjust
by the push-pull screws until the cross-
wires line up as nearly as possible. If
this adjustment cannot be made exactly,
it may be necessary to alter the first ad-
justment slightly. This is obvious when
you consider that the face of the diagonal
must coincide with the junction point of
the two axes, as seen in Figure 7. Where-
ever I have spoken of the ‘diagonal,
‘prism’ may, of course, be substituted.
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Each kit has two glass discs (correct
thickness) tempered pitch, 8 assorted
abrasives (fewer may not give perfect
optical surface), rouge, instructions,
FREE ALUMINIZED DIAGONAL
etc.

POLISHING and PARABOLIZING
MIRRORS, all sizes made to order.

4” Kit .. $2.95  (Pyrex, $4.00) “'”'j
6” Kit .. 3.75 (Pyrex, 5.50) I|
8” Kit ., 6.50 (Pyrex, 8.00) H||
10” Kit .. 9.95 (Pyrex, 13.95)
12” Kit .. 14.75 (Pyrex, 22.50)

Write
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COMPLETE HIGH- GRADE KITS OUR SPECIALTY

for FREE ILLUSTRATED CATALOGUE

ALUMINIZING

A harder and brighter aluminum
coating that is uniform and produces
a lasting and superior reflecting sur-

face. Guaranteed not to peel or
blister.
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* BUY WAR BONDS x

OUR MEN NEED
* BOOKS *

A
‘g
SEND &&S

ALL YOU CAN SPARE

Help a man in uniform enjoy
his leisure hours. Give your
good books to the 1943 VIC-
TORY BOOK CAMPAIGN.
Leave them at the nearest
collection center or public
library.

Surface Hardened

ALUMINIZED

Coatings

are uniformly superior in reflectivity and
improve the performance of telescope mir-
rors, prisms, diagonals, camera mirrors,
range finder mirrors and other optical front
surface mirrors.

These Surface Hardened Coatings are used
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on request.
LEROY M. E. CLAUSING
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EARTH, MOON AND PLANETS

By FRED L. WHIPPLE

Member of the Harvard College Ob-
servatory staff presents authentic
known facts on the planets, how the
system holds together, the discoveries
of Neptune and Pluto, determining
the masses of the Earth and other
bodies, the Earth as an abode of life,
the Moon’s. influence on the Earth,
observing the Moon, nature of the
Moon; also on Jupiter, Saturn, Uran-
us, Neptune, Pluto, Mercury, and
Venus, and on Mars; also on origin
and evolution.—$2.60 postpaid.
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John M. Pierce

Important Announcement!
TELESCOPE MAKERS.

have no more eyepieces.
lenses for them will be available until after the war. HOWEVER
amateurs may make their own eyepieces of excellent quality using
our Lens Grinder and fragments of mirror or windshield glass.
You will find this as fascinating a hobby as the more common one
of telescope mirror making. Our gtmder can be driven by either
a small motor or by hand with a “bow

Revised hobbygraph *Lens Makmg”
Lens Grinder without motor

We oﬂer as in the past advice and materials based on our 23
years experience. Our $5.00 set consists of glass, abrasives, pltch
rouge, and instructions for making a 6” All Is
are of Pierce quality and a supply of our famous #6 grit for
included. This
shortens polishing time.

rite for catalogue of supplies.

11 Harvard St.

Probably no more eyepieces or

“super’® abrasive materially

Springfield, Vermont
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YOU CAN !
CONTROL YOUR FATE

Only one power controls your destiny—a strange force
sleeping in your mind. Awaken it! Command it to obey
you! Push obstacles aside and attain your fondest
hopes and ideals. The Rosicrucians know how.

‘WRITE FOR FREE BOOKLET

Learn why great masters through the ages were
Rosicrucians. Free booklet tells the fascinating story
of this age old Fraternity and how to obtain its
priceless teachings. Write to: Scribe Q.D.O.

THE ROSICRUCIANS (AMORC)
SAN JOSE, CALIFORNIA

For Scientific and Technical Books
Try our BOOK DEPARTMENT
SCIENTIFIC AMERICAN

YOU SAVE MONE

Because
YOU PAY ONLY

FOR THE CIGARS

Smokers have asked us: ““How
can you give such exceptional
fine quality at so low a
price?”’ The answer is very
simple—because you pay only
for tobacco. We've eliminated
all the things that are costly
but do not add to the quality:
1. These cigars are not
sorted by shades
2. They're not wrapped i
cellophane
3. They're not banded with
fancy bands
All these things call for ex-
pensive expert labor. They
add to the cost but don’t add
to your smoking pleasure.
Over 20,000 steady customers
know that the James B. Halt
Factory Special is an outstand:
ing value. All hand-made, and
expertly blended of fine im-
ported and domestic tobaccos
with selected Connecticut
shade-grown wrappers. Also,
when you buy from Hall, you
buy from the maker — and
save the middleman’s profit.

ACTUAL SIZE—EACH CIGAR 5 to 5%"

You take no risk. Order 50

cigars in Victory humidor for $2.00. If you are
not 100% satisfied, tell us and we will return
your money and you keep the cigars. Can you
ask for more? Send remittance with order, we
will pay postage. Or sent C.O.D. you pay post-

man plus 18¢ C.O.D. fee.

JAMES B. HALL, INC.
106-B East 16th St., New York, N. Y.

286

“Summarizing, the various steps are as
follows :

1) Make cardboard disk and punch
central hole.

2) Stretch cross-wires in main tube,
centering by means of disk.

3) Square up declination axis by sight-
ing blocks (Figure 6).

4) Insert and adjust main mirror.

5) Insert and adjust prism H.

6) Provide cross-wires in declination
axis.

7) Insert diagonal (or prism) and
adjust to make cross-wires coincide.”

OTOSCREEN : Before he joined the Army,
William Waldeyer, of San Francisco,
offered the following to other amateurs:
“When an image of the Sun is thrown on
cardboard (or any kind of screen, I sup-
pose), the grain of the screen interferes
with the sharpness of the image. But if
that screen is rotated or moved, the granu-
lations or grains of the screen become in-
visible, while the image immediately be-
comes sharp and clear. The image, of
course, is thrown on succeeding portions
of the rotating screen, and the persistence
of vision causes the image to clear up and
become sharp. Sunspots, as well as the
white flocculi of the Sun, become clearly
visible on the screen. The idea seems so
obvious that I don’t doubt it’s already
in common usage—only I've never come
across it.”
Waldeyer made his rig from the motor-
driven propeller shaft of a 15-cent toy
electric boat.

EST, never tried but offered for what
it may prove to be worth, by J. R.
Haviland, author of the long treatise on

MERCURY GLOBULE , Y43 DIAMETER

=]

{ [le-. “PINHOLE IN HALF-SILVERED GLASS
IS “EYEPIECE
Y,
“LAMP
Figure 8: Haviland’s proposal

the refracting telescope in “A.T.M.A.’
is shown in Figure 8. Theory, says Havi-
land, suggests that it would be very
accurate, but, he asks, will it work practi-
cally? He continues:

“Unless the center of the sphere of
mercury, mounted on a micrometer screw,
is placed accurately at the center of curva-
ture, the image of the pinhole will not be
sharp—a few thousandths of an inch of
shift will blur it. Use a stop exposing one
zone at a time, as sketched. However, as
sketched, the returning focus falls concen-
tric with the pinhole in the silver, and
there would be difficulty in distinguishing
which was which in the eyepiece. Perhaps
it would prove necessary to use a pinhole
in an opaque screen back of the glass.

“The accuracy would be better than
one eighth of a wavelength at the peri-
pheral zones. For large mirrors this
test would obviate the use of the cus-
tomary flats.”

F YOUR local hardware dealer’s truck,
loaded with a shipment of Pyrex oven-
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ware, should get into an accident and 200
pounds of Pyrex were broken, would you
not, as a telescope maker, have the
thought: “I could do things with that
much Pyrex if only it were in the form
of mirror disks”? Wilbur E. Gemmill,
chemical engineer, 434 North Beaver St.,
York, Pa, ran true to amateur form
when this happened in his community.
He already owned equipment for melting
down the fragments and he obeyed his
TN instincts. It proved successful.

Into a graphite crucible he put 15
pounds of broken Pyrex and set this in
his laboratory furnace. This he raised to
2500°, F., allowed the bubbles to rise
through the viscous mass, poured the melt

GRAPHITE ore
SeLiT_RING £ 74 GRAPHITE Disc
AR A A AR TR AN,
V/////l;’ﬁ-@"?l’d{rE ZPLAY E/ A

Figure 9: Gemmill’s glass mold

into a mold (Figure 9) which had been
pre-heated to 1500°, F., in a muffle. He
left the poured glass in the muffle for 38
hours, during which the temperature was
gradually allowed to fall by changing
transformer taps. Next, it was left an-
other 16 hours without heat, and removed
at 110°, F.

“The disk made a fine mirror,” he
writes, “with no evidence of strains when
tested with two Polaroids. It was ground,
polished, and figured, and has been in
use for over a year with beautiful results.”

Did it pay? Of course not. Gas—elec-
tricity—time : a new Pyrex disk could be
bought for less. Yet it did pay out—in fun.
“TIt was done,” Gemmill says, “simply be-
cause of the intriguing nature of the prob-
lem.”

“Subsequently,” he adds, “I have melted
down a local enthusiast’s disk in which
there was a crack caused by accidental
dropping. The large chip thus outlined
welded in and the cracks disappeared at
about 2200°, F. I am also saving my
broken laboratory ware to make two 10”
disks to make flats.

“A local amateur made an 8” disk from
scrap window glass. The pieces were
washed with soap, rinsed, dried, fed, piece
by piece, into an iron crucible, raised to
1800°, F., and held several hours for
bubbles to rise. Poured into an asbestos-
lined iron mold and covered with asbestos
paper and iron, the glass was left to cool
till no longer plastic. It was then buried
in about 15 pounds of house insulating
material and allowed to anneal for 24 to
36 hours. It annealed quite well, as
checked by two Polaroids, and seemed
very uniform. The mirror took and held
a good paraboloid.”

Again, all this is largely of general
interest, alone, to the average amateur,
because the necessary furnace is seldom
available. Gemmill states that a home-
made blower could be rigged up with an
oil burner and some sort of retort. Again
we have the intangible factor of fun pot-
tering with gadgets, and when some too
practical-minded critic comes along to
remark, “Does it pay?” you say “No,”—
and go on pottering, leaving him shaking
his head. He will never understand the
mainsprings of the experimental urge.
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Wanted: MORE EXECUTIVES!

To help win the war!...

Every great crisis produces new leaders. This war is
no exception. It has created as great a crisis for busi-
ness as for our nation, and new leaders are rising to
the top every day.

Right now, companies are searching high and low
for men of executive ability and training to manage
the different departments in new and expanded plants.
The war and its demands for production, and more
production, has thinned the ranks of executives to the
danger point. The country needs men of executive
ability just as it needs production workers and men
for the armed forces.

Where will it find them? Ordinarily there would be
enough “officer material” right in the ranks . .. men
who had been learning by experience, slowly but
steadily advancing in the companies which employed
them. That is one way of doing it—the hard way, the
slow way. But now time is pressing. Such men are
needed not two years from now, but fodzy and to-

morrow! Where will they come from? Those men will
have to be trained, and the smart ones will train them-
selves—now!

How can they do that? Through the Alexander
Hamilton Institute’s intensive Course of Executive
Training.

This executive training, which is described in a book
called “FORGING AHEAD IN BUSINESS,” can help
you to accomplish in months what would otherwise
take years—if you could get it at all. It is valuable to
men in different lines of business because it covers the
fundamentals of /! business—production, marketing,
finance and accounting. It is equally effective for the
college graduate or the business man who only finished
grammar school.

More than 400,000 men have enrolled for this train-

and the peace to follow!

ing and every day reports come in of their promotions,
salary increases, new and better positions. Many of
these men have become so famous that you will recog-

nize their names instantly when you see them in this
booklet.

Send for “FORGING AHEAD IN BUSINESS”

The facts about this executive training are given in the
book “FORGING AHEAD IN BUSINESS.” This 64-
page book has inspired thousands of men. Many say
it started them on the road to real business success.
A word of warning. If you are #not interested in
executive training, don’t send for this book. But if you
are interested in this way to better your position and
increase your earning power, then we want you to
have a copy of “FORGING AHEAD IN BUSINESS”
with our compliments. Simply fill in and mail the cou-
pon, and the book will reach you by return mail.

B L T T T e L T PR S ———

ALEXANDER HAMILTON INSTITUTE, INC.
73 West 23rd Street, New York, N. Y.

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

.......................................................
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Speaking of superior races...

VERY WHEEL that rolls on the battle-

field turnsin a polished bearing race,
ruggedly built to take the terrific shock
of combat service.

To withstand such punishment, bear-
ing races must be hardened by heat-
treatment. Hard and soft spots occasion-
ally occur. Such races may fail—at times
when failure means disaster.

Recognizing the vital need, Westing-
house Research Engineers set to work to
develop a quick, sure method of detect-
ing these flaws.

Their ingenious electromagnetic flaw-
detector is based upon the fundamental
law that the permeability of a heat-
treated steel part varies with the degree
of hardness.

In actual practice, the bearing race is
completely demagnetized. Then it is rap-
idly rotated and strongly magnetized.
While the race is still turning at high

We Stinghou

PLANTS IN 25 CITIES... OFFICES EVERYWHERE

speed, its magnetic field is explored with
a specially designed electromagnetic
“pick-up.”

Variations in the magnetic field of the
bearing race, due to hard or soft spots,
induce feeble currents in the pick-up
system. These currents are amplified and
shown visibly on a cathode-ray oscil-
loscope.

A uniformly heat-treated bearing race
traces a luminous straight line on the
oscilloscope screen. Faulty heat-treating
shows up as a pattern of kills and valleys.

The electromagnetic flaw-detector is
now being used commerctally—a typical
example of Westinghouse electronics at
work. .

It assures quality in millions of bearing
races for our armed forces, to keep ’em
rolling on to victory!

Westinghouse Electric & Manufactur-
ing Company, Pittsburgh, Pennsylvania.

Electronic fingerprints — A Westinghouse
Research Engineer demonstrates the principle
of the electromagnetic flaw-detector. Hard
spots in the steel test piece show up as an
irregular line on the oscilloscope screen.
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