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Why Do So Many

Leaiidands

Enroll with the
Acexavoer Hawrnroy Ivsrirers?

ORE than 50,000

presidents and own-
ers of American business
concerns have enrolled with
the Institute for executive
training.

Why?

Because they know that
organized knowledge of
business is an essential
qualification to every responsible executive.

Because they know that modern business is too big
to learn by personal experience alone.

Because they know that the Institute has gathered
the experience of the most successful business men of
America and the proved principles and methods of
thousands of companies; formulated and organized
this knowledge for their use.

Because they know that modern business has set new
standards of executive competence and that the Insti-
tute training prepares them to meet these standards.

To Executives and Coming Executives
The Institute Offers
ORGANIZED KNOWLEDGE of BUSINESS

The Institute training is not for Presidents alone—but
it is planned only for executives and those who are
determined to become executives. The Institute offers
the knowledge and training without which no man is

To the
ALEXANDER HAMILTON INSTITUTE,
137 Astor Place, New York, N. Y.

Please mail me, without cost or obligation, a copy
of “Forging Ahead in Business.”

qualified for executive re-
sponsibility.

For more than a quarter-
century the Institute has
been preparing men for
business management, giv-
ing them the thorough, or-
ganized knowledge of pro-
duction, marketing, finance,
and accounting essential to
competent administration. Many of those enrolled have
been ranking executives who recognized their need for
better equipment; many others have been far-sighted
men, twenty-five years of age and upward, prepar-
ing in advance for the opportunities they know wili
come.

If you belong in either of these two groups the Insti-
tute offers you the ideas, experience, methods, and
judgment of the most successful business men of Amer-
ica, formulated and organized to give you a confident
mastery of tested, modern business principles and
practice.

If you are determined to command a higher place in
American business life, to qualify fully for executive
responsibility, to win for yourself financial indepen-
dence, then you will want to read “Forging Ahead in
Business” with its important message to men who
want to go far in business. A new edition of this fa-
mous book is ready and we will gladly send you a copy
free. Just mail the coupon.

Among the many American business leaders who have
helped to build the Institute’s Course and Service are:

C. M. Chester, Chairman, General Foods Corp.; Thomas J. Watson, Presi-
dent, International Business Machines Corp.; Alfred P. Sloan, Jr., Chair-
man. General Motors Corp.: Benjamin Rush, President, Insurance Company
of North America; Frederick W. Pickard, Vice-President, E. 1. duPont de
Nemounrs & Company, Inc.; Fowler Manning, President, Air-Conditioning
Division American Radiator Corporation; Robert H. Montgomery, Lybrand.
Ross Brothers & Montgomery: John G. Lonsdale, President, Mercantile-
Commerce Bank & Trust Co.; Clifton Slusser, Vice-President, Goodyear
Tire & Rubber Co.: Samuel W. Reyburn, Chairman, Board of Directors,
Associated Dry Goods Corporation; and many more.

ALEXANDER HAMILTON INSTITUTE, 137 ASTOR PLACE, NEW YORK
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POWERFUL microscopes are tools that find wide applica-
tion in industrial laboratories as well as in the more re-
mote corners of pure science research. Qur cover illustration
shows a microscope in use in the laboratory of the Chevrolet
Forge Plant, where polished samples of steel forgings are
examined to determine the molecular structure of steel be-
fore and after heat treating. Thus close control can be kept
to assure that the heat treatment is giving the correct degree
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(Condensed From Issues of December, 1888)

CANAL—“The telegraph brings the announcement of the financial
collapse of the Panama Canal Company, due to its failure to
negotiate the further sale of its bonds and its inability to meet the
now gigantic calls upon it for interest and current expenses. Whether
any new arrangements can be made 1o prosecute and complete the
great work is questionable.”

DYNAMITE GUN—“During the past eight years, the value of
dynamite, gun cotton, nitro-glycerine, mercury fulminate, etc., for
use in warfare, has been
thoroughly appreciated, and
the only problem to solve
has been how to handle
these explosives with less
destruction to one’s self
than to the enemy. . . . In
the gun which is illus-
trated . . . the danger of
self-destruction from ac-
cidental explosion at dis-
charge has been reduced to
a minimum, as there is ab-
solutely no shock, the shell
being projected by the ro-
tary motion of a revolving
carriage. As this motion be-
¢ins with a slow movement,
gradually increasing in
rapidity, there is no jar or
shock until the projectile has been discharged and has come in
contact with some obstructing object. . . . The rotatable carriage
from which the projectiles are discharged consists of two steel
disk wheels mounted parallel upon a shaft, which is provided with
a pulley wheel for connecting it with a steam engine, or any high-
power motor, by means of which the carriage may be set at a high
rate of rotation. . .. The gun represented in the cut is constructed
for carrying four charges at a time, each of which may be dis-
charged in rapid succession.”

BACTERIA—“In a recent paper on ‘A Possible Revolution,” Dr.
Austin Flint says that by a knowledge of the bacteria nearly all
human ills of a physical nature may be cured or prevented.”

ELECTROCUTION—*“Some experiments on the effect of electricity
upon animals, with a view to determining the best method of in-
flicting the death penalty on capital offenders, were performed on
the 5th of December at Mr. Edison’s laboratory in Orange.”

VENEER—“The largest machine for cutting veneers in the United
States is in operation in California, and shaves up logs ten feet
eight inches in length with the greatest ease. The shavings which
come from these machines are great, long sheets, in each of which
is almost the entire wood of a big log, and from a single shaving
is frequently made from 2,000 to 5,000 berry boxes.”

BELLS—*“Contrary to the popular idea, the exact musical tone
of a bell depends neither upon the metal nor upon any change in
it after being cast. If the bell should not be of the exact pitch,
there is no alternative but to melt it over and recast it until the
proper tone is secured. Hence, it is clear that the greatest care
must be exercised, and the most thorough skill displayed.”

PAVING—“The popularity of round block wood paving is stead-
ily on the increase. A company has been formed at Mobile, Ala-
bama . . . to put in machinery for making sapless blocks to pave
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the streets of that city, using juniper, cypress, and cedar. . . . Be-
fore it was decided to go into the paving business, extensive cor-
respondence was had with residents of cities where wood paving
is in use, the replies being uniformly favorable.”

PLANTS—“From time to time, of late years, experiments have
been made of the effect of the electrical light on flowers and plants,
with results seemingly the same, to wit, feeble efforts of some
plants to prolong their period of bloom into the night and then
premature decay. One has only to study their
actions, as observed, to conclude that even
plants need rest, or, to be more precise, they
seem to thrive best under the conditions
which Nature has imposed.”

LAUNCH—*“At the American Institute Fair
is being shown just now a novel type of
launch, burning kerosene and with the
boiler and engine at the stern of the boat.
The method of firing the boiler is also new.
Instead of atomizing the oil, as formerly,
it is vaporized in a coil by heat, then driven
out into the fire box and mixed with the air.
The gas thus formed burns without smell
or smoke and does not foul the tubes or
sides of the boilers.”

HEATING—“If some inventive genius will
turn his attention to the contriving of a
better apparatus for the heating of railroad cars by steam than is
at present in use, he will stand a fair chance of making a fortune
if he is successful. He will also save travelers from a great deal of
suffering this winter, and thus earn the gratitude of the traveling
public.”

GAS—“People often talk of the advantages of natural gas as a
fuel without having an adequate idea of its importance. It is today
the greatest commercial wonder of the age. . . . It is only fifteen
years ago . . . that natural gas was first used as a fuel, yet today
there is required to pipe it 27,350 miles of mains. In Pittsburgh
alone 500 miles supply 42,698 private houses, 40 iron mills, 37
glass works, 83 foundries and machine shops, and 422 miscellan-
eous industrial establishments.”

TYPHOID—“The agency that milk may assume in the propaga-
tion of fatal diseases has received much attention during recent
years. . . . A recent epidemic which occurred in a New Jersey
suburb of this city goes far toward reducing the probability of
milk acting as a disseminator of typhoid fever to a certainty.”

AND NOW FOR THE FUTURE

(Dirtless farming—complete instructions that anyone
can follow, by C. F. Greeves-Carpenter.

(Science continues its winning battle against crime, by
J. Edgar Hoover.

(Everything flows—glass, rocks, rubber and so on—the
science of rheology, by R. N. Traxler.

({Research turns mineral wastes to profit, by Paul M. Tyler.

(Marvels of structural steel work at the New York World’s
Fair.
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This very hour, millions of
words are being spoken by tele-
phone. Friend talks to friend
and two lives are happier be-
cause of it.

Greetings and best wishes are ex-

changed—holiday visits arranged

BELL TELEPHONE SYSTEM

—affairs of business transacted.
A doctor comes quickly in answer
to a hurried call.

And day and night, the coun-
try over, these oft-repeated words
reflect the value of the telephone

.“I’'m glad you called.”
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TO BENEFIT BY A GREAT DAM

LEAR visualization of the large section of the Pacific northwest which will gain by constructien of
Grand Coulee Dam. This great structure, shown near lower center, is discussed on page 296. The
drawing, supplied by the U. S. Bureau of Reclamation, shows a large part of the state of Washington.



Thoto by l{nlrt Yarnall Richie e
A modern hospital scene. By such operations, man’s life is prolonged. Perhaps, in the future, a similar photograph may be
taken of a transplantation in which old organs are replaced by new. Experiments in that direction are being made on animals

MUST WE GROW OLD?

Laboratory Research by Noted Scientists Gives

S AGING natural, unavoidable? Out-
I standing bio-scientists have long

taught—perhaps merely upon a
foundation of guesswork—that growing
old is an entirely necessary concomitant
of the peculiar living chemistry called
human, and that it may, indeed, be the
very basis of human being. Still, there is
evidence that senility is only a fortui-
tous companion of life.

Not all life ages. One-celled animals,

such as the paramecium or the ameba,.

are potentially immortal. A young para-
mecium observed under the microscope
for long periods of time is seen to fatten
after a while and divide in two. True,
it loses its individuality, by becoming
two organisms, but it has lost no part of
its vitality. Each new organism, rep-
resenting a growing portion of the orig-
inal animalcule, in turn divides, to
transform itself into two more organisms.
So it goes, indefinitely. The paramecium
cannot be said to age. Indeed, the first
paramecium ever to appear on earth is
in part before our eyes when we peer
through the lens at any paramecium
whatsoever. Thus, any 20th Century
animalcule is a fragment of the world’s
earliest animalcule, and is potentially
immortal. Here, then, is earthly immor-

Ground for Some Hope that We Shall Ultimately

Learn to Forestall Old Age, Even Live Eternally

By BARCLAY MOON NEWMAN

tality already embodied and made visible.

Certain cancer cells also have gained
potential deathlessness, though here
man’s intervention is needed. First, can-
cer is induced in a mouse by continual
application (over a period of months) of
any one of numerous complex organic
compounds, such as 1-, 2-, 5-, 6-dibenzan-
thracene. Then, as one mouse perishes,
the still-living cancer is sliced from it
and transplanted to become the live
cause of death of a second laboratory
mouse. This transplanting may be kept

up indefinitely.

OREOVER, we recall that cancer,

so typical of aging bodies, repre-
sents exuberant growth, so typical of
youthful cells. What restraining factor,
developing during the aging process,
holds waxing sway over the older body.
but not over this body’s cancerous tis-

sue? Here is hid a profoundly vital se-
cret, which engages many men working
to force life-lore out of lethal manifesta-
tions.

Like all higher organisms, the barn-
yard fowl finally dies of old age. Never-
theless, Dr. Alexis Carrel has taught
men how to annihilate time’s effect upon
at least individual portions of the chick.
From a week-old, incubating egg, cut out
a bit of chick embryo’s heart tissue.
Avoid microbic contamination, and keep
the cardiac fragment imbedded in nutri-
ent jelly—at 98.6 degrees, Fahrenheit.
The fragment grows—and grows. It must
be sliced in two every few days. and the
halves separately cultured—in jelly con-
stantly renewed. Obey such rules. and
the steadily proliferating tissue is there-
by given man-made immortality and has
forever lost all track of time. And now
even human fragments are similarly be-
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ing given laboratory agelessness—will
be observable, quite alive, centuries
hence.

If tissues—separate pieces of organs
—are thus made ageless, why not whole
organs? Today, entire organs—such as
thyroid glands of cats or rabbits—are
being cultured in glassware. The neces-
sary equipment was originally described
in 1935 by Dr. Carrel and Charles A.
Lindbergh, and involves the “Lindbergh
apparatus.” This “artificial
heart” pumps nutrient, oxygen-
bearing fluid through the organ’s
blood vessels. Carrel reports: “It
is certain that thyroid glands per-
fused in the Lindbergh pump re-
main alive.” Howlong? Certainly
for weeks. Minor improvements
in technique should make whole
organs timeless, free from age’s
influence, imperishable eternally
—with proper care.

OM tissue to organ to body
entire—so naturally runs the
train of thought. The factor of
time, or age, has been removed
from organ-phenomena. Logical-
ly, thought hurtles on to consid-
eration of annihilating the tem-
poral factor in the walking har-
mony of organs—the laboratory
cat, and then the man in the
street. Thus, Dr. William Marias
Malisoff—like Dr. Carrel, emi-
nent in experimental medicine—
calls for a huge institute where
all investigations upon the secret
of terrestrial immortality are to
be centrally organized. Concern-
ing this proposed center, Carrel
states: “The outcome of such an
enterprise is not predictable. But
we must remember that there is
no example of a scientific search
for truth which has not been rewarded.”
Even the present haphazard enter-
prises, besides strengthening the evi-
dence that aging is an unnecessary ac-
companiment of life, are in the very act
of using death as a means to longer life,
and therefore express more hope for tlie
work of a future death-institute than
does Carrel. Other experiments, pursued
mainly by Russians, have established a
new medical procedure: the use of tis-
sues, including blood, eye-tissue, and
skin, speedily removed from healthy per-
sons who have suffered lethal disaster.
Refrigeration preserves such cadaver-
tissue—alive—for periods up to approxi-
mately two weeks. For more than ten
years, the Moscow Institute has been
transfusing conserved blood into pa-
tients, and so has saved hundreds of lives
otherwise cut short. Hundreds of grafts
from dead to living eyes have restored
vision in some 50 percent of the trials.
Though skin-grafting from dead men to
live is newer, it is also proving successful.
Thus, as already said, death can be—is
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being—used to prolong life, for a time.

Medical scientists, then, are preparing
for the day when whole organs—Ilivers,
kidneys, spleens, perhaps hearts—may
be transplanted successfully. But today:
an organ transplanted from one warm-
blooded body to another almost invari-
ably degenerates, because it undergoes
an ill-understood self-digestion or auto-
lysis. Why? When the cause is found,
and means of removing the cause is

Gas
equal izer

A diagram showing the basic principles of the Lind-
bergh “artificial heart,” an oscillating glass pump
whose function is continuously to supply nutri-
ment and oxygen to an organ in a nearby container

found, then old organs can be traded for
new—new, healthy organs probably
taken from the quickly dying.

For bodies do not “die all over, all at
once.” Certain cells, tissues, or organs
are killed—by accident or by disease
(which may be considered accidental) —
and drag the remaining body-life with
them down into death’s abysm of disor-
ganization. This fact may be taken to
mean that death is due solely to direct
injury of a comparatively small part of
the body and consequent indirect injury
of the other parts.

In addition, this fact reminds us that
the body does not age “all over, all at
once.” Like many a variety of death,
aging may be due entirely to the summa-
tion of the effects of local injury—which
effects glide from tissue to tissue until
the whole system is turned into lethal
chaos. Stiffness of joints is a common
characteristic of aged people, but we all
are familiar with quite old persons who
are capable of athletic feats impossible
for most younger persons. To age is

pressure
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often to bend, but every day we see old
gentlemen who are as straight as ram-
rods. At 97, John D. Rockefeller died of
an aged heart, yet other muscles were
still young. In fact, nowadays most peo-
ple die of degenerate—*“aged”—heart,
blood vessels, or kidneys—while major
portions of the body are still in first-rate
condition. And to be aged is not invari-
ably to be wrinkled. If certain tissues
and even certain whole organs keep their
youth up to the day of death,
though it be death from senility,
why may not all tissues stay
youthful ?

There are new discoveries
which give direct support to the
theory that aging is accidental,
the outcome of repeated local in-
jury. Dr. William MacNider,
dean of the Medical School of
the University of North Carolina,
has long been testing the action
of poisons upon tissues of kidney
and liver. Antedating his work,
bio-students Whipple and Sperry
demonstrated a peculiar action
of chloroform. If a dog is given
no food for a day, and next given
chloroform by inhalation for an
hour and a half, specific areas of
the liver invariably perish.

HIS demonstration Dr. Mac-

Nider uses as the basis for
his experimenting. With a defin-
ite quantity of uranium, he poi-
sons a group of dogs. Some die,
some survive. In the surviving an-
imals, he finds that liver cells
have been killed—but afterward
are replaced by the formation of
an abnormal type of cell: flat,
instead of cube-like.

Dogs with such repaired livers
he starves for 24 hours, and
chloroforms for an hour and a half.
Amazing result! Chloroform has lost its
toxicity. The new cells are resistant and
do not perish. Injury by one type of
poison has stimulated the formation of
abnormal tissue which is resistant to
other types of poison. So, Dr. MacNider
concludes, an organ responds to disaster
by producing new cells, capable of life
upon a different plane. Other experi-
ments upon other organs verify this con-
clusion, and, moreover, indicate that the
abnormal tissue is not as well suited to
the body’s healthy functioning as the old.
That is, life goes on, as exhibited by the
formation of new cells, vet it is life in
novel guise—weird life, and unhealthy,
though the best possible response to ac-
cident.

Now, MacNider continues, “A final
group of experiments are of peculiar in-
terest and importance as they take into
consideration the factor of age. During
the past 16 years of study in which the
liver of the dog has been considered in
certain experimental procedures, 24 ani-
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mals have been used which may be con-
sidered senile both on account of their
age, 8 to 23 years, and on the basis of
certain superficial physical changes com-
mon to the senile state in any of the high-
er animals, including man. Nineteen of
these animals have shown livers with a
changed type of liver cell. The cells were
not of a normal polyhedral contour, but
were similar in configuration to those
cells which had been made to appear as
a repair process in the liver secondary to
a severe injury from uranium. The cause
for the occurrence of this type of cell in
the livers of certain senile animals is en-
tirely unknown.

“The question following this
observation then quite naturally
arose as to whether or not these
atypical liver cells formed in the
liver in association with the sen-
ile state were resistant to chloro-
form. Such animals, when starved
for 24 hours and given chloro-
form by inhalation for one and
one half hours, have shown a
complete resistance against this
chemical body which is certainly
toxic for normal liver.”

It is still more difficult to hold
that senility is natural, unavoid-
able.

A race does not age “all over,
all at once.” There are always
young members of the group,
Homo sapiens. It is true that
there are more extinct than living
plant and animal species—millions more.
Dinosaurs are extinct, but no one has
been able to sustain the theory that their
extinction was caused by racial old age.
Belief in such a phenomenon as racial
senility has no scientific basis.

So, in a remarkable sense, immortality
on earth is already associated with—nay,
clearly an attribute of—human life. For
some 1,000,000 years, the human heredi-
tary material—the human germplasm—
has been transmitted from generation to
generation and has endured unaging. In
truth, for some 1,000,000,000 years, the
life-stuff of which man is part has sur-
vived. And, in this billion years, not a
break has there been in the flow of live
plasm, no least halt in vital activity. Even
now, at least part of the human life-
substance transcends time.

Guesswork has asserted that the
rhythm of reproduction is essential to
lasting racial youth. It is hazarded that
such periodic offspringing induces reju-
venation of the racial plasm. Yet con-
crete evidence is entirely wanting. It may
be that reproduction must naturally pre-
cede rejuvenation—always; or be natu-
rally a first procedure in the mainte-
nance of racial youth. Still, the establish-
ment of such a natural necessity would
not preclude the possibility of the devel-
opment of artificial means for staving off
senility. And senility could still be a
mere artifact of high-plane life. At any

:
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rate, we have this unforgettable informa-

tion: the germplasm, at least a part of

the human life-stuff, already transcends

time—however dark our ignorance of

this notable power.

Certain seekers after bio-secrets think
that we have made a start—though sure-
ly an almost insignificant start—upon
the immense problem of artificial reju-
venation. Not only have cells been made
deathless in laboratory glassware, but
also cells which have ceased to grow in
the tissues of an aging body have been
stimulated to youthful multiplication. In
the test tube, adult tissue immersed in

}
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Seven live specimens of paramecium, a microscopic
water-dwelling organism which is potentially im-
mortal. Often called also the “slipper animalcule”

juice from very young tissue remains for
a time dormant, but after this lag period
surges to fresh growth. Apparently, older
tissue has accumulated within it chemi-
cal growth-inhibitors which a stimulant
derived from young tissue can overcome.
Tests, too, show that extracts from aging
tissue retard the growth of young tissue
maintained in laboratory ware. Further,
Drs. Henry S. Simms and Nettie P. Still-
man, of the College of Physicians and
Surgeons, at Columbia University, have
demonstrated that partial digestion of
adult tissue with the well-known diges-
tive ferment, trypsin of pancreatic juice,
cuts short the lag period. Trypsin, it is
thought, disintegrates the growth-inhibi-
tors, and thus represents a very primitive
means towards artificial rejuvenation.
These investigators have found that
blood’s liquid fraction—plasma—also
has a stimulant capable of shortening
the dormancy of adult tissue, and that it
is not trypsin or a related ferment—but
an unknown substance, termed by them
the “A factor.” In the absence of this
mysterious factor, no growth occurs.

ND in November, 1937, the discovery

of a growth-promoting substance of

the most dreadful potency was reported
by Dr. Leonard Rowntree, director of the
Philadelphia Institute for Medical Re-
search. This substance is obtained by
crushing wheat embryos and mixing the

[\
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crushed material with ether, whereupon
the potent stimulant goes into solution
in the ether. Such extract, fed to albino
rats, releases growth-inhibition of cells
invariably of the abdominal cavity, and
causes them to multiply wildly—so wild-
ly that tumors, always fatal, take rise.
Dr. Rowntree adds: “These tumors are
transplantable in practically 100 percent
of the cases. The implants retain the
characteristics of the primary tumor
through as many as 20 hosts. . . . Some
progress has been made concerning the
nature of the tumor-producing substance.
. . . The new tumor-producing substance
is apparently more active than
any other known cancer-causing
agent, in that it produces tumors
more quickly. Because this is the
first time that feeding a plant
product has resulted in tumor
formation, we are attempting to
explore thoroughly the possibili-
ties of the relation of vegetable
embryos to tumor production.”
Other cancer-causing—growth-
promoting—compounds have for
years been studied. Most of these
are coal-tar derivatives. As yet,
however, no inkling has been
gained regarding the mode of
action of any cancer-inducing
chemical. Nevertheless, work
with such molecules confirms the
thought that growth—youthful
multiplication—may be, proba-
bly always is, chemically regu-
lated. And however uncontrolled, how-
ever fatal, is proliferation thus stimu-
lated, none can deny that a return to one
significant feature of youth—rapid
growth—is today a definite laboratory
triumph. Future tinkering with the phys-
ical chemistry of the growing cell ought
to bring other triumphs. Some aver that
the secrets of cancer and of youth are
one.

Beyond achievements in artificial re-
juvenation and in turning tissues immor-
tal in laboratory glassware, there are
demonstrations wherein undismembered
animals are made less dependent upon
time. Here is one more hint that aging is
accidental, not grimly, irredeemably
yoked to time in flight. The span of life
can be lengthened—longevity can be
modified by environmental changes:
changes in degree of activity permitted
and in nutrition.

Using more than a score of thousands
of mice, and several consecutive genera-
tions, Carrel has exhibited the different
effects of a sheltered life and a free life.
Sheltered mice are forced to lead an ex-
istence of quiet, inactivity, and regular-
ity. Free mice are free to scamper, fight.
burrow, and multiply at will—as a com-
munity. To mice, a protected life means
an increase in longevity of approximate-
ly 34 percent.

Following in the footsteps of many
other workers, Carrel shows that diet,
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too, makes a difference. On lean fare,
life is prolonged approximately 17 per-
cent. Other diets—in which the propor-
tions and types of food are varied—seem
to increase (or decrease) the life span
by as much as a third. He therefore can
state: “Longevity, though being a heredi-
tary tendency, can be artificially modi-
fied in large measure. Therefore we are
not forbidden to hope that a wise han-
dling of environmental agencies may lead
to the prolongation of our existence.”

As regards nutrition, the latest find-
ings of Dr. Henry C. Sherman, of Colum-
bia University, are yet more noteworthy
—since far more exhaustive researches
pursued through decades have turned
them up, and since they point to definite
molecules definitely reacting upon the
aging process. In December, 1937, he
and his collaborator, Dr. Lillian N. Ellis,
fascinated a New York City symposium
on vitamins:

OR the past five years, Columbia Uni-

versity, with the co-operation of the
Carnegie Corporation of New York and
the Carnegie Institute of Washington,
has studied the question of optimal as
distinguished from merely adequate in-
takes of several nutrients—including the
substance which until recently we called
vitamin G and now known as riboflavin,
an important factor in good tissue con-
dition and vitality in the body. ... When
these tentative findings of experiments
still in progress with riboflavin are in-
terpreted in connection with those of
work upon calcium and other factors in
the hands of Drs. H. L. Campbell,
R. T. Conner, and C. S. Lanford of our
laboratory, and the work with vitamin A
by Dr. E. L. Batchelder, formerly of the
same Columbia research group, it ap-
pears that food-chemistry conditions the
life process to a more significant degree
and in a more far-reaching way than has
hitherto been supposed.

“Thus it is found that differences in
the relative proportions in which we
choose and use our everyday staple foods
may make sufficient differences in the
body’s internal environment to influence
measurably one’s well-being, especially
when such differences are continued
throughout a lifetime.

“Experiments just completed in this
laboratory indicate that calcium, vitamin
A, and riboflavin or vitamin G are all
concerned in the increased length of life
which results from better adjustment of
the relative proportions of food in an al-
ready adequate diet. The separate influ-
ence of riboflavin is now being studied
upon the entire life cycle.”

So Sherman and his colleagues upset
the venerable hypothesis that chemistry
of rat—upon which they experiment
chiefly—or chemistry of man is fixed,
with longevity fixed. Through genera-
tions of newer feeding methods, rat or
man can be urged to greater longevity.
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The newer feeding has forced rat gener-
ation after rat generation to steadily
lengthening life-spans. And the chemis-
try of rat is very like that of man: the
precise reason why the rat is studied in-
tensively. Meanwhile, milk—ever rec-
ommended as a good food—Dbegins to
show up as a still better dietary item: it
contains calcium, vitamin A, vitamin G.

Both Sherman and Carrel realize that

Prof. Arthur M. Banta, Brown Uni-
versity biologist, who doubled the
life span of tiny marine animals
(Daphnia) by feeding them little in

youth, generously after maturity
heredity is a basic factor in longevity—
or at least apparently so. That is, man
characteristically lives less than 100
years. Yet both bio-scientists show that
inherited tendency toward senile death
at a given age is no more than a ten-
dency, subject to modification—especial-
ly if successive generations are tampered
with. And what, at most, is heredity? It
is a definite physico-chemical mecha-
nism—machinery that the laboratory can
already adjust, repair, accelerate (neg-
atively and positively) and turn to new
ends. Of course we know excessively lit-
tle of such techniques. The point is that
the laboratory has made a beginning. In-
deed, novel artificial plant and animal
types even thus early prove that evolu-
tion can be man-handled. Evolution is
day by day altering heredity.

Is there not, in fact, evidence that to
age is to meet with accident? Has not old
age entered the laboratory to manifest
itself more and more clearly as a phe-
nomenon which intelligence—by science
—can learn to forestall? A few specula-
tive scientists hint as much. It may turn
out that death by old age, today a cer-
tainty for those who live long enough,
can tomorrow be made uncertain. There
is no scientific reason why the imagina-
tion should flinch at the thought of re-
ducing the odds favoring fatal outcome
of life activity. During the past century,
a score of years has been added to the
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average duration of civilized human ex-
istence, while experimental animals have
even had their apparently fixed heredity,
with apparently fixed life-span, chifted
into new patterns. It is not altogether
wild to guess that, already in 1938, the
newer knowledge of vitamins and their
consequent more efficient use will later
be recognized to have stretched human
longevity. Besides, where is the scien-
tific evidence that aging is actually neces-
sary?

In honesty, however, it must be ad-
mitted that, though we talk of and ex-
periment with phenomena of senility, we
do not know that of which we speak or
that with which we deal. After all, what
is senility? The truth is that nobody
knows. We are reasonably sure that cer-
tain phenomena—wrinkles, physical and
mental deterioration—usually become
evident after an uncertain number of
years. We are reasonably sure that the
longevity of animals, perhaps including
man, has been increased artificially. But
now we are starting to think of aging as
possibly accidental. Nevertheless, there
is no scientific definition of old age—no
unscientific definition without so many
qualifications as to be meaningless.

ARREL suggests that, since the

wounds of old men (often) heal
slowly: “The measure of the physiologi-
cal age of the body, as distinguished
from its chronological age, is its regen-
erative activity (as in the healing of a
wound).”

Next he considers the relation of
growth of tissue to type of medium in
which tissue is cultured in the labora-
tory: “Age can also be detected by cer-
tain changes that take place in blood
plasma. We found that, under certain
conditions, plasma has a restraining ef-
fect on the growth of cell colonies. This
effect increases with age.”

Other scientists do not entirely agree.
There are many exceptions to Carrel’s
proposed rule of aging. Many a man,
surely to be called old both in years and
in appearance, can boast of quick-heal-
ing wounds. And the body does not “age
all over, all at once”—which fact is to
be admitted, whatever definition of aging
is chosen. Perhaps not even individual,
microscopic cells age “all over, all at
once.” No, the essence of senility is com-
pletely obscure. The years eventually,
relentlessly, transport us to death—a pe-
culiar sort of death, only to be told of in
vague, popular, rule-of-thumb terms:
death by old age.

And what is death? This, too, we do
not know. We cannot define dying, be-
cause it is the negative of living, an un-
known. Dusty ages ago, men became
aware that life and death are a single
mystery. Behind the veils secreting the
shape of life is death too, including death
by old age. Will man, in ages to come,
pierce these veils? Who knows?



OUR POINT OF VIEW

Peace

HAT a sorry sight this earth has

been during the year now rapidly
drawing to a close. Individually and col-
lectively the peoples of the world have
behaved very badly indeed. Spain is still
involved in a blood-letting orgy which
provides the stage for war rehearsal by
outside nations and a training ground
for their soldiers. In China there is con-
stant enlargement of the “incident” in
which Japan has killed hundreds of
thousands of Chinese and destroyed the
homes of millions. The year in Europe
has seen the rape of nations by what has
been called the new “stand and deliver”
diplomacy, the scornful destruction of
many treaties, and the humiliation of
nations proud and powerful. Yetthere is
peace between all nations—peace at
what a price! And how enduring!

From a distance, we can look upon the
scenes of man’s infamy with a certain
degree of equanimity. To many of us
there was evident in the European crisis
not only a great deal of machiavellian
bluff and a quite general horror of war
based on tragic experience, but also a
superabundance of fear on all sides.
Each nation feared the might of its pros-
pective antagonists; and each side, hav-
ing enormous benefits to gain by a war
victory, was more afraid of defeat than
of war itself. So it seemed to some peo-
ple. All the nations had armed well but
each was deficient in some important de-
tail. Hence the bluffers were successful
despite their own national deficiencies
that might have led to disaster even in
a short war. The world may, therefore,
rest easy as Christmas approaches, for
the general European war has been post-
poned—for how many months no one
dares predict.

Hearing the United States called “the
most powerful nation in the world”—as
praise was given us for the President’s
notes pleading for negotiations instead
of war—should serve to cause deep re-
flection in this country. We want no fur-
ther material participation in Europe’s
quarrels, we covet no part of another
nation, and we will not fight when hon-
orable diplomacy can settle any differ-
ences we may have with another. Yet as
“the most powerful nation” it behooves
us to keep others afraid of us. By build-
ing our military forces both in size and
efficiency, we may yet become a power-
ful influence toward that permanent
world peace all have sought for so long.
By a strange perversion of human na-
ture, that influence on other peoples
would not be due so much to fear of our
military prowess as to a desire to follow

a mighty leader in the cause of peace
and justice. If this may sound egotistical,
think back to post-war days when our
world’s mightiest fleet so roused the na-
tions that the naval disarmament treaties
came into being. A similar situation and
an equally praiseworthy result can be
predicted if we work toward consumma-
tion of that ideal. —F. D. M.

Steam Again?

ROM New England come reports

that experimental work is well under
way with efficient steam power plants for
automobiles. Preliminary investigations
show a sincerity of purpose and an aver-
sion to premature publicity that augur
well for the future of the endeavors.

Most of our readers are undoubtedly
familiar, at least in a general way, with
the early steam automobiles. That these
cars had faults cannot be denied and,
with the major part of automotive en-
gineering efforts directed toward the de-
velopment of the gasoline engine, they
dropped by the wayside mourned not a
little by those who had driven them and
were familiar with their many fine points.
On the credit side of the old steam car
ledger must be placed smoothness of
operation, acceleration, power, and ex-
treme simplicity of control. On the debit
side were matters of insurance and local
ordinances directed at steam power
plants, the aversion of the timid to “sit
over a steam boiler,” the loss of steam
pressure at critical moments, and so on.

Technical knowledge has come a long
way since steam automobiles were in
general use. We have new alloys, new
materials; research in fields other than
automotive has added greatly to available
data on fuel combustion and boiler de-
sign. The home-heating oil-burner, for
example, has reached a high point of per-
fection, and may have lessons to teach
the designer of steam automobiles. What
possibilities lie in a motor car that ef-
ficiently burns low-cost fuel oil to oper-
ate a flash boiler of refined design!

It takes an unlimited supply of op-
timism, courage, and technical knowl-
edge to enter the automobile field with
a “new” type of car and to compete with
the sleek, smooth-running, powerful gas-
oline cars of the present day. But the
possibilities of success are great if en-
gineers are permitted to follow unham-
pered the logical paths toward technical
perfection. In the field of steam lie pos-
sibilities of the simplicity of control that
gasoline-car engineers are striving to-
ward, but from which they are seemingly
barred by the uncompromising relation-
ship between torque and revolutions-per-

minute of the internal combustion en-
gine. The steam car needs no clutch, no
gearshift. A throttle and a brake system,
plus steering control, is all that the op-
erator needs when on the road.

There is no doubt that a modern steam
car can be built to overcome many if not
all of the undesirable features and faults
of the earlier vehicles of this type. Both
the public and the automobile industry
will profit if a successful steam car is in-
troduced in this country. The intelligent
competition which it will offer to the gas-
oline-driven motor car will react to the
benefit of all—to the steady improve-
ment of our present-day well-nigh per-
fect passenger vehicle—A4. P. P.

Let’s Keep Cool

HO among Europeans first discov-
ered America? As has been pointed
out by The New York Times, it detracts
none from the credit due Columbus that
Leif Ericson of Iceland arrived 492
years in advance of the Italian, since the
Scandinavian found our continent by ac-
cident while Columbus knew exactly
what he wanted, sought it and found it.
But now anthropologists and historians
are offered evidence that other Scandi-
navians followed Ericson in the same
century. An iron sword, an ax, and a
shield handle stated to have been found
50 miles north of Lake Superior by a
prospector and purchased by the Royal
Ontario Museum are regarded as 1lth
Century workmanship. J. W. Curran, ed-
itor of the Sault Daily Star, Sault Ste.
Marie, Ontario, has sent to scientific so-
cieties and periodicals a series of articles
seeking to show that Scandinavians en-
tered Canada by way of Hudson’s Bay,
and a bitter debate is likely to follow.
This happened in the case of the Ken-
sington Stone from Minnesota bearing
evidence (if genuine) that a party of
Scandinavians traversed that area in
1362. In that super-heated dispute scien-
tific objectivity was sacrificed—almost
lost sight of. Passions thus strongly
aroused practically preclude a judicial
weighing of evidence; people take sides
instead and stubbornness supervenes.

It is therefore to be hoped that, as the
more recent finds having similar purport
are weighed, this kind of heat with too
little light will be omitted. It would have
been remarkable if the Icelandic colon-
ists in Greenland, in the course of several
centuries, did not enter Hudson’s Bay
and points south, not once or twice but
repeatedly, and fresh finds are likely to
turn up in future years. Our passions will
not help us learn the truth; they obscure
it—A4. G. L.
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Figure 1: The earth beneath New York pulsates constantly, due to pounding of the surf, blasts, occasional distant quakes, and
traffic. The traffic factor is contrasted in these two records, the one at left for Saturday night, that at right, Sunday morning

THE

IGURE 1 looks like a cardiogram.

It is a cardiogram—a cardiogram of

the earth’s pulse at New York. It is
the daily record of the vibrations of the
ground under New York City and may be
taken as a typical cardiogram of the
ground under any large city. Some of the
vibrations are caused by traffic, some by
blasts, some by earthquakes and some by
what we might call the natural heart-
beat of the earth. However, if there were
no traffic in New York and no inhabi-
tants within miles of it, the ground
would still have a certain throbbing—
a continuous pulsation much like the
heart-beat in the human body. The full
cause is not known but the generally ac-
cepted cause is the action of the surf on
the coast. The surf transmits to the
ground a rhythmic vibration which is felt
over the entire continent. The normal
pulse of the ground under New York due
to this surf action is about 33; that is to
say, these natural throbs or microseisms
occur at the rate of about 33 to the min-
ute. Longfellow might well have been de-
scribing microseisms when he wrote

“My soul is full of longing
For the secret of the sea
And the heart of the great ocean
Sends a thrilling pulse through me.”

HEN the milk train is rushed into

New York in the early morning, the
New York pulse quickens in expectation
and rushes to the alarming figure of
about 200. The ground within an area of
several square miles of the train pulses
at the rate of 200 vibrations a minute. A
distant quake in India nearly trebles the
earth’s pulse here in New York. A
sudden cough or blast, such as might be
caused by a few hundred pounds of dy-
namite being discharged in the earth’s
rocky gorge, would increase her pulse to
about 60.
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ARTH’S PULSE

How the Scientist Goes About the Interpretation

of the Wavy Lines—Signatures of Earthquakes—

Recorded on the Moving Drum of the Seismograph

By REV.

JOSEPH LYNCH, S.J.

Director of the Seismic Observatory, Fordham University, New York, N. Y.

In a previous number of Scientific
American (August 1936, pages 88-90) a
description was given of the cardiograph
which writes these cardiograms of the
earth’s pulse, the most sensitive seismo-
graph yet developed—the Benioff seis-
mometer devised by Professor Hugo
Benioff of the California Institute of
Technology. Briefly, the seismometer
consists of a heavy horseshoe permanent
magnet (Figure 2) with two soft iron
pole pieces attached. Coils are wound
around the pole pieces. The weight of the
whole is about three quarters of a ton.
This heavy mass constitutes the pendu-
lum and is suspended from a spiral
spring so that the pendulum oscillates
vertically. The magnet supplies magnetic
lines of force to the pole pieces. Under

Figure 2: The working principle of
the sensitive Benioff seismometer

these pole pieces and attached to the
ground is a soft iron bar through which
the magnetic circuit is completed. An air
gap of one millimeter separates bar and
pole pieces. A vertical thrust in the
ground caused by a quake changes this
gap and consequently changes the mag-
netic flux through the coils. This starts
a current through the coils, which are
connected to a galvanometer. The mir-
ror of the galvanometer, by reflecting a
light beam to photographic paper on a
recording drum, finally records the
earth’s thrust.

N the present article, we propose to

show some of the unusual and inter-
esting disturbances recorded at Ford-
ham University by this supersensitive
seismograph. Paradoxical as it may
seem, the chief victims of this Benioff
“earthquake trap” are local disturbances
and the beginnings of very distant ones.
Local quakes and the beginnings of deep-
seated distant ones are alike, in that they
are of short period. Hence the very short
period (one half second) and high mag-
nification (100,000) at short period (the
magnification of any seismograph de-
pends on the period of the earthquake
wave it is recording) make the Benioff
vertical seismograph especially suitable
for detecting these two types of earth
disturbance.

In the cardiogram in Figure 3 we have
recorded side by side a New York Cen-
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tral milk train and a distant earthquake
which shook the Hindu Kush Mountains
in India and, incidentally, stopped a
cricket match which was in progress in
Lahore. This double record is almost as
incongruous as having the swell of the
Pacific and the ripples of a swan on Cen-
tral Park Lake felt equally by a person
atop the Empire State Building. But,
apart from this incongruity, this partic-

Figure 3: Above 1 is the record of an earth-
quake in Asia, pulse 60. Near 2 is that of a
train, pulse 200. 3, 3, etc., microseisms, pulse 33

ular quake has a special interest for us.
It gives an example of a phenomenon in
seismology, the nearest analogy to which
would be that of double refraction in op-
tics. If we examine the print of this page
through a piece of Iceland spar we see a
double image of the print. This double
image is due to the fact that the Iceland
spar doubly refracts the light and each
refraction gives us a separate image, as
Figure 4 shows. Something similar to
this double refraction occurs in seismol-
ogy. Under certain circumstances, when
a wave strikes the core of the earth, it is
split up into two waves, as the Iceland
spar splits up the light wave. One of
these waves is refracted into the core
while the other is diffracted ’round it. In
Figure 5 two of these transverse earth-
quake waves have been plotted by the
author for the Hindu Kush quake just
mentioned. The curves were plotted with
the aid of records of this quake bor-
rowed from observatories all over the
world. The waves were identified on each
record and the time of arrival measured.
The curves were then drawn by plotting
distance of observatory from quake
against time of arrival of phases at ob-
servatory. It is only in comparatively re-
cent years that the double effect has been
known in the case of transverse waves.
Up till then the refracted wave (which
is the stronger of the two) was misin-
terpreted as the ordinary wave, the travel
time of which is quite different. This led
to errors in the distances of quakes for
stations where the double phenomena ex-
isted. Since seismology as an exact sci-
ence is little more than twice the age of
the now famous race horse Man o’ War,
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Figure 4: How Iceland spar acts on
a ray of light—double refraction

we must not be surprised that
the various phenomena of
earthquake waves are only
gradually being discovered.

A recent disturbance of in-
terest, recorded by the seis-
mograph, was the explosion
in the Horton Brewery in New
York City, six miles away
from the seismographic sta-
tion at Fordham University.
The explosion seems to have
been definitely established as
a dust explosion—a spark ig-
niting some pitch dust near
the pitch fuel hopper. The
center of the explosion was in
a room about two stories
above ground level. As shown
in the picture (Figure 6), the
whole side wall of the building was
blown out. The effect of the explosion on
the ground underneath was that of a
sharp but tremendous blow which sent
ripples or earthquake waves traveling
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Figure 5: The ordinary and the re-
fracted wave, plotted. See the text

through the earth. There were two such
ripples and they reached Fordham just
one second apart, though they started
out from the brewery together. The first
ripple was a compressional or
sound wave in which the earth
particles were pushed ahead
or compressed longitudinally,
as are the air particles in an
organ pipe. The second ripple
was a transverse wave in
which the earth particles were
shaken from side to side, or
up and down at right angles
to the path of the wave—like
the flapping of a bird’s wings
as it flies forward. If one
should strike a bar of steel or
any solid a blow at one end,
two such waves—a compres-
sional and a transverse—
would travel along the bar

Figure 6: The source of the waves recorded in
Figure 7 was a dust explosion in this building
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and the compressional will always travel
faster than the transverse. These two
waves are due respectively to the elastic-
ity of volume and the elasticity of shape
of the steel or solid. Their velocity de-
pends only on the material of the bar—
not on the force of the blow but, as al-
ready mentioned, no matter what the
material, the compressional wave travels
faster than the transverse. It took the
compressional wave about two seconds
to travel the six miles from the brewery
to our observatory. It took the transverse
wave about three seconds. In the record
reproduced (Figure 7), the beginnings
of the compressional and transverse
waves are marked and will be found to
be about one second apart. Allowing for
the clock correction, the actual times of
arrival of the two waves at Fordham
were 01.24.06 and 01.24.07, Eastern
Standard Time.

HE next disturbance in order of in-
terest was something very much far-
ther away—the violent Banda Sea earth-
quake of February 1st, 1938. This earth-
quake was so violent that the waves or
ripples it gave rise to apparently trav-
eled back and forth through the earth
several times. The Benioff instrument at
Fordham recorded one such wave which
started at the Banda Sea just north of
Australia (Figure 8), traveled through
the earth to a point almost opposite (166
degrees away to be precise), was reflect-
ed from the inside of the earth’s crust at
this point much as a light wave would be
reflected from the surface of a concave
mirror, back through the earth to a point
not far from the Banda Sea (166 degrees
away) and again reflected at the inside
of the crust back to Fordham where it
was recorded by the Benioff seismo-
graph. On the record (Figure 9), P’ in-
dicates the arrival of the compressional
wave which traveled directly by the
shortest path through the earth from the
Banda Sea to Fordham. P'P'P’ indicates
the compressional wave which arrived
some 45 minutes later, after having trav-
eled three times through the earth as just
mentioned.
But how do we know that the wave

— o
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ACTUAL BEGINNING
OF COMPRESSIONAL

Figure 7: A detailed study of a record that
was made at Fordham, six miles from the source

recorded followed such a path? We do
not know with absolute certainty, but if
a house has been burgled and finger
prints have been found on the window
ledge, the man whose fingers match the
prints may reasonably be suspected of
the burglary. The finger print left by this
particular wave is the time it took to
reach the observatory. When a boy ar-
rives home from school an hour or so late
one suspects he did not come straight
home. So, when a compressional wave
from the Banda Sea arrives here 45 min-
utes late, we suspect it did not come here
directly. We know it was a compressional
wave, from its period and certain other
characteristics. We know the velocity of
the compressional wave through the
earth with fair accuracy from repeated
observations. Hence the problem is:
given the velocity of the compressional
wave and given that it takes 65 minutes
to travel from source to observatory,
what path did it follow? The direct com-
pressional wave, that is, the compres-
sional wave taking the shortest possible
path from quake to observatory (140 de-
grees), took slightly less than 20 min-
utes. How are we to account for the extra
45 minutes taken up by the second wave?
The most likely, though not the only ex-
planation would be that the wave, as in
the diagram, struck a point on the inside
of the earth’s surface 166 degrees away

Figure 9: How an earthquake that occurred in the Nether-
lands East Indies recorded itself twice in New York City

ACTUAL BEGINNING
OF TRANSMERSE

SCIENTIFIC AMERICAN

from the quake. Here it was
reflected to a second point 166
degrees farther away and was
again reflected from here to
Fordham.

“But how did you hit on
166 degrees?” someone asks.
Fordham is 140 degrees away
from the Banda Sea. If we
add one complete circumfer-
ence, 360 degrees, we get 500
degrees, and if we divide this
by three we get 166 degrees,
approximately, so that a dou-
bly reflected wave going the
long way ‘round and reflected
at intervals of 166 degrees
would strike the earth at
Fordham, and this path would afford the
errant wave more travel time than would
any other path with two reflections. In-
troducing a third reflection would delay
the wave altogether too long, whereas a
single reflection would be far too short.

QUAKE

!

FORDHAM
Figure 8: Some of the more violent
earthquakes bounce back and forth

The time taken for such a doubly re-
flected wave would be 63 minutes, still a
trifle shorter than our wave actually took
—but the difference may readily be put
down to our uncertainty of the absolute
value of the velocity of the compressional
wave over the path traveled. In the rec-
ord shown in Figure 9, the wave dis-
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cussed is seen to be quite distinct from
the regular surface waves (the long sin-
uous waves) which travel around the out-
side surface of the earth, like waves on
the surface of the ocean. They travel at a
speed of about two miles an hour, less
than half as fast as the body wave. Such
triply reflected body waves have been ob-
served and identified before, but never at
such great distance. Hence the element of
uncertainty in positively identifying the
wave, but the evidence at hand seems to
point to its being such a triply reflected
wave.

Usually one associates earthquakes
with the equator and the Pacific Basin,
but our next and last record of interest
takes us down near the South Pole. It is
the record of a quake which occurred a
little south of where Shackleton had to
abandon his doomed ship, Endurance.
On Saturday, August 8, 1914, Sir Ernest
Shackleton sailed from Plymouth in the
Endurance, hoping to be the first to take
an expedition right across the Antarctic
continent. On October 27, 1915, his ship,
after having been locked in the ice for
281 days and drifting helplessly with it
some 507 miles, was a victim of the ice
pressure and had to be abandoned. She
was crushed, literally, to splinters. Some
miles south and east of where she was
crushed in the Weddell Sea, on January
24, 1938, a very severe earthquake oc-
curred, a record of which is shown in
Figure 10. The unusual feature of the
quake is its icy location—the only one
ever recorded in this part of the Antarc-
tic. It apparently occurred in the bed of
the Sea.

No story, not even an earthquake story,
is complete without a moral. As the duch-
ess said to Alice in Wonderland, “Tut,
tut, child, everything’s got a moral if
only you can find it,” so we’ll close with
the lines on the observatory clock:

“Do not squander time.
For of all sad words
of tongue or pen
The saddest are these:

‘It might have been.””
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Figure 10: A study of the record of an earthquake that
occurred near Antarctica, far southeast of South America



INDIAN PETROGLYPHS

Idle Seribblings?

ARVED and painted on the smooth
faces of cliffs and boulders over
most of the United States, but par-

ticularly in the Great Basin and the
Southwest, are crude geometric designs
and pictures of animals which are un-
questionably of Indian origin and of con-
siderable antiquity.

The Bureau of American Ethnology of
the Smithsonian Institution states that it
receives many inquiries concerning the
meaning of these, but seldom is able to
give any valid answer. Many theories are
advanced to explain particular “petro-
glyphs.” Many, totally unfamiliar with
Indian ways of life, believe that they are
cryptograms containing directions for
finding buried treasure. These often are
badly disappointed when told that the
North American aboriginals attached no
value whatsoever to “treasure.”

Some believe that these petroglyphs
constitute a lost written language in
which the lore of the ancients was re-
corded, and that eventually somebody
may find a key to this language. This is
just as far-fetched as the first explana-
tion. No North American tribe came any
nearer to writing than the drawing of
crude, realistic pictures of specific events
—a practice which reached its highest
development among the Plains Indians.

TILL others believe that they can see

in the pictures the forms of European
letters, and attribute them either to pre-
Columbian white men, such as the North-
men, or to ancient invaders from the “lost
Atlantis.” Such assumptions are purely
gratuitous. Actually the subject of In-
dian “rock writing” has not been suffi-
ciently studied and only a few generali-
zations can be made about it. One of the
chief studies has been made by Dr.
Julian H. Steward, of the Smithsonian
staff. A good many of the petroglyphs, he
believes, represent just idle scribbling;
others are representations of religious
objects; still others may have been in-
tended to describe events, and some may
have been drawn to give directions.

In favor of the “idle scribbling” ex-
planation, Dr. Steward says, is the fact
that since the coming of the white man
Indians have made hundreds of petro-
glyphs of men, horses, railroad trains,
houses, boats, and other objects of civili-
zation. He says: “In view of the great
trouble which white men frequently take
to deface rocks and trees with names and

initials, especially where other persons
have done so before them, it would be
foolish to suppose that the motives of the
prehistoric Indians were not sometimes
equally trivial. It is a safe guess that a
large number of petroglyphs were pro-
duced by persons amusing themselves
during dull hours.

“Many pre-Columbian petroglyphs,
however, must have been made for some
definite and important reason, else the
designs in each area would not conform

Petroglyphs—Susquehanna River

in such large degree to a prevailing style
and would not have been worth the im-
mense labor often required to make them.
The testimony of modern Indians con-
cerning petroglyphs is extraordinarily
disappointing. They know of them as
landmarks and sometimes believe them
to have had a supernatural origin. But
even where there is good evidence that
the glyphs were made by the tribes now
inhabiting the area, the practice seems
generally to have been abandoned at the
advent of the white men and most knowl-
edge of them promptly lost. The explana-
tion of this is undoubtedly that they were
generally of interest only to the persons
who made them and the knowledge died
with these persons.”

Many were made for religious pur-
poses, Dr. Steward holds. The primitive
Indians believed in many supernatural
forces whose favor must be won. A god
may be more successfully supplicated if
his likeness is present. People the world
over made wooden and clay images of
their gods. Many of the rock pictures
presumably were of this nature.

Some of the rock figures are undoubt-

edly very old. Now and then it is claimed
that some one of them represents a now
extinct species of bird or animal. Some-
times it is even declared that pictures of
dinosaurs are found—an utter impos-
sibility because the last of the monsters
disappeared almost 100,000,000 years be-
fore the first men appeared on earth.
That some of them might be intended to
represent the mammoth, or an extinct va-
riety of bison or camel, is by no means
impossible, although quite improbable.
Thus far none of these claims has been
satisfactorily substantiated.

It is easy enough with a little imagina-
tion to detect forms of European letters
in petroglyphs. It would be remarkable if
there were not such coincidences. Iso-
lated ones, of course, have no significance
and nothing else of this sort has been
found. Some of the rock paintings are
clearly fraudulent, designed to draw the
attention of the public to some particular
place. On the whole, however, Dr. Stew-
ard urges persons running across such
rock drawings to photograph them. What
is without meaning now may fit into a
comprehensive pattern later.

Petroglyphs—Maryland. (They are widespread)

Petroglyphs—Arizona, 50 miles from Tucson



HE astrophysicist has usually to
deal with very hot matter—for the

very good reason that only incandes-
cent bodies are visible at even the small-
est stellar distances. There are some
interesting exceptions—the huge dust-
clouds which form the dark nebulae, the
masses of rarefied gas which shine in
other nebulae, and the far more tenuous
distribution of isolated atoms which pro-
duces interstellar spectral lines.

Within our solar system, however, and
apart from the Sun itself we have to do
only with cold—or at least, cool matter,
and our methods of investigation are
different.

The spectroscope, though still an in-
valuable aid, tells us less in proportion,
not because of any inherent limitations
of its own but on account of our own
situation. Could we observe the whole
range of the spectrum we would find
that every constituent gas in even a cold
atmosphere would reveal itself by char-
acteristic absorption lines. But we have
to look up through a great ocean of
gases above us, and these absorb so pow-
erfully that the whole ultra-violet region,
except for a small part close to the visi-
ble, is utterly cut off. There is heavy ab-
sorption, too, in the infra-red, and it’s
only in the range which our eyes can see,
and a little beyond it, that the earth’s at-
mosphere can really be called clear.

HE characteristic absorptions of

many abundant gases—hydrogen, ni-
trogen, helium, and neon, for example—
lie entirely in the inaccessible ultra-
violet. Other important molecules—oxy-
gen, water-vapor, carbon dioxide, am-
monia, methane—show up in the acces-
sible spectral region. But, in all cases,
the absorption of the observable bands
is very weak—roughly from a thousandth
to less than a millionth part as great as
for the characteristic lines of atoms in
the Sun, so that only abundant constitu-
ents can be detected. Nevertheless the
presence of carbon dioxide in the atmos-

INSIDE THE

There is Evidence that Matter Within Some of the
Greater Planets Exists in Forms and Conditions
that Would Seem Bizarre to Dwellers on Our Earth

phere of Venus, and of methane and
ammonia in the major planets, has been
conclusively established. But this knowl-
edge deals only with the outermost en-
velopes of the planets. What can we say
regarding the main masses?

Here we must combine old astronom-
ical data with new information from the
physical laboratories. It has been known
for more than a century that the mean
density of the Earth is about twice as
great as that of the surface rocks, and
that Venus, Mars, Mercury and the
Moon, though somewhat less dense, were
all denser than common rock—while
Jupiter was but little denser and Saturn
on the average less dense than water.
Later observations showed that Uranus
and Neptune, in this respect, closely re-
sembled Jupiter.

This did not exhaust the information
which could be obtained by “classical”
—that is, gravitational—methods. A ro-
tating planet is bulged at the equator by
the centrifugal force. For bodies of the
same density and rate of rotation, the
ellipticity would be the same, provided
they were homogeneous; but if the cen-
tral core is denser than the surface, the
ellipticity will be smaller. In this way it
can be shown that Mars is nearly of the
same density throughout and the Earth
considerably denser at the center, while
for Jupiter and Saturn the central con-
densation is very great.

This evidence, combined with more
recent seismological data, has led to a

Photographs courtesy Westinglhouse Electric snd Manufacturing Co.

The three segments of the horseshoe bearing at the north (upper) end of the
yoke which will carry the tube of the 200-inch telescope. When bolted together
these segments will take the form of a horseshoe weighing 317,000 pounds
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satisfactory picture of the Earth as a
solid mass of rock, of types somewhat
denser than the surface slag of granite,
with a core of iron, probably still molten.
Venus is presumably very similar, while
the iron core must be much smaller in
Mars, and absent in the Moon, and prob-
ably in Mercury.

HE greater planets may well have

cores of rock and iron, but most of
their bulk must be composed of matter
of much lower specific gravity. Nearly
40 years ago Moulton suggested that
they contained great quantities of hydro-
gen, as does the Sun, while the smaller
planets had lost most of their hydrogen
by diffusion into space.

The more recent discovery of hydro-
gen compounds in the atmospheres of
the major planets fully confirms this
view. It now seems quite clear that, if a
mass of this order of magnitude and of
composition similar to the Sun were per-
mitted to cool from incandescence, the
refractory constituents would settle out
to form a dense core of metal and silicate
rock. The outer gaseous portions con-
taining oxygen, nitrogen, carbon, and so
on, with an excess of hydrogen, would
not condense till much later. The first
compound to settle out would be water,
forming an enormous ocean, which later
would freeze into a thick layer of ice.
Above this would be an atmosphere of
hydrogen and perhaps helium and neon,
containing such hydrogen compounds as
ammonia and methane. At still lower
temperatures the ammonia would freeze
out. Uranus and Neptune appear to be
in this stage, and Jupiter and Saturn in
the preceding one. The finale, with only
a transparent hydrogen atmosphere left,
is not found in our system.

This would be a quite satisfactory rep-
resentation if the cooling mass had been
under low pressure: but it must not be
forgotten that the force of gravity at the
planetary surfaces is considerable, and
the outer layers thousands of miles thick.
A simple calculation shows that, even a
few hundred miles below the surface,
the pressure must already be so great as
to reduce ordinary gases to about the
density they have when liquefied, while,
throughout most of the interior, the
pressure far exceeds any which can be
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studied in the experimental laboratory.

From the known data regarding the
size, mass, and central condensation (or
moment of inertia) of a planet, it is
possible to work out a “model” com-
pound of three layers of material of
given density. This was first done by
Jeffreys, assuming a core of rock, an in-
termediate layer of ice, and an outer at-
mosphere of compressed hydrogen. Wildt
—one of our best authorities on planet-
ary matters—has recently published a
detailed discussion from which much of
what here follows is taken. Repeating
his calculations, with allowance for the
increase in density by compression so
that the rock is six times as dense as
water, the ice 1% times as dense, and
the compressed gas 4 as dense, he finds
for Jupiter a dense core of diameter 43
percent that of the planet—37,000 miles
—surrounded by a layer of ice about
13,000 miles thick, and then 12,000 miles
of gas. For Saturn this core is 18,000
miles in diameter and the outer layers
15,000 and 12,000 miles thick.

HIS is too generalized a model to be
exact, but it suffices to show that the
internal pressures must be very high. At
the bottom of the outer layer this comes
out 940,000 atmospheres for Jupiter and
660,000 for Saturn: at the outer surface
of the core 12,000,000 and 3,800,000 at-
mospheres, respectively, and at the cen-
ter 59,000,000 and 16,000,000. In the up-
per tenth of the outer layer the pressures
reach the highest value which has yet
been studied accurately in the labora-
tory (about 50,000 atmospheres'). Below
this, we have to rely upon extrapolation.
This is none too certain, especially for
the ice layer, for ice is one of the sub-
stances which exists in several polymor-
phic forms, Bridgman having recently
discovered a seventh, stable at pressures
from 20,000 to 40,000 atmospheres.
Whether still more changes occur at
higher pressures, we do not know. We do
know, however, that the distinction be-
tween liquid water and vapor exists only
below the critical temperature of 374
degrees, Centigrade (or 647 degrees on
the absolute scale). Above this tempera-
ture there is a continuous change of
properties with increasing pressure and
density without any separation of liquid.

In the article by Bridgman. Scientific Ameri-
can, August 1938, p. 80.

It is generally believed among physi-
cists that there is no similar effect for the
solid star. At any pressure there will be
a definite melting point. From the exist-
ing data, Wildt estimates that the melting
temperature of ice VII would be 374 de-
grees at a pressure of about 100,000 at-
mospheres. This is a rough value—an
extension of the curve for ice VI from
300,000 atmospheres. But the pressure at
the top of the ice layer, even in Saturn,
is more than twice the higher figure.
Wildt concludes that as these great
planets cooled the water probably froze
to a solid before it could condense to a
liquid, passing directly from the super-
heated fluid to the solid states. The mar-
gin at the top of the layer is not large
and he adds: “The transitory existence
of a shallow sea cannot entirely be ruled

ut.” In the deeper part of the ice layer,
at a pressure of several million atmos-
pheres, freezing may have occurred while
the temperature was almost what we
usually call “red hot.”

What the temperature in this ice-layer
is at present can hardly be estimated; it
depends, among other things, upon the
amounts of radio-active material in the
core. But it seems clear that the ice must
be in one of the high-pressure polymor-
phic forms, and much denser than or-
dinary water.

For hydrogen the critical temperature
is so low that it can be reached, and the
gas liquefied, only by special laboratory
technique. But, at a pressure of half a
million atmospheres, even this “perma-
nent” gas may be solidified.
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The idea that, above the shell of dense
ice, there may be a thick layer of solid
hydrogen—not cold, but hot, in the or-
dinary significance of these terms—
sounds like the wildest of dreams. But
the possibility is based upon the exten-
sion of a tested physical formula beyond
the realm of observation. Molecular
physics is not yet in a position to cal-
culate from pure theory what the melt-
ing point should be, and the formula has
therefore a certain empirical element, es-
pecially in the numerical values. But it
is physically reasonable, while the older
estimates, disregarding high-pressure ef-
fects, were not.

UCH theory as exists at present sug-
gests a still more picturesque possi-
bility. All students of chemistry recall
that hydrogen comes in the same column
of the periodic table as the alkali metals
—Ilithium, sodium, and so on, and the
question, “Why is hydrogen not a
metal?,” is an old one. We may say now:
“Because its atoms tend to pair off into
molecules instead of forming a crystal-
lattice with freely moving electrons, as do
those of lithium,” and recall that a simi-
lar tendency to form diatomic molecules
makes nitrogen an almost inert gas of
very different properties from its homo-
logue phosphorus. Certain theoretical
calculations of Wigner and Huntington
indicate that at pressures of a few hun-
dred thousand atmospheres, hydrogen
might pass over into a crystal-lattice, that
is, into a metallic state. It would then be
more than half as dense as water, and
conduct electricity freely. Whether this
can actually happen, 10,000 miles be-
neath the surface of Jupiter, no one can
yet say. But the possibility is good evi-
dence that the advance of physical theory
has not taken the picturesqueness out of
astronomy—any more than steam has
spoiled romance at sea. The more we
know, the more remarkable, as well as the
further-reaching, are likely to be our con-
clusions.—Mount Wilson Observatory.

Loading the south (lower) cross-member for the yoke of the 200-inch telescope
on a freighter near Philadelphia for shipment to California. This big member
is 46 feet in length, 10 feet in width, 12 feet in height, and weighs 90,000 pounds
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GRAND COULEE P ROGRESSES

Monster Dam and Appurtenant Works Will Cost

RAND COULEE DAM, in the state
of Washington, is being steadily
reared from the depths of the Co-

lumbia River Canyon toward its ultimate
maximum height of 553 feet. Work on
this tremendous undertaking has been
divided into two major contracts: one
embracing the building of the so-called
“low dam,” rising well above the high-
water level of the river; the other call-
ing for the completion of the integral
but surmounting section, which will car-
ry the dam upward to its prescribed final
crest line. The low dam section was fin-
ished in January, 1938, and work on the
remainder of the gigantic concrete bar-
rier was started during the first half of
the current year.

The low dam was authorized in 1934
because it would give relief to the un-
employed and the structure, when finish-
ed, would make it possible to generate a
large block of marketable electricity
when plant for that purpose should be
installed. The building of the high dam,
now underway, will serve much broader
fields, because it will make possible gen-
eration of a considerably greater amount
of power and render practicable irriga-
tion of 1,200,000 acres of rich but now
virtually arid lands in the Columbia
Basin. Indeed, the fundamental purpose
of the Columbia Basin Project, of which
the Grand Coulee Dam is the key feature,
is the agricultural development of this
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By R. G.

particular region. Any surplus electricity
may be distributed to consumers located
within a radius of 300 miles from the
dam site. The lands to be benefited by
water pumped from the river will provide
home sites for some 150,000 persons and
will, in addition, support on the project
an urban population of 150,000 people.
The fruits of the soil will, of course, be
distributed throughout a far wider terri-
tory and contribute to the sustenance and
well-being of a great many more thou-
sands of our citizens.

HEN the Columbia Basin Project

was described in these pages, early
in 1935, some emphasis was laid on the
geological happenings that brought
about the erosion of the deep, broad, and
long Grand Coulee which, for 25.2 miles,
is to be used as a balancing basin to
store, for a prompt draw-down, 329,000
acre-feet of water that can be fed by
gravity flow whenever needed for irriga-
tion. But nothing was told in our earlier
article about what the same stupendous
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The extraordinary belt conveyor system which transported excavated material from both
sides of the river to Rattlesnake Canyon, hundreds of feet higher, where it was then dumped
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forces did 25,000 years ago in the canyon
of the Columbia, where the Grand Cou-
lee Dam is building. The invading ice
sheet, which blocked the canyon below
the dam site, raised the level of the river
about 1500 feet, and detoured the stream
westward where it eroded the Grand
Coulee and, incidentally, overlaid the
bed of the Columbia with a deposit of
glacial drift, or till, that attained a ver-
tical thickness of 500 feet. What happen-
ed afterwards, when the river worked
ceaselessly to readjust itself and to bur-
row downward toward its ancient level,
brought about conditions in the canyon
that have presented major problems to
the dam builders.

When the Cordilleran ice sheet re-
treated, and the Columbia was free to
resume its ancient course, the river pro-
ceeded to dig into its new bed of glacial
material and to scour restlessly an ever-
changing channel until it worked its way
to the course traced by it in modern
times. At the dam site, in midstream, the
bed of the river is now from 40 to 50 feet
thick over the underlying and
far-reaching basic granite.
From the center of the stream,
outward and upward through-
out the length of the dam, the
overburden, of glacial origin,
increases in depth to a maxi-
mum of 200 feet, but beyond
that range the depth is greater.
The canyon slopes are blank-
eted to a height of 500 feet with
material that formed part of
the river bed laid there by the
Cordilleran ice sheet. As the
river worked its way downward,
its banks were successively un-
dermined and the disturbed silt
and drift slid and readjusted
themselves before coming to
rest. Some areas finally attained
a measurable degree of stabil-
ity, while others, even today,
are insecure. It was because of
this condition, a heritage of
many centuries, that slides have
occurred repeatedly during the
excavation of the dam site. In
the earlier stages of the work.



while excavating where the west abut-
ment of the dam was to rise, a single slide
of 2,000,000 cubic yards moved down and
athwart the roads built by the contractor
to give him access to his operating area.
That slide cost time.and money to stabil-
ize and to reconstruct the damaged road-
ways, and, with some lesser slides, in-
fluenced the Government in its decision
to abandon the idea of a low dam, as such,
and to go forward, instead, with the
erection of the high dam now in hand.

The low dam was designed to serve, in
part, as the foundation for a future high
dam, and the latter structure would have
required additional and somewhat ex-
tensive excavation to afford the neces-
sarily broader base contact with the
foundation bed rock. The engineers of
the U. S. Bureau of Reclamationrealized
that later operations might invite re-
newed and possibly very costly, if not
menacing, slides. Therefore, it was the
part of wisdom to build a high dam at
an early date. Furthermore, there were
involved some uncertainties concerning
the effectiveness of the bond that could
be made between the supporting surfaces
of a completed low dam and the super-
posed concrete mass that would form the
body of the high dam. It was feared that
the vibrations that might be set up at
flood stages, with the pool at its maxi-
mum elevation, would weaken and per-
haps overtax the bond between the old
and the new concrete. Accordingly, a
change order was issued by the Federal
authorities in June, 1935, and construc-
tion of the much desired high dam—
urged consistently by the Columbia
Basin Commission of the State of Wash-
ington—was started. The preparatory
work up to that time made that course
feasible.

HE contract for the original low dam,

made with the Mason-Walsh-Atkin-
son-Kier Company in 1934, called for a
structure that would contain 3,600,000
cubic yards of concrete. For the agreed
sum of $29,339,301, the contractor stood
ready to build the substructure to a
height of 177 feet above bed rock and
rising well above flood-water level—that
substructure ultimately to be surmount-
ed by a contemplated much higher dam.
The low dam section was finished in
January, 1938, and contained the requir-
ed 3,600,000 cubic yards of concrete;
but the high dam, with its appurtenant
structures, will bring the total amount of
concrete placed up to 10,250,000 cubic
yards—a volume of concrete 2'%4 times
greater than the amount used in build-
ing Boulder Dam and its various asso-
ciate features.

From its lowest contact with bed rock
to the top of its crest, Grand Coulee Dam
will rise 553 feet. From wall to wall of
the canyon, the structure will have a
maximum length of 4200 feet. Where it
rests on the sustaining granite, the dam’s
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Pouring concrete within the towering east cofferdam for the central section of dam. Each
bottom-dump bucket such as the one shown holds four cubic yards, or eight tons, of concrete

base has a transverse spread of 500 feet.
Along its crest, which is 30 feet in width,
there is to be a roadway 26 feet wide con-
necting with a highway on each flank of
the canyon. The spillway, centrally lo-
cated, will be 1650 feet long and 47.6 feet
lower than the crest of the dam. That
spillway is to be equipped with 11 steel
drum gates, each 135 feet in length;
when those gates stand up to their full
height of 28 feet, the level of the im-
pounded water will be 357 feet above
the Columbia River at low stage. The
basin, when filled to capacity, will hold
10,000,000 acre-feet of water, and the
back-water will extend upstream to the
Canadian border, 151 miles distant.
When the spillway gates are lowered into
their recesses in the crest of the spillway,
the 11 openings will permit the escape of
water at the rate of 1,000,000 cubic feet
per second—a volume more than twice
as great as the recorded maximum flood
discharge of the river at the dam site.
The pool above the dam will provide a
storage of 5,200,000 acre-feet of water
which can be withdrawn, as needed, for

irrigating the lands of the Columbia
Basin Project.

The body of the spillway section of the
dam, below the crest of the spillway, will
be pierced at three different levels, 100
feet apart vertically, by a total of 60
gated outlets 8% feet in diameter,
through which water can be released into
the river below the dam to maintain a
regulated flow for purposes of power de-
velopment and navigation on the river
below the Grand Coulee Dam. On each
side of the river, at the downstream face
of the dam, there is to be a power house
in which will be installed nine prime
turbines, each of 150,000 horsepower. In
the west power plant there will also be
three smaller service units. All told, the
ultimate generating capacity of the two
power plants will total 2,182,500 kva.
The generating capacity of the Grand
Coulee Dam will be about 50 percent
greater than that of Boulder Dam.

The average annual flow of the Colum-
bia, at the dam site, is 109,000 cubic feet
of water per second, while the cor-
responding flow of the Colorado River is
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not much more than one fifth of this.
Grand Coulee Dam will be the means of
increasing by 100 percent commercial
power development between the new
structure and the point where the Snake
River joins the Columbia, and will add
50 percent to the potential power de-
velopment below that point.

On the upstream side of Grand Coulee
Dam, at the western abutment, there is
to be constructed a pumping plant in
which will be placed 12 big electrically
driven units having a combined dis-
charge of 19,200 cubic feet a second.
Each pump will force the water up hill
to the western crest of the canyon
through a pipe 10 feet in diameter; de-
pending upon the level of the pool, the
pumps will raise the water from 295 to
367 feet, in order to deliver into a canal
1.7 miles long leading to the northern
end of the Grand Coulee reservoir. Grand
Coulee Dam, when finished, and equip-
ped with all its turbines and generators,
will cost $178.790,000. The pumping
plant and the supplemental features of
the irrigation system of the Columbia
Basin Project will entail an added outlay
of $197,841,000. Thus the total will be
$376,631,000, according to the estimates
of the U. S. Bureau of Reclamation,
which has designed the dam and the
other features of the comprehensive pro-
ject, and is directing the present work.

The first great problem confronting
the contractor was how to dispose of ap-
proximately 15,000,000 cubic yards of
earth and rock that would have to be ex-
cavated in clearing the dam site in ad-
vance-of starting actual construction,
after the Government had made the loca-
tion accessible by building a branch rail-
road 32 miles in length. The canyon,
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adjacent to the dam site, offered no low
ground for a dump within several miles
along the river, and to build roads and
to use motor trucks to haul the soil away
would have imposed prohibitive costs.
Therefore, the contractor developed a
flexible and efficient belt-conveyor system
that could carry the muck from the first
scene of operations, on the west flank of
the river, accommodate itself to the steep
and changing contours of the canyon for
an ultimate distance of 1Y% miles, and
climb approximately 500 feet to dump
into an immense pocket known as Rattle-
snake Canyon. That belt conveyor has
moved in the course of a working day
nearly 51,000 cubic yards of spoil. The
feeder belts, that delivered to the main
belt, radiated to the active points of ex-
cavating so that the motor trucks and
tractor trailers had to move only a short
distance in carrying their loads from the
power shovels to the feeder units. This
belt-conveyor system first served the ex-
cavation within the west cofferdam and
then transported selected material for
ballasting the cells forming the walls of
the west cofferdam. Later, with a suit-
able extension, the system moved spoil
from the east cofferdam and carried the
waste material across the river and
thence up to the main dump in Rattle-
snake Canyon. The installation operated
night and day, in fair and foul weather,
saved months of time and a large amount
of money. It was an adaptation of a sys-
tem used in 1932, during the driving of
the Boston vehicular tunnel under a sec-
tion of that city’s harbor.

Excavating the site for the western
abutment of the dam was done within a
cellular type cofferdam 3000 feet in
length, for the most part parallel with

Constructing forms and placing reinforcing steel bars of the great 18-foot penstocks that will
deliver water to each of the 150,000 horsepower turbines, of which there will be a total of 18
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the river, but with the ends of the struc-
ture turned more or less inshore. All told,
13,000 tons of steel sheet piling were used
in constructing the cofferdam, and the
piles ranged in length from 35 feet to 80
feet. The piles for a cell were assembled
on the surface of the ground, like a tow-
ering fence, and then driven, against in-
creasing resistance, with the aid of four
steam hammers equipped so that each
could drive two piles at a time—the ham-
mers being suspended from a gantry that
made it feasible to shift them easily so
that piles could be driven successively
around the rim of the cell. The novel ar-
rangement of the gantry enabled the con-
tractor to do his work with speed and to
complete the structure in three months
during a winter when the thermometer
dropped to 20 degrees below zero. Haste
was essential in order that advantage
could be taken of the low stage of the
river and so have the cofferdam ready for
service in advance of the succeeding
months of high water. At flood stages,
the river rises from 40 to 62 feet above
the winter or low-water level.

HE east cofferdam, within which most

of the spillway section of the dam and
the east abutment have been constructed,
utilized much of the main river section
of the erstwhile west cofferdam—an area
over which the diverted river flowed while
the east cofferdam was in use.

A leak developed when excavation of
the eastern area was well below the river
level and in the vicinity of one of the two
major cell groups that had first served
for the west cofferdam. Some of the
deeply driven piles had penetrated a
layer of coarse sand; water, under suf-
ficient head, followed upward around the
piles when the work required the removal
of an embankment that had been placed
about those cells. The invading water in-
creased in volume until it was flowing
35,000 gallons a minute. Before that
stage was reached, a dike was built
around that corner of the cofferdam to
confine the inundation, and then the next
problem was to seal the leak. Despite
feverish efforts to arrest the inflow by
dumping earth, riprap, and other ob-
structing materials on the riverside bases
of the cells, large volumes of water still
came in. Then the engineers determined
to do the unusual—tried to shut out the
water by blocking it from the inside of
the cofferdam. The first thing was to lo-
cate the channels in the sand stratum
through which the river was making its
way. That was ascertained by numerous
exploratory drill holes. Next, a filtering
layer of broken rock was dumped on the
leaking area. Then, upon that rock was
laid a thick blanket of gravel heavy
enough to resist displacement by the
pressure of the outlying and higher river.
The stage was then set for sealing the
filter bed by dumping into the sand seam
and the broken rock, under pressure, a



grout composed principally of cement.
sawdust, shavings, and Bentonite. Ben-
tonite is an earth that, when saturated.
cxpands from 10 to 30 times its original
volume and becomes a gelatinous mass.
The Bentonite, combined with the other
ingredients of the grout, plugged suc-
cessively the gravel and the rock of the
filter bed and then sealed the sand stra-
tum through which the water had pre-
viously worked its way into the coffer-
dam. To do the trick, more than 12,500
sacks of cement, 125,000 pounds of Ben-
tonite in lumps and pulverized, 4600
cubic feet of sawdust, and more than
6800 cubic feet of shavings were used.
In three days, an inflow of 8000 gallons
per minute was cut down to less than
1000 gallons per minute; and it took only
a short time more to reduce the leakage
to as little as 200 gallons a minute, which
was easily kept under control.

Midlength of the eastern cofferdam,
and athwart the axis of the dam, there
was exposed a narrow ravine that
dropped abruptly to a depth of 120 feet
below the general surface of the bared
bed rock. That ravine had to be excavat-
ed, but before it could be cleared, a
slide started toward it from a flanking
area. The contractor reared in the bot-
tom of the ravine a concrete arched dam
and mounted upon it a rock-filled tim-
ber crib which was to be backed on the
pressure side with heavy riprap. The
slide immediately afterwards resumed
its advance, buried the man-made ob-
struction, and poured into the ravine
too fast for a good-sized power shovel
to overcome it. The slide was halted
effectually only by freezing about 3000
cubic yards of wet and fluid earth and
creating a dam from side to side of the
ravine. The freezing was accomplished
by pumping brine from two ammonia
compressors, the total capacity of which
was 80 tons of ice per day, through 377
freezing points—pipes driven into the
damp earth.

N handling bulk cement, the contrac-

tor profited by what had been done
earlier at Boulder Dam. The cement
reached the western slope of the canyon
by a branch railroad and was there
stored in capacious silos. From the silos,
the cement was blown by compressed air
through two 1l-inch pipe lines. One of
these, 2000 feet in length, delivered the
dry cement to the west-side concrete mix-
ing plant, and the other pipe line car-
ried similar cement to the east-side mix-
ing plant, 6000 feet distant. Each mixing
plant, several stories high, and itself ele-
vated, fed the concrete and the aggre-
gates by gravity to the batchers and mix-
ers, and the concrete thus prepared was
dropped into bottom-dump buckets, set
on flat cars which hauled the concrete to
the points of placing. Each dump bucket
was of four-cubic yard capacity—that is,
cight tons: and the batching, mixing.
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Steel trestle 3000 feet wide and 175 feet high paralleling axis of the dam and used for trains and
cranes handling concrete and steel. It will be embedded in the concrete of the completed dam

and discharging were virtually under au-
tomatic control subject to the master di-
rection of a centrally located dispatcher
who, in turn, was linked by telephone
with foremen at the different pouring
points throughout the various parts of
the widespread scene of operations. The
highly mechanized facilities made it pos-
sible to pour in a single month more
than 400,000 cubic yards of concrete. No
wonder the work of building the low
section was completed some months
sooner than called for under the contract.

The body of Grand Coulee Dam, from
bed rock upward, is composed of a series
of great interlocking blocks of concrete,
with intervening contraction joints that
have been successively filled with grout
tc unify the structure, The blocks in the
spillway part of the dam are 50 feet
square in plan, but elsewhere the blocks
are of lesser unit dimensions to meet dif-
fering structural requirements. The
blocks have been uniformly poured in
lifts of not more than five feet in height
during a given 72-hour period; and on
top of each completed lift or block has
been laid parallel lines of 1-inch pipe in
advance of pouring the concrete for the
superposed block. These pipes, which
have been filled with grout after serving
their purpose, carried river water that
was pumped through them to absorb the
heat induced by chemical action while
the concrete was setting. That cooling
offset the expansion of the concrete and
prevented the development of disruptive
forces that have often cracked and seri-
ously damaged large masses of concrete
that were not, so cooled.

In January of the present year, an
aggregation of experienced contractors
was awarded the job of completing the
surmounting body of the high dam. That

work is now going forward in the hands
of the Interior Construction Company at
an award cost of $34,443,240. The con-
tract calls for placing 5,250,000 cubic
yards of concrete, containing 160,000,000
pounds of reinforcing steel; installing
10,000,000 pounds of piping, 50,000,000
pounds of gates and operating apparatus,
24,000,000 pounds of trash-rack metal;
and proper placing of penstocks having
a combined weight of 16,000,000 pounds.
The Government will provide the elec-
trical plants in the two power houses;
the generators will have a total capacity
of 2,700,000 horsepower when all the
units are in place. The Government will
also equip the great pumping plant on
the west side of the valley which will lift
water from the river and start it on its
journey toward the lands of the Colum-
bia Basin Project. The distributing ca-
nals will reach to all parts of an area
about 100 miles in length and 60 miles
in width; in dropping from the initial
reservoir to the lowest level of the farm-
lands, there will be sufficient head to
generate power to operate pumps and so
raise a part of the water a maximum of
100 feet to irrigate about 200,000 acres
that could not otherwise be brought un-
der cultivation.

The Columbia Basin project is, indeed,
an engineering undertaking of splendid
proportions and of major importance.
When brought to its designed consum-
mation, the enterprise will no doubt am-
ply justify outlays that will total, accord-
ing to present estimates, $377,000,000—
$179,000,000 for the dam and power
plant and $198,000,000 for the irrigation
system. Work on the Grand Coulee proj-
ect is under the direction of Mr. John C.
Page. commissioner, U. S. Bureau of
Reclamation.
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TOOLS MUST BE ET

Hard Alloy . . . Cobalt, Chromium, Tungsten . . .
Welded to Wearing Edges...Resists Wear...With-

stands Heat . . . In Tools, Cuts Faster, Lasts Longer

farm implements? Although seem-

ingly unreasonable from either a
useful or an economical viewpoint, it is
actually being done. And because a spe-
cial alloy of these metals is used, the
farmer’s cost of plowing, cultivating,
and harvesting is substantially lower.
The paradox is easily explainable.

As might be anticipated, only a rela-
tively small amount of special alloy is
used, and it is used only where it does
the most good. Actually, it is a very wear-
resistant, stainless alloy of cobalt, chro-
mium, and tungsten, and it is welded
only to those edges or surfaces of im-
plements which receive the brunt of the
wear. Thus, a few ounces of the alloy
protect an expensive implement, and the
protection afforded makes the whole part
Jast much longer.

Farm implements are only one appli-
cation of this principle, for industry as
a whole makes wide use of this alloy to
protect wearing parts.

Steel mills use it on enormous shears
which clip off steel billets as easily as
a tailor cuts cloth. Automobile manufac-
turers protect countless metal-working
dies with it. Power plants, developing
steam pressures of 1000 pounds per
square inch and higher, use valves hav-
ing seating surfaces “hard-faced” with
this alloy. And, now, most large bus and
truck engines are equipped with exhaust-
valve seat inserts protected by a layer
of the same wear- and corrosion-resistant
materials.

This alloy is no new discovery. Its
history dates back to the period be-
fore the World War, when Elwood
Haynes was manufacturing “horseless
carriages.” Haynes, a mechanical genius,
was also an eminent metallurgist. He
was always interested in chromium al-
loys and had done considerable work
on stainless steel. At this time, however,
he was searching for a stainless material
from which to make tableware and
cutlery. Several alloys of cobalt and
chromium, which he made, were non-
tarnishing, silvery and, on the whole,
very suitable. On further experimenta-
tion, however, he added tungsten to his
mix and the resulting material on solidi-
fying was so hard that no ordinary tool
steel would cut it. Observing this,
Haynes decided that the metal might be
adaptable as a cutting-tool material in
his automobile plant. It worked splen-
didly.

Development followed rapidly. Dur-
ing the War, when production of ma-

SEMI-PRECIOUS metals used in
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chine parts was at its peak, Haynes
Stellite, as the alloy was named, was an
invaluable aid. Cutting at higher speeds,
it increased production far above the
level obtainable with ordinary steels.
Because of this fact too, Haynes Stellite
cutting tools began to be employed in
machining operations throughout the
manufacturing world.

OON after the War, the process of
applying this hard alloy as an
abrasion-resistant coating on other metals
was perfected and generally adopted by
industry. In 1924, this process was first
introduced for protecting the drilling
and reaming edges of oil-well drilling
tools. Although drilling bits are subject
to terrific abrasive action, the Stellited
edges proved their economy by preserv-
ing the bits to several times their former
life. Although oil-well bits are now hard-
set and hard-faced with an even more
wear-resistant cast tungsten carbide dia-
mond substitute, the silvery, hard, cobalt-
base alloy is the standard hard-facing
material wherever both surface smooth-
ness and abrasion resistance are re-
quired.

The years from 1920 on have seen an
enormous increase in the number of ap-
plications for which this alloy is used.
Typical examples of hard-faced parts
are: plowshares; metal stamping dies;
hot-metal shears; automotive, aircraft,
and steam valves; excavating bucket

High-speed cutting of steel is easy
for cobalt-chromium-tungsten alloys

teeth; glass shear blades; road graders;
brick molds; pump shafts and pulver-
izer hammers. The list now includes
equipment used in every industry.

Specific examples of hard-facing will
illustrate how this alloy has been used
to overcome specific problems of wear
under extreme conditions.

Steel jaws for holding two pieces of
metal to be welded in an electric flash-
welding machine are subjected to severe
operating conditions. Suddenly they are
clamped, vise-like, into the work. A
heavy current is applied through them,
as contactors, to the steel parts to be
welded. The full discharge of the weld-

Hard-faced valve at right after 650
hours; center, steel after 150 hours

ing current through the jaws produces
a considerable amount of heat. As the
weld progresses, flying sparks of hot
metal strike the jaws, and, while the
jaw surfaces are still hot, the finished
work is quickly released. Naturally,
steel jaws cannot last long under such
service conditions. A company manufac-
turing Y5-inch steel pipe couplings, re-
cently found that if the jaws were hard-
faced by oxy-acetylene welding a layer
of the cobalt alloy to the jaw-gripping
faces, they lasted 10 times as long as
new steel jaws.
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This principle has also been carried
out on a larger scale at one of the large
middle-western steel plants. Here, the
bits of grappling tongs for raising hot
steel ingots from the blooming mill
soaking pits were surfaced with this
alloy. The application has been very
economical. Where, formerly, 19,000 bits
were kept on hand continually, a large
reduction in inventory is now possible
since tong bits with hard-faced points
last over six times longer than new steel
bits.

In hydro-electric plants using very
high heads of water as a source of power,

The dough scraper, hard-faced, in
long service without reconditioning

the directing nozzles and valve needles
have to be extremely accurate so that
peak efficiency of the turbines can be
maintained. At one installation in Cali-
fornia, the water, under a head of 2200
feet, travels at a rate of over 400 miles
per hour through the nozzle. It is only
natural that even hardened steel nozzle
throats and needles should be severely
eroded in a short time. Hard-facing in-
creased the life of these parts from three
months to over six years.

N making bread, the dough is knead-

ed in a molding machine. By passing
the dough through a series of rollers and
then over curling rolls, the texture is
improved and all the air bubbles are
pressed out. Naturally the machines
must be kept as clean as possible and
the dough must run through evenly. To
prevent it from sticking to the rolls, it
is scraped off by blades held by springs
against the rolls. Originally, molding
machine manufacturers employed hard
steel scrapers. These presented a prob-
lem, however, because of their tendency
to cut and sometimes scratch the rollers.
Softer scrapers were then tried, but wore
out rapidly.

Recently, however, a New York City
bakery solved this problem by hard-
facing the wearing edges of the scrapers
by oxy-acetylene welding. Because of
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A cobalt alloy roller is used in this
machine to burnish freight car axles

its low coefficient of friction and the high
polish taken by the hard-facing alloy, it
does not scratch the roller. In addition,
since the alloy surface is perfectly stain-
less, the scrapers are easy to keep clean.
But the principal advantage gained is
that the former difficulties with steel
scrapers are now entirely eliminated.
While steel scrapers had to be refinished
every three months, hard-faced scrapers
have now been in service for many more
months without showing the least sign
of wear.

Grinding the valves used to be a fre-
quent expense on the old family car. The
accompanying photograph of valves tells
its own story. The steel valve head is
burned completely through after only
150 hours of service, while the hard-
faced valve is still in excellent condition
after over 650 hours.

High-pressure, high-temperature steam
valves serve in much the same manner,
and, for this reason, it is only natural
that they, too, should likewise be pro-
tected. Numerous installations have
proved the value of hard-facing steam
valves, and have shown clearly that,
when the seating surfaces of valves for
high-pressure, high-temperature steam
service are hard-faced, they last from six
to ten times as long as ordinary steel
valves.

Protective coatings applied by hard-
facing do not represent the only use for
cobalt-chromium-tungsten alloys. Their
principal use is that which Elwood
Haynes foresaw 30 years ago—metal
cutting tools. “J-Metal” and “2400,” the
grades used for cutting tools, are daily
performing machining miracles in auto-
motive plants. They are used for turn-
ing, facing, boring, and milling nearly
all grades of cast iron, malleable iron,
and steel, as well as for performing cer-
tain operations on specialized high-
production jobs.

Railroad shops are also reducing ma-
chining time and costs with cutting tools
of this material. Pistons and piston rings,
valve bushings, and air-pump cylinder
bushings are only a few representative
parts now heing machined with cobalt-
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chromium-tungsten alloy cutting tools.

After car and locomotive axles arc
rough-turned on a lathe, they are rolled
or burnished to smooth out the bearing
surfaces. This is done on a lathe where
the axles revolve while a burnishing
roller, pressed tight against the bearing
surface, rolls out imperfections and pro-
duces a mirror-like surface. Because of
the hardness and extreme smoothness re-
quired in a roller for such exacting work,
rollers of this same cobalt-chromium-
tungsten alloy are employed by leading
railroad shops. In one shop, where spe-
cial steel rollers develop irregularities
after burnishing less than 2000 axles.
rollers of this cobalt alloy have bur-
nished over 21,000 axles in five years
of maintenance-free service.

HE economy of hard-facing is well

illustrated in the case of farm plow-
shares, which have been studied by
several state university agricultural ex-
periment stations. The results of these
surveys indicate that hard-faced shares
ultimately cost the farmer only one-third
to one-half as much to use as plain steel
shares. These figures are averages of re-
sults obtained in different states through-
out the country. Including intangibles,
the savings made by using hard-faced
plowshares are even greater, because
there are only one-fifth as many stops to
change shares and fewer trips to town
for resharpening service—a substantial
time saving. In addition, the hard-faced
shares are found to “scour” and stay in
the ground well, plowing to a more uni-
form depth.

Similar results are being obtained in
machine shops using tools of this alloy.
The initial cost of tools is slightly more,
but production is increased—in many
cases, up to 150 percent—because of the
increases in speeds and feeds made po:-
sible by the unique qualities of the alloy.
In addition, the number of pieces turned
out between tool sharpenings is sub-
stantially increased—insuring more con-
tinuous production as well as lowered
ultimate tool costs.

The adaptation of the alloy to such a
variety of uses affects almost every com-
modity we buy. Consider the family car
again. From bumper to bumper it has
been shaped by dies and tools hard-
faced with or made of solid cobalt-
chromium-tungsten alloy. Many parts of
the engine and transmission have been
machined with tools of this alloy. Many
of the body stampings have been made
of the same alloy, which is also used in
the knives to cut the upholstery cloth and
tire fabric. The oil and gas on which
the car operates have been produced
from wells drilled with hard-faced tools
and handled in the refinery by means of
Stellited pumps and valves. And finally,
even the cement in the concrete road
upon which the car runs has been ground
in mills of this wear-resistant alloy.



ITH the pioneer experiments in

artificial transmutation of the ele-

ments less than seven years old, re-
search in this field of nuclear physics is
now being vigorously pursued in many
physical laboratories. In consequence,
hardly a month goes by without the an-
nouncement of the discovery of some new
kind of atom in some laboratory. It ap-
pears that probably before long every
kind of chemical element will be pre-
pared in an artificially radio-active form,
as in the case of those to be described,
and that we are just at the beginning of
a long and fruitful period of research
into the applications of this host of new
substances.

Let usrecall the general ideas involved
in producing new kinds of matter by
transforming the nucleus. Each atom con-
sists of a central nucleus which carries a
charge of positive electricity surround-
ed by enough outer electrons (nega-
tively charged) to make the whole atom
neutral. The central nucleus also carries
most of the mass of the atom, for the
electron weighs only 1/1800 as much as
the lightest nucleus, that of ordinary
hydrogen.

In order to transmute an atom from
one kind into another it is necessary
somehow to affect the central nucleus,
and this is not easy to do;

MAKING NEW ATOMS

Many New Forms of Matter are Being Produced by

Modern Research in Nuclear Physies, but Science

Knows no Way to Transmute Matter Economically

(and we know of no way to take a better
aim) there is only one chance in 100.000,-
000 of hitting the nucleus.

Hence a great many of the projectiles
shot in will generally be wasted. Sup-
pose, for example, we have accelerated a
hydrogen atom nucleus or proton by let-
ting it fall through a potential drop of
1,000,000 volts, and that it then strikes
a target of matter which we wish to trans-
mute. A competition begins. The proton,
being charged, attracts the electrons of
the atoms in the target, setting them in
motion and thus losing some of its en-
ergy. By rare good luck it may hit a nu-
cleus in the first layer of atoms in the
target. But, if it does not, it goes on to
the second layer; however, with dimin-
ished energy because of what it has lost
to set the electrons in motion. In the sec-
ond layer it again has a very small
chance of hitting a nucleus and it con-
tinues losing energy to the electrons. In
general, if it does not hit a nucleus it
will penetrate about 100 atomic layers

transmuted elements on a large scale:
We do not know how to aim the pro-
jectiles in order to increase the percent-
age of hits. Thus a great deal of the ener-
¢y supplied to the suppositious trans-
mutation machine goes into accelerating
projectiles which never do anything effec-
tive. That is why physicists generally feel
that this kind of research.is not going to
give any new source of power in a form
useful for heavy industry, even though
immense stores of it are latent in the
atomic nucleus. But that does not mean
that the new nuclear physics is without
value, for the new materials that are
being produced are already finding wide
application in biological and medical
research.

UT let us consider more in detail
what happens in those rare
events in which a successful hit is
made, to see why it is that physicists
everywhere are devoting their whole at-
tention to these studies. To appreciate
the situation, we must re-

first, because it is very i ,
small and so it is hard to ° > et O
hit and, second, because it 1P
15 very t]ghtl_y bound togetl}' 27 WAVELENGTH OF LONG INFRA-RED WAVES.
er and so it must be hit 3
hard in order to break it
. 41— SMALLEST PARTICLES VISIBLE IN MICROSCOPE.
up. A glance at Flgure 1 >——WAVELENGTH OF VISIBLE LIGHT WAVES.
will remind us of the scale S .
of distances involved. Oppo- 6 —
site the arrow at the top, 7=
is indicated a space which 8 [~ DIAMETER OF AVERAGE ATOM, DISTANCE APART OF
actually is exactly one cen- s ATOMS IN A CRYSTAL. X-RAY WAVELENGTHS
timeter in length—about
four tenths of an inch. Go- 10
ing down the scale, each H—
division corresponds to tak- 12 L _{DIAMETERS OF ATOoMmIC NucLEl, Y10,000 THE
. lenotl tenth of tl | ATOMIC DIAMETER.
mg alength one tenth ot the 13 —— 1/10,000,000,000,000 CM.
preceding amount, so the

member that the central nu-
cleus is believed to be built
of two kinds of particles,
the proton and the neu-
tron. The proton has unit
atomic weight on the chem-
ist’s scale (approximately)
and is positively charged
with what we shall call unit
charge, the same degree of
charge as the negative
charge of the electron. The
neutron has essentially the
same weight as the proton
but carries no charge. So a
nucleus gets its total charge
from the protons contained
in it and its mass comes

bottom of the ladder, which
is 13 steps down, corres-
ponds to a length of 1/10,-
000,000,000,000 centimeter.
Opposite various places on
the ladder are written the
names of things whose size is appro-
priate to that place in this scale of
lengths. Plainly, if the diameter of the
nucleus is only 1/10,000 that of the atom,
its cross-sectional area is only 1,/100,000,-
000 that of the whole atom, so if we shoot
a projectile into the atom at random
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Figure 1: Each vertical step downward corresponds to a length
one tenth that of the previous step, starting with one centi-
meter (shown full scale at top) and extending down 12 steps
to the atomic nucleus—the smallest thing known to science

before being slowed down so much that
it would be unable to make an effective
hit. In each layer its chance of success
is one in 100,000,000, so in all 100 layers
it is about one in 1,000,000.

This, in a nutshell, is the reason why it
has not been possible to make the new

from the joint contribution
of the protons and the neu-
trons.

We may make a graph in
which there is a place for
every conceivable kind of
nucleus by plotting the number of neu-
trons on a vertical scale and the number
of protons on a horizontal scale. This has
been done in Figure 2 for the chemical
elements of low atomic weight.

In this diagram the kinds of atoms
which are known to exist stably in nature
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are indicated by solid circles. It will be
noticed that these occupy the central part
of the diagram, corresponding to equal
numbers of protons and neutrons or only
slight departures from this rule. The part
of the diagram corresponding to very
heavy hydrogen, say-of atomic weight
ten—one proton and nine

Westinghouse Research Laboratories

It will be noticed in Figure 2 that all
the electron-emitting elements are on the
neutron-rich side of the stable elements
and all the positron-emitting elements
are on the proton-rich side. Not only are
the elements which occur naturally the
only stable ones, but the way in which the

a. Gamma rays or X rays of high fre-
quency (short wavelength).

b. Protons obtained from high-voltage
discharge tubes operated by a Van
de Graaff machine or from a cyclo-
tron.

c. Deuterons, or nuclei of heavy hydro-
gen, obtained in the same way as b.

d. Alpha particles, or nuclei of helium
atoms, obtained from high-voltage
dischargetubesor fromthecyclotron.

e. Neutrons — which are

neutrons—is blank, and so
is the part corresponding to
nuclei containing many pro-

themselves obtained
from nuclear reactions
in which targets are

tons and few neutrons.
There must be something
about the forces holding nu-
clei together which favors
the nuclei having equal num-
bers of neutrons and pro-
tons and makes the others )

HYDROGEN

10

HELIUM

unstable.

In the diagram will also
be found two other sets of
circles, some containing plus

signs, the other containing
minus signs. These repre-

sent the new kinds of atoms,
all of which have been dis-

om

bombarded with one of

the four preceding

agents.
One might think that they
could also be transformed
by bombarding by high-volt-
age electrons, but this ap-
pears not to be the case. At
least, there is no certain
evidence for such processes,
which means that electrons
are much less effective than
the agencies just listed.

covered in the last few years
by research in nuclear phys-
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AMMA rays are least ef-

fective and the over-all
process is especially ineffi-

ics. Why they were not 4
found in nature is also clear,
for they are all radio-active Ry

—that is, unstable—and dis-
integrate in periods from a

|
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few minutes to a few days;
at any rate, so rapidly that
none could survive geolog-
ical epochs even though
some supplies of them were
initially present.
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cient, as strong sources of
the gamma rays are not
available. They have been
shown to eject a neutron
from the nucleus when they
are absorbed by a process
that has many points of sim-

NEON

|

ilarity to the ejection of
electrons from a metal by

4 S 6 7 8

|
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ordinary light in a photo-
cell. The use of gamma rays

These radio-active atoms
all disintegrate in one of two
ways. Those marked with a
minus sign shoot out elec-
trons spontaneously and
thus, in effect, gain a posi-
tive charge without appreci-
able loss of mass. It is the
same as if one neutron
changed into a proton by splitting off
and ejecting a negatively charged elec-
tron. This results in forming as a product
nucleus the kind that is downward and
to the right one place each way, as in-
dicated in Figure 3. Similarly, those in
Figure 2 which are marked with a plus
sign shoot out positrons or positive elec-
trons spontaneously. This process is the
same as if a proton in the nucleus chang-
ed into a neutron by splitting off and
ejecting a positron,

Figure 2: In the lower left-hand corner, marked n and p, are
the simple units out of which the nuclei of all atoms are
built. The shaded circles show the kind of nuclei occurring
in nature for the ten lightest chemical elements. Circles with
+ and — signs inscribed within them correspond to the new-
ly discovered radio-active species of the same elements
which spontaneously emit positrons and electrons, respectively

unstable ones break up is just that which
results in a product of stable type. If the
instability is due to an excess of neutrons
the nucleus corrects this by shooting out
an electron, while if it is due to an excess
of protons the correction is made by
shooting out a positron.

So far we have not spoken very much
about the nature of the projectile but
that is important too. Nuclear transfor-
mations can be produced by hitting nu-
clei with:

is principally of theoretical
interest in learning about
nuclei and does not seem
likely to be an important
means of producing radio-
active materials.

Neutrons are interesting
projectiles with which to
make nuclear changes. As
they are uncharged they are not repelled
electrically by the positively charged nu-
cleus, so they do not have to hit it hard
in order to penetrate. As a result, even a
neutron that is going very slowly, com-
paratively speaking, is able quietly to
fall into a nucleus and be captured by it.
With the development of powerful
sources of neutrons now in progress, this
means of making active materials will
probably be of greatest importance in the
future. The ease with which neutrons are
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captured, even when going slowly, is
what accounts for their absence as free
particles in nature. If a neutron is pro-
duced in any manner whatever, it will go
through matter until it is caught by some
nucleus within a very short time.

A great advance in our understanding
of what happens in a nuclear collision
has been made by Prof. Niels Bohr, of
Copenhagen, the same man who, more
than 20 years ago, pointed the way to un-
derstanding how the outer part of the
atom is built. He points out that the vari-
ous particles in a nucleus attract each
other so strongly that, the instant the
projectile enters, its energy is divided up
among all the particles and capture is
thereby effected because then no one par-
ticle has enough energy to escape from
the attractions of the rest. This situation
is in sharp contrast to what would hap-
pen, for instance, if a star were to enter
the space occupied by the solar system.
The solar system is such a wide-open
structure that, although the star would
undoubtedly set up great disturbances in
the planetary orbits, it would be very un-
likely to lose enough energy in this way
to be captured and remain with the Sun
to make a double start.

After the projectile is captured and its
energy divided up among the other par-
ticles we are left with an intermediate or
compound nucleus which contains all the
particles that were originally in both the
struck nucleus and the projectile. But it
differs greatly from an ordinary nucleus,
in that it has a great deal more energy
than a stable one. This energy is in the
form of energy of motion that is distrib-
uted among the various particles. After
a time, more or less by chance (that is,
by such a complicated sequence of events
that we do not know how to calculate
them), some one particle will get enough
energy to escape from the attractions of
the others and so will be expelled.

HEN this happens, the product that

results is in a more or less stable
condition. If the material bombarded, the
nature of the projectile, and the nature
of the emitted particle, are such that the
resulting atom is of the stable kind, then
nothing further happens. A transmuta-
tion of the atom from one kind to another
has been effected, but that is all. But if
the atom is of an unstable kind then,
after a comparatively long time—some
hours or days—the nucleus will readjust
itself by emitting an electron or positron,
in an effort to change into a stable kind
of atom.

So rapid has been the progress in this
field that now literally hundreds of differ-
ent cases are known in which different
atoms are subjected to different transmu-
tations by different kinds of projectiles.
Right now a great deal of effort is being
devoted to more exact study of the details
of the processes—how they depend on
the energy of the impacting projectile
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and details about the energy with which
the emitted particles are sent out.

It will perhaps make the discussion
clearer if we explain briefly the meaning
of the symbolic equations which the nu-
clear physicist uses to describe atomic
transmutations. It is now customary to
denote one atom of a substance by the
same symbol that the chemists use, pre-
fixing it with a subscript that tells the

NUMBER OF NEUTRONS

NUMBER OF PROTONS

Figure 3: When an electron is emit-
ted the change is as shown in (a),
with one neutron changing into a
proton. When a positron is emitted
the opposite is true, as shown in (b)

number of protons in the nucleus and
adding a superscript that gives the total
number of neutrons and protons. Thus
.Be® stands for a nucleus of the kind of
beryllium atom which has a total of nine
protons and neutrons and contains four
protons. The changes taking place when
one atomic species is bombarded by
another can then be indicated by equa-
tions, in much the same way as the chem-
ist is accustomed to indicate the reactions
between atoms in order to form mole-
cules.

As an example, consider the equation
Be® + ;He* - (C* - ;C” + o’
This expresses the fact that, when a tar-
get containing beryllium is bombarded
with alpha-particles or high-speed helium
nuclei, in some cases the alpha-particle
will be caught and fused in with the
beryllium nucleus, giving temporarily an
“excited” (or surplus-energy-containing)
nucleus of the isotope of carbon which
contains seven neutrons and six protons
in its nucleus. Reference to Figure 2
shows that this is a kind that occurs
stably in nature, but here it is formed
with so much excess energy that it is not
stable and very quickly (without any
measurable delay) breaks up, as indi-
cated, into a carbon nucleus of atomic
weight 12 and a neutron. This particular
equation is historically important, as it
corresponds to the process by which neu-
trons were first discovered by Prof. J.
Chadwick, who was then at the Caven-
dish Laboratory at Cambridge Univer-

sity, England.
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There are quite a number of reactions
of this same type, in which, when an ele-
ment is bombarded with alpha-particles,
the alpha-particle is captured and a neu-
tron is emitted. Evidently the product
nucleus thereby formed has two more
protons but only one more neutron than
the original nucleus, and this tends to
make it too rich in protons; that is, tends
to put it on the side of the stable elements
in Figure 2 where the positron emitters
lie. It was, in fact, through the study of
reactions of this type that this kind of
artificial radio-activity was discovered in
1934 by Iréne Curie and her husband, F.
Joliot.

ROCESSES of just the opposite type

were discovered and first studied by
Fermi and his colleagues at the Univer-
sity of Rome. He bombarded targets with
fast neutrons and found that alpha-par-
ticles were emitted. The first reaction of
this type was studied by Feather, who
found that boron (B) is produced from
nitrogen (N) by bombarding with fast
neutrons. The equation is

N" + on' > ;N* > B" + ,He*

As it happens, in this case as in several
others, the nucleus produced is a stable
one. But in this reaction the net change
from the struck to the product nucleus is
to rob it of two protons while taking away
only one neutron. This change tends to
make the product lie outside the group
of stable elements of Figure 2, and in
such a way as to leave the product hav-
ing too many neutrons. Therefore, one
might expect sometimes to produce un-
stable elements in this way, and that
when he did so they would always be the
kind which emit electrons and not posi-
trons. That is exactly what Fermi and his
associates found.

Now we may consider a specific in-
stance of a radio-active element that is
formed in two different ways. Thus, for
example, Fermi found a reaction of the
type just considered when phosphorus
(P) was bombarded by fast neutrons to
give radio-aluminum,

'JC\P31 + onl bard 1:;1‘&12S + EHCJ
The aluminum atoms of this variety are
unstable (ordinary aluminum is ;A1)
and disintegrate by converting one of
their neutrons into a proton with ejection
of an electron. This process happens at
such a rate that the average “life” of
such an aluminum atom before it is con-
verted into a silicon atom is 137 seconds.

On the other hand this same kind of
radio-active aluminum may also be pro-
duced by bombarding aluminum of the
ordinary kind with neutrons. In this case
the neutron is simply captured on strik-
ing the aluminum nucleus, according to
the reaction

BALT + n' — ,,A1%
The radio-aluminum produced in this
way is found to disintegrate in the same
way as the other and in all respects seems
to be the same stuff.



Direct CURRENT SUPER-POWER

Is High Tension D.C. Transmission Coming Soon?

. . . Engineer Discusses Its Advantages . . . Awaits

Only Perfection of Apparatus ... Almost Ready

OINTING out that power use in this

country has increased ten-fold in less

than 18 years, J. D. Ross predicted
in a recent address before the Engineers’
Club of Seattle a similar further increase
in less than 20 years (to more than a
thousand million kilowatt-hours) and
advocated inter-tying the great federal
plants in the country with a network of
direct-current transmission lines. Bonne-
ville, Grand Coulee, Boulder, TVA, and
the “million horsepower” Skagit, of Se-
attle, are foundation stones for this su-
per-power era. Power from these plants,
from great hydro and steam plants yet
to be built, would be distributed on trans-
mission lines a thousand or more miles
long cross-cutting the nation at inter-
vals of 250 to 500 miles.

Direct-current transmission now awaits
only the development, in enormously in-
creased capacity, of tubes similar to
those small ones now made for radio.
These tubes would be used as rectifiers
to convert A.c., after its generation and
stepping up to a high voltage, into p.c.
Then at the receiving end, other tubes
would convert the power into A.c. again
so as not to disturb existing community
systems.

The present method of transmission
using A.c. is subject to severe limita-
tions, one of the most important of which
is an electrical effect which causes great
loss of power but which does not affect
p.c. transmission. Hence “the practical
transmission distance for a.c. for very
large blocks of power seems to be about
300 miles,” said Mr. Ross. He then con-
trasted A.c. and p.c. by means of a spe-
cific example. “An ordinary three-phase
A.C. circuit that will transmit 48,000 kilo-
watts 300 miles with 5.66 percent power
loss, if used with p.c. with one wire re-
moved, will transmit 68,500 kilowatts
with the same percentage loss. This
means that a two-wire p.c. line will de-
liver 43 percent more power than the
three wires of an A.c. line, using the
same size conductor and the same insula-
tion. With longer distances, the compari-
son is still more favorable to p.c. trans-
mission.

“It is customary, in order to insure
continuity of service, that duplicate lines
be used. Ordinarily that would require
four wires, Here comes a tremendous

saving in cost. By making one wire posi-
tive to earth and one wire negative to
earth, we can use one wire for each cir-
cuit, and use only two wires instead of
four. . ..

“Two such circuits of only one wire
each would deliver 684,000 kilowatts per
wire 100 miles away, or a total of 1,368,-
000 kilowatts. If these two wires reached
from the Columbia River to Chicago,
they would deliver in Chicago about
760,000 kilowatts. If the voltage of each
wire were raised from 400,000 to 500,000
volts, the wires would deliver Chicago’s
total need of 1,000,000 kilowatts.

“YF the wires were carried on to New

York at 400,000 volts, the Columbia
River would deliver to that city about
516,000 kilowatts. If the voltage were
raised to 700,000, the wires would de-
liver New York’s demand of 1,500,000
kilowatts.”

The apparatus for rectifying the high
voltages necessary for p.c. transmission
“will be slowly perfected over the next
few years,” predicted Mr. Ross. “Some
of our brightest engineers are hard at
work on this problem. Already it is pos-
sible to use three 50,000-volt rectifiers in
series, delivering 150,000 volts (p.c.) on
the transmission line. What we need,
however, for 1000- or 2000-mile lines is
not 150,000 volts, but 400,000 or 500,000
volts, or higher.”

Mr. Ross said further that with the
coming of p.c. transmission, huge gen-
erators with higher efficiency will make
their appearance. Treated poles, instead
of towers, would be used to carry the

wires. The saving in copper due to the
use of fewer wires or cables would partly
be offset by the high cost of the tubes at
each end of the circuit. However, the
fact that the generating can be done at
the source of cheapest power will bring
a much lower generating cost so that the
cost of electricity to the consumer can
be lowered.

The system now proposed contem-
plates use of most if not all the unde-
veloped water power totalling, according
to the United States Geological Survey,
over 52 million kilowatts, and the con-
struction of steam power plants near coal
mines and in lignite fields. The coal re-
serves of the nation are estimated at
about three thousand billion tons, and
there are enormous lignite fields in
Dakota and in Texas. On the average,
each pound of coal will produce one kilo-
watt hour, while low grade lignite will
produce somewhat less than one kilo-
watt-hour per pound. Utilization of these
sources together will, however, supply
the demand for electricity for many years
to come, the drain on no one of them
being unreasonable.

But what are the economic possibili-
ties of p.c. transmission? Costs through-
out the country would be largely equal-
ized. There will be no isolated power
plants. Irrigation and manufacture could
be carried on with equal ease in any part
of America, whether it be in the dust
bowl or on tidewater. Industries could
be located anywhere and congested areas
could be decentralized. Most important,
perhaps, is the fact that power could be
delivered from a distance of 1000 miles
at about the cost we get it from 100 miles
distance today. In addition, the greater
flexibility of transmission, allowing huge
amounts of electricity to be sent over
long distances by p.c., will tend to pro-
mote greater use.

HIGH VOLTAGE
DIRECT CURRENT
TRANSMISSION
LINE

Alternating current is stepped up to a high voltage, converted into direct cur-
rent with a tube, then re-converted to alternating current at the point of use
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A MONTHLY DIGEST

TracTOR FOR COMFORT

AVE you heard the latest one about this
farmer’s daughter? Well, her Old Man
got one of those new Minneapolis-Moline de
luxe tractors and she did all the plowing.
Reason enough: the tractor has all the com-
forts of home—and a few others besides.
Radio; self-starter; an enclosed, all-steel
cab; safety glass; comfortable, cushioned
seats for two; complete lighting system; self-

All the comforts of home

energizing brakes—it has them all. Further-
more, it is lined with sound-absorbing ma-
terial, and is air-ventilated. Temperature is
controlled with a hot-water heater in winter
and air circulation in summer.

The new vehicle amounts to a dual piece
of equipment for it can haul plows and har-
rows in the field or roll along the highway
as a truck, pulling a heavy trailer-load of
produce to market at 40 miles an hour. Capa-
ble of pulling four 14-inch bottoms in aver-
age soil, it has a maximum draw-bar pull of
5270 pounds in low gear. It has five speeds
forward and one reverse.

SPECIALISTS SHOULD AbD-
VISE ON HEARING AIDs

EAFENED persons should seek the ad-
vice of doctors specializing in ear dis-
eases when they choose hearing aids, Drs.
Horace Newhart and Henry E. Hartig of
Minneapolis stated recently. They warned
against “racketeering instrument salesmen”
who “exact high prices for instruments which
rapidly wear out, batteries which run down
quickly, and provide no means for servicing
the instrument in order to keep up its effi-
ciency.”
The final test of a hearing aid is intelligi-
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ble, clear speech. Magnifying all sounds for
people who are only deficient in certain parts
of the scale creates unbearable noise, the two
doctors pointed out. Ear specialists can
check on this point and also can advise the
kind of hearing aid needed by those deafened
persons who require sound conduction
through the bone back of the ear drum in
order to hear.

One guard against the “racketeering in-
strument salesmen” is seen in the standards
for hearing aids set by the American Medical
Association, standards to which all reputable
manufacturers now adhere.—Science Ser-
vice.

New FLamEe-ProorING
COMPOUNDS

HE ammonium salt of sulfamic acid is
a valuable flame-proofing agent for use
on fabrics, paper, and other combustible
materials. It has the advantage of causing
no stiffening of fabrics to which it is ap-
plied, nor does it efloresce and whiten the
surface. Fabrics treated with it can be dry
cleaned without losing their resistance to
flames.
Sulfamic acid is made by dissolving urea
in sulfuric acid and adding sulfur trioxide.

It is now produced on a commercial scale.
—D. H. K.

NicHT BLINDNESS
DETERMINER

NEW scientific instrument requiring

only eight minutes to ascertain whether
a person is deficient in vitamin A and afflict-
ed with night blindness, now recognized as
a major factor in night auto accidents, has
been announced by the American Optical
Company. Clinically tested and approved,
this instrument, called the Adaptometer, is

the first ever developed to detect night blind-
ness in a few minutes.

Night blindness is the inability of the eye
to adapt itself to dim light. It was responsible,
according to Dr. J. F. Neumueller, director
of the optical company’s bureau of visual
science, for many of 1936’s 22,000 auto fatali-
ties which occurred during hours of darkness
when only 20 percent of the total traffic was
on the road.

It is claimed the Adaptometer with its
quick and sure test for vitamin-A deficiency
will be of great value to doctors, eye authori-
ties, school dietitians, the Army and Navy,
industrial concerns, transportation compa-
nies, insurance firms, railroads, air transpor-
tation companies, and motor vehicle com-
missions.

Night blindness is definitely associated
with various organic and functional disor-
ders, Dr. Neumueller stated. It is usually
caused by a deficiency of vitamin A. This
essential vitamin is called upon by Nature
to regenerate visual purple, a substance
found in the retina of the eye and necessary
for seeing in dim light. Exposure to glare or
strong light bleaches out the visual purple.
A partial blind period results, lasting until
the regenerative process restores the retina
to normal.

The operation of the Adaptometer is quite
simple. The subject is seated in a dark room
facing the instrument. His eyes are fixed on
a strong light in the upper part of the in-

To detect night blindness
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strument. This light bleaches out the visual
purple in his retina. After a three-minute ex-
posure, the bright light is turned off and the
subject is apparently in complete darkness.
However, when the bright light is switched
off a very weak test light is automatically
switched on. The test light becomes visible
to the subject only after sufficient regenera-
tion of visual purple. The time of regenera-
tion in normal cases should not exceed five
minutes. If a longer time is needed, ~he sub-
ject is considered deficient in vitamin A and
has night blindness.

Harp CRYSTALS FROM
Boric Acip

ERVERSENESS of scientific research

and laboratory use of a tin can gave to
the world recently a new dress for an old
substance, changing boric oxide from a glass
to a crystal as hard as rock.

This new member of the crystal family has
the same fundamental chemical properties as
the boric acid from which are made eye
washes and antiseptics, but it promises new
controls in the manufacture of glass.

Scientists had sought in vain for years to
discover a formula to change the glassy ox-
ide to a crystal. They had used elaborate
laboratory paraphernalia and vacuums in
their futile attempts. But it remained for
Leon McCulloch, a research engineer and
chemist in the Westinghouse Research Lab-
oratories, to make the revolutionary discov-
ery—all because one of his experiments
turned out exactly contrary to his hoped-for
result.

Mr. McCulloch was working with boric
acid fused in loosely covered quart tin cans
under atmospheric pressure in an oven which
was heated to between 225 and 250 degrees,
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Centigrade. “I wanted the mixture to stay
liquid so that it could be used to impregnate
electrical coils, serve as insulation,” he ex-
plained. “But the mixture turned white and
milky, and then pasty. Finally it became
stone-like, something I had never seen hap-
pen before. In fact, it was something that no
other scientist had ever recorded before.”

The engineer “weighed” this strange mass.
Its specific gravity was a third again as great
as a similar lump of boric oxide glass. It was
so hard that several blows of a hammer were
required to shatter it. Its hardness was com-
parable with Portland cement.

Then he melted the mass and discovered
that it had a definite melting point at 470

First step in producing rock-hard
crystals from powdery boric acid

degrees, Centigrade. Its relative, boric oxide
glass, has no definite melting point, making
the transition from a solid to a Jliquid in a
gradual process of heating.

Mr. McCulloch also demonstrated that the
new crystal could be prepared at tempera-
tures around 250 degrees while the glass had
to be fused at 900 degrees.

By adding “seed,” or small pieces, from

Three official witnesses certify to the packing of the Westinghouse Time Capsule,
the “cross-section of our civilization” buried, for the benefit of archeologists
of the year 6939 A.p., at the New York World’s Fair. Grover Whalen, President
of the Fair, signs the document which is to go into the capsule, while the other
two witnesses—F.D. McHugh (left) of Scientific American and C.G. Weber (right)
of the Bureau of Standards—await their turn. David S. Youngholm, West-
inghouse vice president, stands behind Mr. Whalen. On the table before the
group are some of the numerous articles that went into the capsule, which hangs
in the rear (left). The eight cans of films reproduce millions of words in print
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Repeated hammer blows are neces-
sary to break boric oxide crystals

crystalline oxide previously obtained, Mr.
McCulloch was able to induce boric acid
fusions to crystallize immediately. “By this
method,” he explained, “the oxide can now
be prepared in large quantities.”

Boric oxide glass plays an important role
in the chemical and industrial fields because
of its high resistance to heat shock.

Because of its controllable melting point,
the new laboratory discovery should prove
helpful in commercial glass manufacture,
supplanting boric oxide glass in a number of
processes, Mr. McCulloch stated.

PrasTic SEALS

EAD seals used to prevent tampering
with instruments, packages, {freight
cars, and so on, may be replaced by a new
type of plastic seal now being used in
Germany. The new seals have the advan-
tage of being applied by hand without the
use of tools; once in place they cannot be
removed without destroying the seal.—

D. H. K.

RIVER IN SUBMERGED
GRAND CANYON OF
Paciric Coast

HE Pacific Coast’s submerged Grand

Canyon has a swift river that flows along
its bottom, Prof. Francis P. Shepard of the
University of Illinois has reported upon his
return from an exploration of its course for
30 miles, off shore from Monterey, Califor-
nia.

The great submarine canyon [see also Sep-
tember, 1938, Scientific American—Ed.]
which goes to depths of 6000 feet and is ac-
tually contoured like the Grand Canyon of
Arizona, causes a river-like flow by capturing
and channeling ocean tides, Prof. Shepard
discovered through the use of a current
meter.—Science Service.

SLow PROPELLERS FOR
STRATOSPHERE PLANES

CCORDING to Charles H. Chatfield of
United Aircraft, speaking at the Fifth
International Congress for Applied Mechan-
ics, stratosphere airplanes will be equipped
with propellers 20 feet in diameter or about
twice the size of the airscrews in general use
today.
The prediction is sound, and our readers



308

SCIENTIFIC AMERICAN

The Brandenburg; it has made significant ocean flights

may be interested in the scientific reasons
which justify it. When the airfoil or the
propeller blade approaches the speed of
sound it loses lift and efficiency. But the
speed of sound diminishes in air of low
density, which is encountered at great alti-
tudes. Therefore the “compressibility burble”
effects of propeller tips revolving at high
speed will be augmented in stratosphere fly-
ing. The remedy is to make the propellers
revolve much more slowly. But if the speed
of the propeller is much slower it will not
he able to absorb the engine power.

Hence the logical conclusion: a propeller
revolving much more slowly, but having a
much greater diameter than the airscrews
now being used on our transports.—A4. K.

A SieN1FICANT OCEAN
FricuT

ON-STOP flights across the North At-
lantic do not now carry the thrill that
they once did. Corrigan was a nine days’
wonder, but the memory of his flight will last
but a fraction of the time that Lindbergh’s
exploit will continue to be recalled. The ex-
ploratory crossings of large seaplanes are
taken for granted. The recent exploit of the
Lufthansa Focke-W ulf Condor Brandenburg,
on the other hand, has a special significance.
It was the first non-stop flight between Ber-
lin and New York, on the difficult westward
crossing, in which contrary winds are the
general rule. The Brandenburg is a land-
plane, and its flicht will confirm many in
the belief that multi-engined planes can be
used for over ocean flying, particularly when
it is intended to serve inland centers.
Records of this kind generally are achieved
with specially constructed aircraft, but this
great four-engined Condor was one of a
fleet of Focke-Wulf machines ordered for the
Lufthansa, and was to all intents and pur-
poses in standard condition except for the
extra fuel tanks installed to increase the
range. On landing in New York it was dis-
covered that an oil lead to one of the four
engines had fractured. This delayed the re-
turn trip a day, but also showed that mod-
ern aircraft are much less handicapped by
the occurrence of minor mishaps than the
airplanes of a few years back. Finally, it is

most significant that the flight was kept a
complete mystery to the last, and that no
reports were received from the crew during
the entire two flights. The supposition is that
the radio direction finding equipment on
board the aircraft functioned admirably
without aid from a special organization.
This indicates far greater independence of
radio aids to navigation than is generally
believed to be possible.

To Americans the flights were gratifying
for two reasons. The fine engines employed
were Hornets, developed by Pratt & Whitney,
even though built by the Bayerische Motro
Werke in Germany. Secondly, the appear-
ance of the trim looking Brandenburg is in
every respect a derivative of American prac-
tice, although this in no way detracts from
the credit of the German designers and
constructors. After a certain stage of devel-
opment has been passed, all vehicles of
transportation tend to assume similar char-

‘acteristics.—A. K.

SIMPLIFYING THE PiLoT’s
Task

UMEROUS engineers and inventors

have given thought to the problem of
simplifying the airplane pilot’s task by as-
sembling the indications of a number of in-
struments at a single point of observation.
It is gratifying to learn that the Sperry Gyro-
scope Company, which has developed so
many instruments for the pilot to observe,
has now brought out a practical method of

MARKER LIGHT FOR USE WITH
FAN, POSITIVE CONE OF SILENCE,
AN APPROACH BEACONS

RATE OF TURN
NDICATOR

ARTIFICIAL
|__HORIZON
RATE OF CLUMB
of
LEVEL FLIGHT

SPERRY

_BALL BANK

Simplified flight instruments
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reducing the pilot’s work along these lines.
The device, termed the “Flightray,” makes
use of a cathode-ray tube, upon the luminous
screen of which the various indications are
assembled in a standard pattern. The multi-
ple indicator reproduces indications from
the artificial horizon, directional gyro, turn
indicator, and altimeter. It may also be used
to show position on the glide path and the
localizer radio beam for instrument landing.
The Flightray has undergone severe tests
successfully at the Indianapolis Airport, and
many blind landings were made using solely
the indications of the Flightray. Pilots will
give thanks when the instrument is available
for service use.

The photograph gives an idea of the man-
ner in which the instrument works. The
horizon indications are shown in the con-
ventional manner. The rate of turn is shown
by side-to-side movements of the vertical bar.
When the instrument is set to show level
flight at cruising altitude, the concentric
circle encloses the miniature airplane as
long as level flight is maintained, and the
position of the circle thus indicates devia-
tions above or below the desired altitude.
With the aid of a selector switch the Flight-
ray may be changed from a flight indicator
to a Janding indicator.—A. K.

WOMEN AT THE AIR
RacEs
OUR readers must have been pretty well

jaded with the usual graphic news-
paper accounts of the National Air Races,
so we will not risk boredom by telling of
the records achieved, of the dramatic way in

Miss Cochran, 1938 winner of the
Bendix Trophy race, with Major de
Seversky (right) and Ray Brown

which Roscoe Turner won the Thompson
Trophy, and so on. But there are two things
which will remain in our memory of this
year’s great Cleveland contests. One is the
remarkable way in which women can beat
men at the very masculine game of flying.
The other concerns the flying characteristics
of the Fieseler-Storch plane, which makes
more poignant the regret that America has
never taken kindly to the Handley-Page slot.

The Bendix Trophy, the classic transcon-
tinental speed race since 1931, was won by
Miss Jacqueline Cochran, famous pilot who
flew a superb race from Burbank, Cali-
fornia to Cleveland (covering the distance in
10 hours, 7 minutes, 10 seconds) and beat
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nine competing men. She flew a Seversky
single seater, powered with a Pratt & Whit-
ney Twin Wasp engine. The Bendix Trophy
and an important sum in cash were her re-
wards.

Again, in showing what a Handley-Page
slot with flaps and proper design can do,
Friulein Hanna Reitsch, a diminutive young
woman of 25, performed amazing acrobatics
and astounded the general public and the
experts by her ability to fly very slowly in
perfect control and to land on the proverbial
dime.

As shown in our photograph of the
Fieseler-Storch ship, the slot or movable air-
foil is placed ahead and along the entire
length of the leading edge. The rear flap also
runs the entire span of the wing. The com-
bined effect of slot and flap is to decrease
the stalling speed, to prevent “stalling,” and
10 keep the ailerons perfectly effective under
the slowest flight conditions. The Fieseler-
Storch, a braced monoplane of German con-
struction, is otherwise in no way remarkable,
though it achieves a fair speed for its type
and power. Perhaps Friaulein Reitsch’s ex-
hibition will revive interest in the utilization
of such slots.—A4. K.

JOBS

IFTEEN of our major manufac-

turing industries of today have
been developed since 1879, and it
has been estimated that these 15 in-
dustries have created, directly and
indirectly, 15,000,000 new jobs.

CoMPETITION IN TRANS-
ATLANTIC SERVICE

O far Pan American Airways has been
the sole American company contemplat-

ing a transatlantic air service, and it is in-
teresting to learn that they are likely to have
a competitor. American Export Airlines,
affiliated with American Export Lines, has
the backing of an organization of long ex-
perience and fine reputation in steamship
operation. After two years of survey work,
American Export Airlines has purchased
from Consolidated Aircraft a 15 ton semi-
cantilever monoplane flying boat of the PBY
type, used successfully by the Navy and now
converted to commercial use. The flying boat
will cruise at nearly 200 miles an hour, and
has a payload of 2000 pounds with a cruis-
ing radius of 4000 miles. No monopoly is as
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satisfactory as competition between two or
three efficient organizations; hence the avia-
tion industry will probably welcome this new-
comer in the field of air transport.—A. K.

BREATHE EASIER

HE Reidcraft Company has developed
an ingenious device called the Airoma.
It is employed for humidifying air within a
room to alleviate colds and other respiratory
afflictions such as laryngitis, croup, asthma,
and hay fever. The Airoma consists of a glass

Fragrance diffuser

water reservoir, an electric heating chamber,
and a vapor chamber. Drops of medicated
inhalants, pine fragrance, and other aromat-
ics are put on a special cotton puff which
is placed over the vapor chamber. The Airo-
ma dispels their fragrance throughout the
room. The two chambers and the water re-
ceptacle unit are produced from a special
type of phenolic Bakelite molded which is
highly resistant to water and chemicals.

Forty-Foor PHOTO MAP

HE largest aerial photographic map in
the world? Perhaps. It is a bird’s-eye-
view of the 100-mile-long island of Puerto
Rico! A picture so large that a full minute
and a half is required to circumscribe it on
foot; and so precise that individual houses
may be discerned upon it. Such a unique en-
terprise has just been completed by the
Puerto Rico Reconstruction Administration.
In 1935 when the Puerto Rico Reconstruc-
tion Administration came into being as an
agency for the rehabilitation of the stricken
Puerto Ricans, it was deemed necessary to
make an aerial map for use in planning a
long-range program of reconstruction in the
fields of agriculture, industry, rural rehabili-
tation, slum clearance, and so on.
The project got under way. A total of 95
individual flights were made and 3564 ex-

The Fieseler-Storch, a German monoplane with slots and flaps, which recently
created a sensation by its ability to fly and land slowly, under perfect control

100 miles in 40 feet

posures taken. Precision work of the most
involved and exact kind was carried on so
that the photographic map would be, in every
way, scientifically correct.

Now, the picture is made, and the Puerto
Rico Reconstruction Administration and
other government agencies have at their dis-
posal possibly one of the most interesting
and valuable photographic products in the
world. Costing about $69,000 to make, copies
of the map are being made available to pri-
vate concerns and parties for less than $300
each.

The uses of such maps are manifold. Valu-
able for the interpretation of agricultural,
industrial, engineering and municipal prob-
lems, they also may be used for surveys of all
kinds, for the location of high-tension power
lines, the planning of reservoirs for water
power, electrification and hydro-electric proj-
ects, harbor improvements, city planning,
traffic surveying, flood control, and timber
estimates.

The immeasurable value of the map for
use in planning fortifications, in carrying on
maneuvers, or in war time is self-apparent.
Both the Army and the Navy are availing
themselves of the possibilities of this map.

“THERMOS BOTTLE” AIR
CONDITIONING

HE idea of churches being air condi-

tioned by a giant Thermos bottle was
discussed recently in Boston at the meeting
of the Power Engineers Association at the
Engineers Club.

Walter A. Grant, District Chief Engineer
for Carrier Corporation, described this meth-
od as being ideally adapted because of the
short periods during which churches are
used.

“It appears self-evident,” stated Mr.
Grant, “that an application such as air con-
ditioning a church for only a few services
a week will permit the use of a very small
refrigeration plant storing up cooling effect
24 hours per day for the six week days, and
releasing all of this stored cold in a veritable
avalanche for the relatively few hours of
actual use.

“There are a number of similar applica-
tions,” he continued, “where storage is the
obvious solution. Under this heading come
cafeterias operating just during noon hour.
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This is the method used in the Carrier em-
ployes’ cafeteria at the Syracuse plant. Also
funeral parlors and certain classes of audi-
toriums can provide summer comfort with
this system. Water is gradually cooled and
stored in a large insulated tank that is vir-
tually a Thermos bottle. This chilled water
is then released to the air-conditioning sys-
tem where the air is cooled to the desired
temperature for comfort.”

HicH ScHOOL STUDENTS
Stupy EUGENICS

UGENICS, including a study of venereal

diseases, sterilization, attitude and fit-

ness for marriage, is being taught to pupils

in the high school at Blackfoot, Idaho, and
in several other towns in Idaho.

The students like the course and think it
practical, S. Edmund Stoddard, of the Black-
foot High School, reports to the journal
School and Society.

Eugenics is taught as part of a course
dealing with genetics and heredity, in which
popular misconceptions concerning prenatal
influences and sex determination are de-
bunked and the students are allowed to ob-
serve the mechanism of heredity in plants
and fruit flies. Each is required to work out
charts showing the inheritance in his own
family of two traits such as eye color, teeth
abnormalities, or taste differences.

Venereal diseases are included in the
studies because, although they are not
hereditary, they are so readily transmitted
from mother to child. Objection to the course
has been made on the ground that high-
school seniors are too immature for such dis-
cussions, Mr. Stoddard said. His reply is
that high-school students are getting mar-
ried and becoming parents. “It would seem
a worth-while education for these young
people to realize the responsibility of mar-
riage and the vital réle of inheritance, and
also environment, in the rearing of their
children,” he said. “Certainly young married
people should know the facts of marriage.”
—Science Service.

Froatine HoME

OME months ago we described in these
pages an all-steel, all-welded house built

by R. G. LeTourneau, Inc., which was built
in the factory and then moved to its site on
a trailer. Since that time 33 similar houses
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Courtesy 13akelite Corporation

Burning cigarettes, carelessly for-
gotten, wili not drop from this ash
tray to scar furniture, burn rugs.
The heat from a lighted cigarette,
as the ash grows long, will expand
a spring which tilts the rest and
dumps the cigarette into the tray

have been built and some of them have
served as homes for employees of the com-
pany.

Recently home No. 1, after serving as a
residence for a year and a half, was carried
on a 16-wheel trailer to the river bank, low-
ered into the river by an 80-foot tractor-crane,
and towed across the mile-wide Illinois River
by a 27-foot, 60 horsepower motor launch. It
was then set up on a new home site, none the
worse for its voyage. Judging from the photo-
graphs, no extra work except partially board-
ing up the doors was necessary before the
job of floating.

FirsT SuBwAY-BUILDER
HoNoRED

EARLY 69 years ago, on February 26,

1870, the world’s first subway was open-
ed under Broadway, New York City, ex-
tending one block south from Warren to
Murray Streets. For three years thereafter,
the chief “sight” of the city was the “ride”
under Broadway for a quarter, the proceeds
of which were donated to charity.

Recently, on its “Famous Firsts” program,
radio station WOR honored the pioneering
Editor of Scientific American, Mr. Alfred
Ely Beach, for his invention of the tunnelling
shield that drove this nine-foot tube only 10
feet below the cobblestone surface of the
thoroughfare; shields based on this same
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principle have bored all subaqueous tunnels
ever since, including the famous Blackwall
Tunnel under the Thames River at London,
England.

Visitors to the Edison-Ford Museum at
Dearborn, Michigan, can see today the Beach
Shield (which was removed from its 45-
year resting place in 1912) with its hydraulic
jacks or rams that, bearing against the end
of the completed tunnel, pushed the cutting
edge forward through the earth, directing it
around a curve by exerting greater pressure
on the outer edge. As the Beach Pneumatic
Transit Co., under its franchise to lay pneu-
matic tubes to convey mail the entire length
of Manhattan Island, as well as under the
rivers, was not allowed to dig up the streets
—*“the walls of the Astor House would fall
and dire calamity would follow”—Editor
Beach experimented with a four-foot shield
of wood. Finding that it would work and
that he could direct it, he boldly drove a
nine-foot tube.

SENSITIVITY
GALVANOMETER that will

detect a current variation of a
ten-trillionth of an ampere, has
been built at the Smithsonian In-
stitution. Twenty times more sensi-
tive than any heretofore used, this
instrument, together with a thermo-
couple, will make available to as-
tronomers data from which can be
deduced hitherto unobtainable in-
formation on the structure of lumi-
nous bodies in far distant space.

HyprocEN IN BuLk

HE increasing use of hydrogen in chem-

ical manufacture, particularly for the syn-
thesis of ammonia and the hydrogenation of
coal and oils, has put production on a huge
scale. Although no less than 25 different
methods have been used at one time or an-
other in the production of hydrogen, only
three are of present substantial importance.
These are the complete gasification of coal,
coke, lignite or other carbonaceous materials
by the water-gas and producer-gas processes;
the separation of hydrogen from coke-oven
gas by low-temperature liquefaction plants;
and the electrolysis of water. The first of

A welded steel house is lowered into the Illinois River and, right, towed to its new home site
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J. E. SMITH, President, National Radio Institute

Established 1914

The man who has directed the home study training of more
men for the Radio Industry than any other man in America.

I

Set Servicing

Fixing Radio
spare time pays many
$5, $10, $15 a week
extra while learning.
Full time repair pays as
much as $30, $50, $75
a week.

sets in

Broadcasting
Stations

Employ managers, engi-
neers, operators, instal-
lation and maintenance
men for fascinating jobs
and pay up to $5,000 a
year.

Loud Speaker
Systems
Building, installing,
servicing, operating
public address systems
is another growing field

for men well trained in
Radio.

HERE’'S PROOF

THAT MY TRAINING PAYS

$50 Monthly in Spare Time
“I work on Radio part time, still holding my

regular job. Since enrolling seven years ago,
1 have averaged around $50 every month.”
JOHN B. MORISSETTE, 809 Valley St.,
Manchester, N. H.

Makes $50 to $60 a Week

“l am_ making between $50 and $60 a week

after all expenses are paid, and 1 am getting

.l]] the Ra(ho work I can take care of, Lhanks
N. R. H. W. SPANGLER, 126

l,a) St., Ixm)\u]le Tenn.

Operates Public Address System
“I have a position with the Los Angeles Civil
Service, operating the Public Address System
in the City Hall Council. My salary is $170 a
month.”” R. H. ROOD, R. 136, City Hall,
Los Angeles, Calif.

Over $1,000 Before Graduating
“‘Before completing half the N.R.I. Course 1
was servicing sets, and I made $1,000 to $1,200
before graduating. I am doing Radio service
work for myself now.”—ASHLEY G. ALD-
RIDGE, 1228 Shepherd St., Petersburg, Va.

-

(S &

Chief Operator Broadcasting Station

‘“VWhen T completed 20 lessons I obtained my
Radio Broadcast Operator’s license and immedi-
ately joined station WMPC, where I am now
Chief Operator.””—HOLLIS F. HAYES, &)
Madison St., Lapeer, Mich.

s
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Be a Radio Expert

930550475 2 veat

| will train you at home for many Good

Spare Time and Ful

Radio offers you many opportuni-
ties for well-paying spare time and
full time jobs. And you don’t have
to give up your job, leave home or
spend a lot of money to train to get
those jobs—to become a Radio Ex-
pert.

Get Ready Now for Jobs Like These

Radio broadcasting stations employ engineers,
operators, station managers and pay up to $5,000
a year. Fixing Radio sets in spare time pays
many $200 to $500 a year—full time jobs with
Radio jobbers, manufacturers and dealers as
much as $30, $50, $75 a week. Many Radio Ex-
perts open full or part time Radio sales and re-
pair businesses. Radio manufacturers and job-
bers employ testers, inspectors, foremen, engi-
neers, servicemen, and pay up to $6,000 a year.
Automobile, police, aviation, commercial Radio,
loud speaker systems are newer fields offering
good opportunities now and for the future.
Television promises to open many good jobs
soon. Men I trained have good jobs in these
branches of Radio. Read how they got their
jobs. Mail coupon.

Why Many Radio Experts Make
$30, $50, $75 a Week

Radio is young—yet it’s one of our large indus-
tries. More than 28,000,000 homes have one or
more Radios. There are more Radios than tele-
phones. Every year millions of Radios get out
of date and are replaced. Millions more need
new tubes, repairs. Over $50,000,000 are spent
every year for Radio repairs alone. Over
5,000,000 auto Radios are in use; more are
being sold every day, offering more profit-making
opportunities for Radio experts. And RADIO
IS STILL YOUNG, GROWING, expanding
into new fields. The few hundred $30, $50,
$75 a week jobs of 20 years ago have grown

to thousands. Yes, Radio offers opportuni-
ties—now and for the future!

Many Make $5, $10, $15 a Week Extra
in Spare Time While Learning

The day you enroll I start sending Extra
Money Job Sheets; show you how to do Radio
repair jobs. Throughout your training I
send plans and directions that made good
spare time money—$200 to $300—for hun-

| Time Radio Jobs

dreds, while learning. I send you special Radio
equipment to conduct experiments and build
circuits. This 50-50 method of training makes
learning at home interesting, fascinating, prac-
tical.

1 Also Give You

This Professional
Servicing
Instrument

Here is the instru-

ment every Radio ex-

pert needs and wants—an All-
Wave, All-Purpose, Set Servicing

Instrument. It contains everything
necessary to measure A.C. and D.C. voltages
and current; to test tubes; resistance; adjust and

align any set, old or new. It satisfies your needs for
professional servicing after you graduate—can help
you make extra money fixing sets while training.

Money Back Agreement Protects You

T am so sure I can train you to your satisfaction that
1 agree in writing to refund every penny you pay me
if you are not satistied with my Lessons and Instruc-
tion Service when you finish. A copy of this agree-
ment comes with my Free Book.

Find Out What Radio Offers You

Act Today. Mail the coupon now for ‘‘Rich Rewards
in Radio.”” It's free to any fellow over 16 years old.
It points out Radio’s spare time and full time oppor-
tunities and those coming in Television; tells about
my training in Radio and Television; shows you let-
ters from men 1 trained, telling “hat they are domg

and earning. Find out what Radio offers
MAIL ('OIIO\' in an envelope, or paste on a post-
card—XNOW

J. E. SMITH, President, National Radio Institute
Dept.

8NWS8, Washington, D. C.

RICH REWARDS
IN RADIO

This Coupon is Good for ...
One FREE Copy of My Book

0 J.E.SMITH, President, Dept. SNW§

: National Radio Institute, Washington. D. C.
[ ] Dear Mr. Smith: Without obligation, send me
[ Radio,”

l them at home in spare time. (Please write pl
B NAME.......

]

| ADDRESS

1

Ba

Rewards in 1
telling about spare time and full time Radio opportunities, and how I can train for I
ainly.)

free yvour 64-page Book “Rich

;
i
:
-
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these accounts for approximately 55 percent
of the total hydrogen produced, the second
for about 26 percent, and the third for 16
percent. In the United States, hydrogen is
produced principally by the water-gas pro-
cess and by electrolysis.—D. H. K.

SMOKE

HE visible part of the smoke
emitted from one cigarette
weighs .0031 of an ounce. By puffing
322 cigarettes, it is possible to make
enough smoke to weigh one ounce.

FreEEzING NEEDLE FOR
CHILLING BEEF

ITH the advent of refrigeration and

the refrigerator car, the modern pack-

ing industry might be said to have had its

birth. Today the housewife anywhere in the

United States and in most foreign countries

can have fresh meat for her table all year
’round.

Now another invention in refrigeration, de-

veloped by two Wilson & Company employes,

How the new freezing needle is in-
serted into a heavy beef carcass

makes possible an improved method of chill-
ing heavy beef carcasses to insure finer qual-
ity beef.

For many years meat packers have been
confronted with the problem of getting re-
frigeration into the interior of the round on
heavy beef carcasses. Because of the large
bulk of the round and its covering of fat,
the interior of the rounds frequently soured
because they did not chill sufficiently rapidly
to stop bacterial action.

Laboratory tests demonstrated that bac-
terial action in beef can be retarded at 50
degrees to 55 degrees, Fahrenheit. Tests have
further shown that where the cooler tempera-
ture was 28 degrees to 32 degrees, Fahren-
heit, the temperature inside the round was
still 79 degrees, Fahrenheit, after 12 hours in
the cooler.

A unique invention, developed and pat-
ented by John Malone, beef division super-
intendent of the Wilson & Co. Chicago plant,
jointly with Adam Young, beef dressing
foreman in the same plant, and now -being
used by Wilson & Co., has effectively solved
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Commercial beef-freezing set-up

the problem. The invention consists of a hol-
low, stainless steel needle through which
flows a regulatable stream of cold brine. The
needle has a length of 17% inches from base
to tip, and a solid sharp point which permits
insertion into the beef hind quarter to make
direct contact with the hip joint region
where bacterial action is most likely to occur
if the temperature is not rapidly brought
down to 50 degrees, Fahrenheit, or lower
within 12 hours after the animal is slaugh-
tered.

Full and uniform circulation of the brine
through the needle is assured by the inner
tube assembly. Inside of the outer needle
is a stainless steel tube which fits into the
base and body of the needle to direct the
flow of in-coming brine to the point of the
needle. From the point, the brine flows back
between the walls of the needle and the inner
tube to an outlet in the base. The inlet and
outlet connections of the needle are joined
with the cooler brine lines by flexible hose
lines which permit considerable freedom of
motion in the insertion and withdrawal of
the needle. Petcocks permit stoppage of
brine flow through the needles when they are
not in use.

With the use of these new needles, cooler
temperatures need not be lower than 32 de-
grees, Fahrenheit, which means that there are
savings in the cost of refrigeration, as well as
protection against souring in the rounds.
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This invention is another step in insuring
finer quality meat for the American con-
sumer, and is an example of the constant
refinements in meat packing being brought
about through scientific research by large
packers. It is this constant scientific research
which assures that the meat supply of the
American housewife will be the finest obh-
tainable.

REesiN PLASTICIZER IN
LuBRrIiCcANTS

UBRICANTS can be improved and made
resistant to high temperatures by the
addition of dibutyl phthalate, a material
used to soften resins, and a resin as a thick-
ener. Resistance tocarbonization at high tem-
peratures and good lubricating and viscosity
characteristics are claimed for the mixture.
A typical blend consists of mineral oil, 16
parts; dibutyl phthalate, 3 parts; and poly-
vinyl acetate, 1 part.—D. H. K.

LOCOMOTIVES

IF coupled together, all the loco-
motives and cars owned by the

| railroads of the United States would

| make a train approximately 20,000
miles long,

UniQue HeaT TREATING
MEeTHOD

ESEARCH conducted during the last

four years by the Monarch Machine
Tool Company has resulted in the develop-
ment of a process which permits selective
heat treatment of the ways of large lathe
beds without the necessity of building a fur-
nace of sufficient size to accommodate the
entire casting. By the new method, no fur-
nace at all is required, the heating and
quenching being carried out in one opera-
tion by means of a specially designed oxy-
acetylene torch equipped with a series of
water jets for quenching, which follow im-
mediately behind the burner tip. In this

Heat-treating lathe-bed ways without a furnace
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THESE TWO MEN GREW UP TOGETHER hut today they have
gone separate ways. .. one into a blind alley. . .the other to SUCGCESS

ERE ARE TWO MEN. They were
boyhood chums. They lived in the
same block. They attended the same
schools. Yet, today, one is well up the
ladder of success—the other is a minor
employee tied down to humdrum routine,
his salary small, his future insecure.
Why is one a success and the other a
failure? Because only one has learned the
secret of “‘Fifteen MinutesaDay."” Planned
reading brought him pleasure, advance-
ment and profit. It gave him the cultural
background he needed to build a success-
ful social and business career.

READING FOR PLEASURE, AND PROFIT

Dr. Charles W. Eliot (for forty years
President of Harvard University) realized
perhaps more clearly than any other man
that knowledge is power. And he knew that
the most useful background of knowledge
could be obtained in an easy, fascinating
way . . . through daily association with
the world’s most brilliant minds.

From Dr. Eliot’s intimate acquaintance
with the great books of the world, he
selected the priceless treasures of litera-
ture. He gives them to you in his famous
Five-Foot Shelf of Books (The Harvard
Classics) . . . maps out a course of reading

. shows how to get the most out of
every spare moment by following his
masterful Reader’s Guide.

CONQUER NEW WORLDS,
IN 15 MINUTES A DAY

Tonight, perhaps, you ride with chival-
rous, whimsical Don Quixote, sharing his

hilarious adventures in the land of dark-
eyed senoritas. Tomorrow you may join
Omar Khayyam in his glamorous verse,
while orientals dance to mystic rhythms.
Or you may choose to follow Socrates’ wit-
sharpening logic, the political economy of
AdamSmith, or Joseph Lister’s discoveries.

THE SCOPE OF THESE AMAZING VOLUMES

A turn of the page and you skip from
century to century—from science to re-
ligion—from poetry to lIirose. You marvel
at the mighty scope of these fifty masterful
volumes—and suddenly the realization
breaks over you that you have at your

" finger tips the sublime thought of the ages

—the sum total of man’s achievement
since civilization began. Without leaving
your arm chair, you enjoy the companion-
ship of the world’s most illustrious minds.

THIS LITTLE BOOK TELLS YOU HOW
Youowe it to yourself to know more about

50 ;
VOLUMES
80% Less

¢ tham you'd pay il
bsught indi-

THIS COUPON ENTITLES YOU TO FREE BOOKLET

this momentous opportunity for self-ad-
vancement. Read the full description of
The Harvard Classics in this fascinating
little book entitled, ‘‘15 Minutes a Day.”

THIS VALUABLE BOOKLET FREE!

Itis yours for the asking. In it you will
see how to broaden your horizon beyond
the limits of your own experience—how to
store your mind with the wisdom and wit
of the ages—break the chains of mental
inferiority that hold many men back—and
step forward into the business and social
position which is rightfully yours. Take
the first step now by mailing this coupon
before you turn another page!

DR. ELIOT’S FIVE-FOOT
SHELF OF BOOKS

(THE HARVARD CLASSICS)

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

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

998-HCR
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Tram at LINC D LN

Rill Burgess, the Pilot pic-
HR tured below, trained at
COLN Now he pilots

his plane all over the
country in aerial map-
ping service. Travel, ad-
venture, good pay are
JOBS! Bill’s reward for
training at Lincoln, a
Government Approved School.

BE a PILOT, MECHANIC or an
AERONAUTICAL ENGINEER.
Lincoln Training has helped hun-
dreds to success in Aviation. It
can help YOU prepare for a good
position as Licensed Pilot, Me-
chanic or as Aeronautical Engi-
neer. Here you can learn to fly fast
modern airplanes; overhaul and re-
pair modern aircraft motors; assist
our Engineers in building real air-
planes.
GOOD POSITIONS and GOOD PAY
in Aviation. Many make $200 to
$600 a month. We train you and as-
sist our Graduates in locating positions.
MAIL COUPON TODAY for full information.

LINCOLN AIRPLANE & FLYING SCHOOL &
654 Aircraft Bldg., Lincoln, Nebraska 1
I'd like to get into Aviation. Please send complete L
information about Lincoln Training. :
NAME. ...t ]
Address :
City. State ... ... L}

--------“;----------------J

GIVE YOUR NEW ITEMS
In the Electrical & Fire Prevention Fields

a quick person to person introduction to na-
tional authorities who influence sales. We
also know all the short cuts to getting local
approvals and ordinance changes.

JAMES STEEL MAHAN

201 N. WELLS ST. CHICAGO, ILL.

Chemical Gardening

GROW Flowers, Fruits, Vegetables, with-
out soil. Make money growing plants |
in water Indoors during winter. Weighed
Chemicals, Formula, Instructions, $1.00
postpaid.

GORDON LABORATORIES
509 Fifth Ave., Dept. S., New York, N. Y.

What’s New for Xmas?
The Johns Gem Cutter

A complete, portable gem cutting out-
fit for that rock and mineral collector
in the family that would like to turn
his collection of rough specimens into
a beautiful array of cabochon and
faceted gems.

An Inexpensive Gift
For a Grand Profitable Hobby

Used Everywhere

Send for free folder or send 25c for
20-page interesting, illustrated in-
struction booklet describing the Johns
Gem Cutter and the fascinating art
of gem cutting.

THE JOHNS COMPANY, Dept. S
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flame-hardening process, the lathe bed is
immersed in a tank of water to a point just
below the ways and a motor-driven mechan-
ism then draws the heating and quenching
unit at a uniform speed over the ways. Only
one pass over the bed is required. The rate
of travel of the burner tips over the bed ways
depends on the thickness of the bed, varying
from three to six inches per minute.

Test trips corresponding to the different
sections of ways are used to determine the
proper burner tips, the amount of heat to be
applied and the rate of travel. The depth of
penetration of the hardened surface can be
varied from Y5 inch to % inch and the Brinell
hardness is raised from 225/240 “as-cast” up
to 575/590 after this treatment.

The nickel-chromium cast iron employed
in Monarch lathes, aside from its other de-
sirable properties such as high strength, rig-
idity, and machinability, is admirably adapt-
ed to this unique method of heat treatment.
Nickel lowers the critical range, thereby per-
mitting hardening at a lower quenching tem-
perature than if plain cast iron were used,
and tending to “blend” the hardened surface
gradually into the core, hence minimizing
troubles which might result from a too sharp
line of demarcation between the surface and
the unhardened interior portion of the cast-
ing.—Nickel Cast Iron News.

TreATING DAIRY WASTES

Y adding a tanning agent to the waste
waters from dairies, the proteins are
coagulated and putrefaction is prevented.
This new process is being applied in Den-
mark. Chrome alum and similar mineral tan-
ning agents are used and relatively small
quantities will serve the purpose. The dosage
must be regulated according to the concen-
tration and nature of the waste water. A little
over an ounce of chrome alum per 100 gal-
lons of waste water is effective.—D. H. K.

“JiITTERBUG” SWINGS THREE
Tons TWELVE FEET IN AIR

<« TITTERBUGS” are usually associated

J with “swing.” That’s why R. C. Howell,
Cleveland engineer, decided on the name
“Jitterbug” when he perfected a new type
of Howell industrial truck which will swing
a load up to 6000 pounds from a factory
floor up to a height of nearly 12 feet, with

Sappington, St. Louis County, Mo.

Mechanical “Jitterbug”
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HAND SIGHTING LEVELS

marked with horizon-
tul stadia lmt- repre-
scnting 6/ at 1007

Here’s the handiest little sighting
level you’ll ever buy for only $1.00.
Made in U. S. A. by leading instru-
ment maker to sell for $5.50. We
have a limited supply available at
the low price of $1.00 each, all
brand new and in Al condition.
Used and recommended by many
gov't agencies, leading engineers
and contractors for grading, sur-
veying, landscaping and road build-
ing. Many other uses. MAIL YOUR
DOLLAR TODAY for this handy
level; your money will
be refunded if level is $'|
not as represented. (A
ACT NOW. Add 10¢ fm
fobmrg)n and

(Binoculars repairved, bought, sold.)

F. C. MEICHSNER CO., Dept. SA
93 Federal St., Boston, Mass.

NATURAL
PHENOMENA

are formed of cyclic and acyclic
parts. The acyclic parts are more
simple; the cyclic parts are less
simple. Parts which are acyclic
and two dimensional correspond
Parts
which are cyclic and two dimen-

to compound numbers.

sional correspond to the com-
plex numbers. The analogous
properties of compound and
complex numbers are developed
in:—

SECOND AND THIRD
DIMENSIONS
OF ALGEBRA
by Robert A. Philip
Price two dollars

THE MONOGRAPHIC PRESS

106 Washington St. Fairhaven, Mass.
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PATENTS

TIME
COUNTS

in applying for patents. Don’t
risk delay in protecting your
ideas. Send sketch or model for
instructions or write for FREE
book, “‘Patent Guide for the

FREE BOOK Inventor,” and ‘‘Record of In-
ﬁ]%‘:l‘ggnsrel;a}]‘?bt‘g p':tf:;; vention’’ forn1. No charge on
procedure. A copy will be how to proceed. Prompt, care-

sem to you without charge. i i
Wr ful, efficient service.

CLARENCE A. O'BRIEN AND HYMAN BERMAN
Registered Patent Attorneys
548-V Adams Building, Washington, D. C.

You Audit the Accounts
of your Treasurer,
Why not your Insurance?
After all it is the

Basic Assurance of your
Investment

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

116 JOHN STREET NEW YORK

['WANTED: MANUSCRIPTS

New York Book Publisher respectfully solicits
worthwhile manuscripts for publication on
Royalty or Co-operative basis.

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

" Special '37 Rifle Cal. 30-06

assembled, refinished and proof tested. TUsed selected
barrel, 24” heat treated receiver, properly head spaced.
Smtable for Legion Posts and }.Iummcr Length 44”7,
weight 9 1bs.. shipping weight 16 lbs. Price $18.
New catalog, 286 pages for 50 cents.

New circular for 3¢ stamp.

Francis Bannerman Sons, 501 B’way, N. Y. City

POOR EYESIGHT?
Try the new PIKE Electric Reader

A boon for elderly people and others with
poor eyesight. Wonderful for doctors, sci-
entists and draftsmen.

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

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

WANT a new business profession

DO YOU of your own, with all the trade
a foot correctionist, and in a few

you can attend to# Then become

weeks earn big income in service fees—not medl(al or chi-

ropody—easy terms for home training, no further capital

needed, no goods to buy, no agency. Est. 1894. Address
Stephenson Laboratory, 8 Back Bay, Boston, Mass.

USED CAR SECRETS REVEALED!

Avoid gyp cars. Select a maximum value auto-
mobile with USED CAR VALUE GUIDE. Dis-
cover weak and strong points. Inside buying
facts revealed by experts. Thousands praise its
use. Send 25c to Automobile Research Bureau,
Dept. I-L, 520 N. Michigan Ave., Chicago, Il

| NEW AUTOMATIC ADDER, $3.75

3 3 Makes adding easy. It’s accurate,
quick, durable and easily operated.
Capacity 8 columns. Save time, brain

work and errors. 85,000 pleased

owners. Fully guaranteed. Price
$3.75 delivered. Agents wanted.

J. H. anseﬂ & Co.. Dept. 42, Box 302, Altadena, California

Spectroscope and book of 120 experiments. . $2.50
Stroboscope with motor,neonlamp and book $1.00

Electric Fun book, 200 stunts with 110 volts. . $1.00
High Voltage Fun book, companion book wn}i q';)00

Maglc Rodglowsin the dark in 6 colors ...... 1.00

Spinthariscope: shows radium atoms unlodH:

Cutting Sons, 128 W St., Campbell, Calif.
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the greatest of ease. The “Jitterbug” can be
driven right into a box-car and will load up
a height of six feet, without using telescop-
ing frames which nearly double the height
to which it can load. Both the pay-load and
the weight of the truck are carried on dead
axles and on the 12-ply, heavy duty, General,
industrial truck tires.

Direct READING
ErreEcTIVE TEMPERATURE
“METER”

ITH the rapid expansion of air condi-
tioning it has become increasingly nec-

essary to determine something more than |

mere temperature and humidity of the air in
a room. Effective temperature is more im-

THERHUMITER
iy

Effective temperature read directly

portant than either, yet it is determined by |
| a consideration of both these other factors. |

Effective temperature is an arbitrary index
of the degree of warmth or cold felt by the
human body in response to heat, humidity,
and air motion.

Any student of physics knows that it is a
simple matter to determine the percentage
of humidity in any given space by taking
readings of a wet bulb thermometer and a
dry bulb thermometer and then, by using the
two readings, finding the percentage of hu-
midity on a large chart. This method is too
indirect for all practical purposes, so the
Bailey-Parsons Therhumiter has been worked
out to give not only a direct reading of hu-
midity but also the effective temperature.

The accompanying illustration shows the
Therhumiter with a center column ending at
the bottom in two communicating bulbs con-
taining red spirits. The upper bulb is re-
sponsive to heat (air temperature) only, the
lower bulb is responsive to relative humidity
and air motion. The result is registered on
the scale above as a composite value indicat-

IT IS ALMOST

UNCANNY!

The way Polaroid’
lllumination gives

Polaroid Lighting does what ordinary
artificial lighting cannot do; it pro-
vides glarefree illumination for all
kinds of work and insures clear, effort-
less vision and minimum eye fatigue.

GLARE HURTS YOUR EYES.

Ordinary lighting dilutes color
values and makes black ink look grey
or shiny. Reading is thus difficult;
eyes become tired and strained.

POLAROID* ENDS GLARE.

Polaroid Lighting creates sharp con-
trasts making black stand out clearly
against white and colors appear in
their full value. All glare is gone—
vision is precise and easy—eye strain
and fatigue are relieved.

POLAROID

DESK LAMP

More than merely a lamp—it is actually
a scientific instrument for

better vision. 50
PRICE COMPLETE . , . $16
Other Polaroid Items

Polaroid Jr. Microscope Attachment $3.50
converts any microscope into a polarizing unit.
Polaroid Sun Glasses To eliminate Glare $3.75
Polaroid Film Can be cut for experimental
needs. 4”x4”—$4.00; 12”x12”—$25.00.

*T. AL REG. U. S. PAT. OFF. By POLAROID CORP.

Order direct from

POLARIZING INSTRUMENT CO.

626 Fifth Ave. New York City
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«3" INVENTIVE

INVENTORS: Send immediately for your copies of
our big new FREE BOOKS, ‘“Patent Protection”
and “Selling an Invention.”
teresting facts. Tell how Patent Laws protect you;
kind of sketch or model needed; simple steps to
take without cost; how successful inventors have
secured financial assistance; show interesting in-
ventions; illustrate important mechanical move-
ments. Other men have read and profited by these

books. With books we also send Free Evidence of |

Invention form, that you can use to establish date
of disclosure. Prompt service, reasonable fees, de-
ferred payment plan. Strictest secrecy. Highest ref-
erences. Write us today. The facts in our books are

worth money to the man with a good invention. Ad- |

dress: Victor 1. Evans & Co., Registered Patent
Attorneys, 40-P, Victor Building, Washington, D. C.

CAN YOU SOLVE THESE ciavée-
72X 2216 = =iy 98> 96 =?
2240 X 12% 88X133% —?
2424 X1265=17 =17 235424 =7

It’s all very simple when you know ““Arith-Magic’.
This amazing figuring method complete is yours by paying
postman $1.98, plus postage or sent for $2.00 postpaid.

ARITH-MAGIC Dept. 55 Elmhurst, 1l

ELP ror INVENTORS!

Millions have been made from ideas properly de- |

veloped and protected. Send us a rough sketch or
model of your invention and we will submit com-
plete report backed by thirty years’ experience.
Confidential service; bank references furnished.
Modern equipment. Ve also manufacture inven-
tions in any quantities at low cost. Free hooklet
““Making Inventions Pay’' sent on request.

CRESCENTTOOL COMPANY, Dept.H,Cincinnati,0. |

Experimental and Model Work |

Fine Instruments and Fine Machinery
Inventions Developed
Special Tools, Dies, Gear Cutting, Etc.

HENRY ZUHR, Inc., 187 Lafayette St.,

I SELL PATENTS

If you wish to add New Products to your line,
or have a good Patent to sell, write me—

CHARLES A. SCOTT

Established 1900
773 SA Garson Ave.

. LOMARA

N. Y. C.

Rochester, N. Y.

HANDY e PRECISE

Various models

With or magnify
ithout
N tand 15x to 1410x

$7.50
and up

For all types

of research
work, athonie,

in the labora-
tory and afield.
Will serve the
engineer, medical
man, chemist, bio-
logist, botanist, etc.
Scientific instru-
ments with excellent
optical system.
Electric lamp attach-
ment can be supplied.

For detailed information address
Dept. S.4. 12

C.P.Goerz American Optical Co.
317 EAST 34th STREET NEW YORK

Sixty-eight pages of in- |

POCKET MICROSCOPES |

SCIENTIFIC AMERICAN

ing effective temperature directly. Two dia- |

mond-shaped areas on the scale represent the
| winter and summer comfort zones with 70
degrees effective temperature the optimum
for winter and 76 degrees for summer. The
wick of the wet bulb is kept saturated by im-
mersion in the lower reservoir. A uniform
water level is maintained by a removable,
automatic-feed reservoir standing upright at
the left, with its open end inserted into the
lower reservoir.

The separate, blue thermometer on the
right indicates air temperatures only.

Relative humidity is quickly determined
by this simple formula, engraved on the
scale:
tion) —Red level with Blue. High humidity
—Red above Blue—50 percent plus 8 per-
cent per degree difference. Low humidity—
Red below Blue—50 percent minus 8 per-
cent per degree difference. This formula is
based on moderate air movement. In still air
deduct one degree from Red before calculat-
ing relative humidity.

ErecTrOLYTIC PRODUC-
TION OF LEAD AND SULFUR

Y electrolyzing a solution of galena (the
ordinary lead-sulfide ore) in molten

duced simultaneously. The concentration
used may be as great as 25 percent by weight
of galena in the fused lead-chloride bath.
Before solution, the galena is broken to rela-
tively small sized particles, and impurities
present are removed by concentration pro-

cesses.—D. H. K.

PortaBLE HoME ELECTRIC
IRONER

N the past most women have been some-

what frightened at the numerous mechan-
ical gadgets on a stationary type of home
ironer. They have in many cases not been
sufficiently interested to go through the train-
ing period necessary to get full efficiency
with one of the larger ironers. Now with the
Handee, developed by the Chicago Wheel
and Manufacturing Company, it is claimed
that even a 10-year-old girl can iron efficient-
ly without previous experience.

But its simplicity is only one of its ad-
| vantages. The Handee is portable and may
| be used anywhere in the house where there

Simple, portable, inexpensive

Normal humidity (50 percent satura- |

lead chloride, both lead and sulfur are pro- |

| of life
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listen
to this
Record?!

SPANISH,GERMAN OR [TALIAN

AT ONCE

It’s almost beyond belief how easily you can learn to
speak FRENCH, GERMAN, SPANISH or ITALIAN by

listening to Cortlnaphune Records. Thousands in all walks

ave quickly learned.

Fastest way known to learn—and remember—a foreign
language! Ingenious Cortinaphone records, used by leading
colleges, teach you at home by talking to you. Your pro-
nunciation, accent more perfect than by any other home
method. Speak another language for cultural, social, travel-
ing, business advantages. No teacher required. Learn pri-
vately, few minutes a day. Phonograph supplied if needed

at small cost.
FREE BOOK Don’t just keep
could. YOU CAN.
how! Mail coupon at once for ‘“The Cortinaphone Short-
Cut,”” which tells you how you can learn to speak a foreign
language at once. When writing indicate the language
you are interested in. Address, Cortina Academy, Suite
1512, 105 West 40th Street, New York City.

on wishing you
Free book tells

When you write to
advertisers

o The Editor will appreciate
it if you will mention that

z;’v‘vl SCIENTIFIC
itin AMERICAN

WANTED:

Partner to assist in developing a mechan-
ical scale with multi-power and weight
transform into large generator. Address
BOX 2,000, % Scientific American
24 West 40th St., New York, N. Y.

AUTHORS
WRITERS
SPEAKERS

Technical and Scientific Subjects

Your manuscripts, col-
lege theses, speeches ed-
ited

style and diction;

and criticized for
sug-
for

gestions rewriting

given; possible markets
quoted—=$1.00 per thou-
sand words. Highest ref-

erences.

TECH EDITORIAL SERVICE
26 West 40th Street, New York City
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OF PRACTICAL QEMS\

There is Fun in Geometry
by Louis Kasper $1.50
Indispensable to students, teachers, mechanics
and puzzle fans.

Care and Diet of Children
by Dr. Harry S. Reynolds

$2.00

Modern, practical and exhaustive encyclopedia
of child care.

The Cure of Stammering, Stut-
tering and other Functional
Speech Disorders
by J. Louis Orton $1.25
Of great help to speech sufferers,
Boy or Girl?
by Dr. D. H. Sandell $1.50
Absorbing, authoritative account of how the sex
of a child is decided and how parents can
choose the sex they desire.

— == == == == Fill out and mail

Fortuny's Publishers, 67 W. 44 St.. New York

Enclosed c which send me books
circled: 2 3 1

Name ...

Address

GEARS

In Stock—Immediate Delivery

Gears, speed reducers, sprockets, thrust
bearings, flexible couplings. pulleys, etc.
completelineiscarried inourChicagostock.
Canalsoquote onapecial gearsof any kind.
Send us your blue prints and inquiries.

Write for Catalog No. 20

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

Ul l I1y
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The Apex Slide Rule

i 81(" in din, The C Seale is 25" lon,
gives angwors with great precision., t
rrm uuum scales na \Im Aidget, des
n our former ada in T hc J“"Nﬂ\' n
qhou n full-pize poﬂmn of tho scales, Any-
with weak sve-sight can ensily use
lhlg rule Undoubtedly the grentest slide
il In- \‘n\hll nn the present market. Order
Money refunded if you are not
1ﬁc~d Price, with Instructions, $5.00.
C'.M. or ©.0.D. Circulars free.

Gilson Slide Rule Co., Stuart, Fla.
SMide Rule Makers sines 1915

and
"

INCORPORATEE, Naatroan, Com,

Christmas Gift Suggestion

STEREO-MIRROR

The only scientific magnifying mir-
ror in existence. A most entertain-
ing and useful new optical device. It
gives enlarged images with remark-
able relief and free from distortion.
More useful than a stereoscope.

We also recommend the insuper-
able Beauty-Mirror for ladies, the
Card and Photo Stereo-Mirror, the
X-Ray Stereo-Mirror for the thor-
ough study of roentgenograms.

Order a Stereo-Mirror today. Price
$2.25. Money back guarantee if not
satisfied.

Literature on request

Nu-Mirror Co. Bridgeport, Conn.

COUNTERS |
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is an A.c. electric socket. A third point is
its very low price—claimed by the manu-
facturer as being the lowest ever placed upon
a quality rotary ironer.

The Handee weighs only 25 pounds. It has
just two controls—a simple switch which
turns on the heat and a motor control op-
erated by the elbow so that both hands are
free to handle the clothes being ironed. It

will iron anything from a handkerchief to a |

sheet.

Pocker DrAFTING IN-
STRUMENT

NEW pocket device known as the U-
Draft pocket “drafting machine” has
been put on the market by L. G. Wright,
Inc. This instrument combines T-square, tri-
angles, and drafting scales in a unique com-
bination so that the instrument literally is a
pocket-size drafting machine. It is 7% inches
long over-all and 1% inches wide.
The instrument consists of a graduated
scale and a protractor head on which lines

L R

Drafting instruments combined

are inscribed at 15 degree angles to the hori-
zontal scale. The instrument is made of
pyroxlinj all thescales are engine-divided. A
metal stiffener, eyeleted to the pyroxlin,
keeps the instrument flat.

It is possible to make with this device an
accurate drawing six inches by six inches
on any kind of paper. With it, angles 15
degrees apart may be drawn and all lines
may be drawn accurately to length. It is sup-
plied in four different graduations.

The tool is suitable for all types of mechan-
ical drawings, cabinet drawings, installation
diagrams, mathematical solutions, graphical
calculations, floor plans, lettering, layouts,
quick sketches, and dimensioning on larger
drawings.

WHERE TO FIND SUN-
LIGHT

F what you want is sunlight, live either

at the North or South Pole, not at the
Equator,” is the advice of illumination engi-
neers, judging from a study recently com-
pleted by Frank Benford and John F. Bock,
of the General Electric Company. The poles
receive 65 hours more sunlight a year than
does the equator, their study reveals.

The explanation is that the earth’s atmos-
phere refracts the sun’s rays, so that the sun
is visible even when it is below the horizon.
At the equator this increase amounts to 40
hours a year, compared with 105 hours at
the poles.

More close to home, they found that the
south side of a building in New York City,

m,gm@g);

TOOL OF 1001 USES
THIS YEAR GIVE HIM

A HOBBY Grinds

Men and boys of all ages sat- Drills
. .. Polishes
isfy their inherent urge to Engraves
make scores of use- Sharpens
Carves

ful articles with the

%

|
famous Handee. e Clbans

A WHOLE TOOL § L
SHOP IN YOUR HAND %A °

This amazing tool and your
choice of accessories do a
multitude of jobs on all
materials. Set up shop
wherever there is an elec-
tric outlet. De Luxe Model
weighs 12 0z.25,000 r.p.m.
$18.50 Postpaid with 6

Accessories.
STANDARD MODEL

20,000 r.p.m. Weighs 16
oz. $10.75 Postpaid with

Model and 26 popular Ac-
cessories in metal case. This
practical gift will be ap-
preciated and used for years.
$25.00 Postpaid. Project
Book included.

200 ACCESSORIES

3 Accessories. Quality built. Lfa\rgest as-

sortment, one for every
ULTRA DE LUXE SET job. See at dealers or in
A treasure chest. De Luxe catalog.

GET A DEMONSTRATION
at any store or order either model on 10-Day Money-
Back Trial. Catalog Free.
Chicago Wheel & Mfg. Co., 1101 W. Monroe St.
Dent E, Chicago, Ill.

I Send Catalog %De Luxe_l\xxm SAL2 |
Ultra De Luxe Set (] Standard Model

| O Send CO.D |

| Name ... |

1 Address ]

! 7Es+ablishec| 1853
Corn Exchange

Bank
Trust Company

13 WILLIAM STREET
and
74 Branches located in

Greater New York

Member of the Federal Deposit
Corporation

Insurance

H. G. Cisin’s Metal Tube

AIR SCOUT Al Electric

ALL WAVE
Only Set
of its kind

in
the world

U. S. Patent No.
2,086,256. Oper-

A.C. or
Self-Con-
tained Power Sup-
ply.

New Metal Tubes—Greater E ficiency

POWERFUL—W. C. Angell, Jr.,, of Providence, R. I..
logged 12 foreign stations the first week. Many Air Scout
owners report reception from Spain, England, Germany.
Rome and even Australia and Japan, Broadcast reception
on indoor aerial. Police calls, amateurs, code, weather
reports, airplane and Trans-Atlantic phone conversations.
Speaker on strong stations.

COMPLETE ASSEMBLED KIT, all neces-

sary parts, instructions, picture diagram, less$ 95
coils, tubes, long wave unit and earphone

ready to wire

Set of four short wave coi!

0 to 200 meters
Special long_wave w

Set of 2 Matched \letnl
Eurnhone (Single
2 Broadcast Coils .

38.14

.n
1.00

Kit, not wired. 5775
2 metal tube nils, including Unit, earphone
Above, Cu s!mn BuJL. Wired and "eated. ready 1o uae, $1 exten

H. G. CISIN, Chief Engineer
ALLIED ENGINEERING INSTITUTE
Dept. SA-1 98 Park Place, New York, N. Y,
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SOILLESS GROWTH OF PLANTS—BYy Carleton Ellis and Milton W. Swaney.
Complete information, popularly presented, regarding the problems and difficulties of tank
farming. Formulas for chemicals and instructions for preparing tanks and other containers
are given. Recommended to both experimenters and commercial growers.—$2.90 postpaid.

THE NEW MAGICIAN’S MANUAL—By Walter B. Gibson.
Contains over 100 complete and easily followed instructions for tricks of parlor magic. A
bound-in envelope contains all the actual apparatus needed for these tricks.—$3.25 postpaid.
SCIENCE EXPERIENCES WITH HOME EQUIPMENT—BYy C. J. Lynde.
A book of 200 simple home tricks based on physical laws, each experiment being illustrated
and its principle explainied.—$1.35 postpaid.
EAT AND KEEP FIT—By Jacob Buckstein, M.D.
A popular treatise >n foods, vitamins and cognate subjects, with instructions for dieting.
—$1.10 postpaid.
KNOWING YOUR TREES—By G. H. Collingwood.
Fifty common trees of the United States, each tree discussed in a two-page spread, with
pictures of a typical tree, of foliage or fruit, and of the trunk, and a drawing of the United
States showing natural range of the tree.—$1.15 postpaid.

THE ENGINEER’S SKETCH-BOOK OF MECHANICAL MOVEMENTS—By
Thomas Walter Barber.

Working drawings of practically every conceivable movement, device, appliance, and con-
trivance employed in the design and construction of machinery for every purpose. Nearly
3000 illustrations.—$4.45 postpaid.
THE MATTHEWS-NORTHRUP NEW INTERNATIONAL ATLAS AND ILLUS-

TRATED GAZETTEER.
Complete detailed maps of all sections of the world plus a gazetteer with compact descriptions
of countries, cities, and physical features. Highly recommended as an office or home
reference.—$3.15 postpaid.

A MARRIAGE MANUAL—By Hannah M. Stone, M.D., and Abraham Stone, M.D.
A practical guide to sex and marriage, covering fitness for marriage, mechanism of re-
production, prevention of conception, and similar vital subjects. Answers questions most
often asked these authors by their consultants.—$2.65 postpaid.

THE ART AND SCIENCE OF MARRIAGE—By Esther B. Tietz, M.D., Ph.D.,
and Charles K. Weichert, Ph.D.

A well-balanced, authoritative study of the body and its functions, including the repro-
ductive system, and a practical discussion of courtship and marriage. Recommended especially
for engaged couples.—$2.65 postpaid.

SCIENTIFIC METHOD—BYy F. W. W estaway.
An omnibus of the scientific method for those who wish to learn to think straight. Clearly
written for the serious person who, after reading it, will feel that his thinking processes
have been melted down and recast.—$3.95 postpaid.

MATHEMATICS FOR THE MILLION—BYy Lancelot Hogben, F.R.S.
A book by a scientist not primarily a mathematician, intended as a help to millions who have
‘““forgotten their mathematics.” For laymen who would like to remember easily.—$3.95 postpaid.

FREEHAND AND PERSPECTIVE DRAWING—By Herbert E. Everett and

William H. Lawrence.
An explanation of the perspective of simple forms and more complicated ones such as, for
example, a many-gabled house, elaborate column capitals, and floral designs.—$1.65 postpaid.

JEWELRY, GEM CUTTING AND METALCRAFT—By William T. Baxter.

An invaluable aid to workers in any of the hobbies treated in it. The numerous illustrations
tell much of a practical nature; the names and addresses of dealer sources of materials are
given in full.—$2.65 postpaid.

THE HANDY MAN’S HANDBOOK—BYy C. T. Schaefer.

Fourth edition of a very popular book—a practical manual on the use of tools and how to do
all sorts of odd jobs around the home.—$1.15 postpaid.

ARMATURE WINDING—By David P. Moreton, Carl H. Dunlap, L. R. Drinkall.
Construction, winding, and repairing of A.C. and D.C. motors and generators, all steps
clearly shown in photographs and drawings. Practical.—$2.15 postpaid.

ATOMIC ARTILLERY—By John Kellock Robertson.

Electrons, protons, positrons, photons, neutrons, and cosmic rays in plain language. Also
transmutation of the elements and manufacture of artificial radioactivity.—$2.40 postpaid.

. SUNSPOTS AND THEIR EFFECTS—By Harlan True Stetson.

An outstanding scientist discusses sunspot effect on earthly things: plants. vintages, radio,
business, weather, and many other things touching human life and activity. Popular and
readable.—$2.15 postpaid.
SHIPS OF THE WORLD’S BATTLEFLEETS—Edited by Pay-Lieut. Comdr.
E. C. Talbot-Booth, R.N.R.
Essential facts regarding the principal ships in the navies of the important powers, with de-
tails of construction, silhouette drawings, and a large number of photographs.—$1.65 postpaid.
THE MYSTERIOUS UNIVERSE—BYy Sir James Jeans.
Covers a remarkably broad territory, touching on' everything new in modern physics, as-
trophysics, and cosmology. Many men of science now are leaning toward a non-materialistic
interpretation of the universe and Jeans is one of these.— (Formerly $2.40.) Now $1.15 postpaid.
THE ROMANCE OF ASTRONOMY—BYy Florence A. Grondal.
The author writes for the average reader who would like to know more about the stars and
the planets. Her book brings to life the facts of astronomy through picture and story. Illus-
trated with striking photographs and diagrams.—(Formerly $5.00.) $1.85 postpaid.
SNAKES OF THE WORLD—By Raymond L. Ditmars.
Probably the most readable, attractive and extensive discussion of the subject yet offered to
the general reader. It discusses the more than 2000 different kinds of snakes. A superb
collection of illustrations.— (Formerly $6.00.) $2.10 postpaid.

(Write us for information on books on any subject which interests you.)

ScienTIFic AMERICAN, 24 West 40th Street, New York City

I enclose $........... for which please forward at once books Nos.
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or other places in like latitude, annually re-
ceives 414 times as much sunlight as does
the north side. The north side receives 800
hours of direct sunlight each year; the south
side receives 3600 hours. Effects of fog and
clouds are not taken into consideration in
the study, however.

FuME-LESS DRAIN-OPENER

MPROVEMENTS resulting from exten-

sive laboratory experimentation have
been made in a widely-used chemical drain-
pipe-opener for household use. According to
the manufacturers, the fumes caused by the
product’s action are now ahsorbed before
they emerge from the drain. Also, the action

How drain apener eals up
greaseand refuse that stops
up the bend in the pipe

1. Makes heat—stirs up the
‘“[groqu and garbage.

2. Works at the bottom,
| where the touble lies.

< 2 This heot ond action melts the greosy muck:
so that water g asily flushes it oway.

takes place in the bottom of the trap where
grease and other refuse frequently collect
into a solid mass, and is not dissipated at
the top of the pipe as happens with old-
fashioned drain cleaners.

Most cases of stopped or slowed-up drains
can be traced to an accumulation of greasy
muck in the trap. Hair, coffee grounds, soap,
garbage, lint, even scouring powders, are
likely to be found in the clogging mass. This
improved drain cleaner removes these sub-
stances efficiently and economically. A cup
of cold water is first poured into the drain,
then a little of the drain cleaner. Heat is
quickly produced. At the same time, a stir-
ring action occurs. The heat and agitation
melt and loosen the hard, greasy muck,
turning it into a soft mass that water easily
flushes away. The amount of heat and agita-
tion produced depend on a closely-controlled
chemical formula that is the secret of the
product’s effectiveness.

EvYEe ProTECTION

AFETY engineers, personnel directors,
and production officials will be interested
in a new eye protection device designed for
general industrial use, having the advantages
of lightness, wide range of vision, and gen-
erous ventilation.
The Jackson Type C Eyeshield consists of
a flexible, transparent, non-inflammable visor
obtainable in clear, smoked, light green, dark
green or amber shades, adjustably hinged to
a light headgear. No part of it rests on the
nose or ears, making it very comfortable to
wear. It does not interfere with the mechan-
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ic’s eye-glasses, if he wears them. Ample ven- |
tilation eliminates fogging. Hot metal rolls
off this visor without marking it. This shield |
provides ideal protection for workmen engag- |
ed in soldering; flash, gun, and spot welding |
operations; for welders’ helpers; for general

Eye protection that may be used
either with or without eye-glasses

eye protection in industrial plants; for use |
in chipping operations; and in many other
cases where the workman’s eyes must be'
protected from flying particles.

A smaller eyeshield, available in the same
shades, has many industrial uses and is said
to be gaining popularity for sports wear and
for the protection of motor car and truck
drivers from sun and road glare.

LivING STORAGE: STRANGE
SysTeEMm oF HoNEYPOT
ANTS

HERE are ants in Central Australia |

which use the bodies of their fellows as a |
living storehouse for honey. They are among
the many rare and curious specimens brought
back by a well-known naturalist, Charles
Barrett.

Just ordinary black ants in appearance,
they yet have this unique habit of storing
honey, surely among the most extraordinary
of nature’s many queer provisions.

How they choose the fortunate or unfor-
tunate creature which is to spend the rest
of its days inert, a mere helpless bag of
sweetness, is not known. Seemingly any mem-
ber of the community is eligible. Once se-
lected, the workers bring to it their daily
grains of nectar. The “honey-pots” swallow
the nectar but keep it for the general use
of the colony. They have two stomachs, a
private and a communal one.

When a member wants nourishment it ca-
resses the honey pot with its antennae and
the living pantry passes out from its mouth
a drop of the desired food.

As the body swells, the ant takes on the
appearance of a shiny deep-toned cherry.
Head and thorax remain unaltered, and so
the insect looks ludicrously disproportioned.
Aborigines call the honey ant “Yarumpa,”
and eat it alive as a delicacy.

StockINGs MADE oF CASTOR
O, CoaL

ASTOR oil and coal appear to be the
“silkworm” from which the silk stock-
ings American women will wear tomorrow
may be made. With these basic ingredients,
chemists are now fashioning, in their test
tubes, a viscous fluid which can be drawn
into fibers that are finer and stronger than
natural silk and have amazing elasticity.
While not yet ready for commercial pro-
duction, chemists studying the new fibers

aim at the goal of producing sheerer two-
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l/ou eau Influence Others
With Your Thinking!

RY it some time. Concentrate in-
tently upon another person seated
in a room with you, without his no-

| ticing it. Observe him graduaHy be-

come restless and finally turn and
look in your direction. Simpiewyet
it is a positive demonstration that
tilougilt generates a mental energy
which can be projected from your
mind to the consciousness of another.
Do you realize how much of your
success and happiness in life ctepenc{
upon your inﬂuencing‘ others? Is it
not important to you to have others
understand your point of view—to
be receptive to your proposals?

Demonstrable Facts

How many times have you wished
there were some way you could im-
press another favorat)ly'—aget across
to him or her your ideas? That
tiiougtlts can be transmitted, received.
and understood t)y others is now sci-
entificaHy demonstrable. The tales of
miraculous accomplis}lments of mind
I)y the ancients are now known to be
fact — not fable. The method Whereby
these things can be intentionally, not
accidentally, accomplished has been
a secret Iong‘ cherished I)y the Rosi-
crucians —one of the schools of an-
cient wisdom existing throughout the
world. To thousands everywhere, for
centuries, the Rosicrucians have pri-

s

vately taught this nearly-Iost art of
the practical use of mind power.

This Free Book Points
Out the Way

The Rosicrucians (not a religious
organization) invite you to explore the
powers of your mind. Their sensible,
simple suggestions have caused in-
teHigent men and women to soar to
new heights of accomplishment. T’ley
will show you how to use your nat-
ural forces and talents to do ttiings
you now think are beyond your abil-
ity. Use the coupon below and send
for a copy of the tascinating sealed
free book, “The Secret Heritage,”
which explains how you may receive
this unique wisdom and benefit I)y its
application to your dai]y affairs.

The ROSICRUCIANS

(AMORC)

Scribe F. F. G.,

The Rosicrucians, AMORC,

Rosicrucian Park, San Jose, California.
Kindly send me a free copy of the

book, “The Secret Heritage.” I am inter-

ested in ]eaming how I may receive

instructions about the full use of my

natural powers.

Name

Address 1




SCIENTIFIC AMERICAN

For Christmas—

Treat Yourself
And Your Friends
To This Handsome
Binder For

SCIENTIFIC
AMERICAN

It holds @ year's z5sues

Make De Luxe Library Editions of Scientific American
Protect and Preserve Your Copies With a

PERMO LIFETIME BINDER

O MANY readers preserve their copies year after year and have asked for binders that,

after thorough investigation of binders, the editors of Scientific American found a type
that is most satisfactory, considering cost, ease of handling, and durability. It holds a full
year’s issues (12) ; has an efficient patented lock; is strong and durable; and is covered with
a rich, pebbled, red leatherette beautifully stamped in gold. Magazines are bound in with a
snap and are held positively in place; no punching necessary. In ordering, state what year
(1938, 1939, etc.) is to be stamped in gold on the backbone.

Each $1.25 plus 15¢ postage in continental U. S.
($1.25 plus 75c¢ postage elsewhere)

For Sale by

SciENTIFIC AMERICAN, 24 West 40th Street, New York

Give your boy

for Christmas
Books That Will Delight and Instruct

THE BOY SCOUTS BOOK OF OUT-
DOOR HOBBIES, Edited by Franklin K.
Mathiews.—A complete guide to many out-
door activities, with special attention given
to all sports—games, swimming, hiking—
Nature study, photography, etc. Illustrated.
—Price $2.65 postpaid.

TRICKS ANY BOY CAN DO, By Joseph
Leeming.—A great variety of mystifying
feats with cards, coins, matches, balls,
handkerchiefs, rings, etc., clearly presented
and well illustrated.—$2.15 postpaid.

MODELS ANY BOY CAN BUILD, By
Joseph Leeming.—Forty scale models of
aircraft, ships, a stage-coach, a prairie
schooner, locomotives, and bridges may be
built from the lucid descriptions and clear
diagrams in this volume.—$2.15 postpaid.

FUN AT HOME, By Ray J. Marran.—How
to make, with familiar tools and from the
odds and ends found in every household,
numerous original indoor and outdoor games
providing out of the ordinary pastime-
projects for boys and girls. Numerous
drawings.—$2.15 postpaid.

AIRCRAFT OF THE WORLD, By Paymr.
Lieut.-Comdr. E. C. Talbot-Booth, R.N.R.—
A chunky volume with 1500 illustrations in
color and black and white, together with
specification data enabling one to identify
at sight most modern-day airplanes.—$3.15
postpaid.

24 West 40th St.

ALL ABOUT SHIPS AND SHIPPING,
By E. P. Harnack.—Identification, discus-
sion of shipping history, statistics, data,
and lists of ships—practically anything
one wishes to know about the subject.
Numerous illustrations.—$3.15 postpaid.

MAIL LINERS OF THE WORLD, By
Alan L. Cary.—A picture, a silhouette, and
a discussion giving statistics on each of 62
of some of the more noted mail liners. In-
cluded is history of some famous shipping
lines.—$2.65 postpaid.

LINERS OF THE OCEAN HIGHWAY,
By Alan L. Cary.—A companion book to
the above, prepared in the same manner
but discussing about 70 ocean liners.—
$2.65 postpaid.

EVERY BOY’S BOOK OF GREAT LIN-
ERS, By J. D. Burgan White.—A splendid
book for boys interested in ships, discussing
the story of the construction of a great
liner, the duties of officers, a visit to the
engine room, and the world’s greatest ship-
ping lines and their lincrs. Numerous large
illustrations.—$1.65 postpaid.

WIZARD OF THE WIRES, By Helen
Nicolay.—The fascinating story of the life
and work of Samuel F. B. Morse, inventor
of the telegraph. Inspirational to many
boys.—$2.65 postpaid.

Rush your orders to

SCIENTIFIC AMERICAN

New York, N. Y.
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thread stockings that will have the durabil-
ity of four-thread hose.

In the posthumous patent of the brilliant
du Pont chemist, Dr. Wallace Hume Caro-
thers, just granted by the U. S. Patent Office,
is revealed this strange fiber that gives prom-
ise of being silk’s crucial rival in the hosiery
field. The new patent’s implications to a na-
tion like Japan producing the great bulk of
the world’s natural silk, are not to be over-
looked. When and if the chemists decide to
bring the new product out of the laboratory,
America, with its vast supplies of coal, will
be a step nearer freedom from foreign dom-
ination of its silk requirements.

The new silk is not rayon, for its origin
is not from the cellulose of growing plants
like cotton or wood, but from coal and its
highly important coal-tar derivatives. Coal
tar has already produced thousands of or-
ganic compounds that range from perfumes
which nature never knew to explosives and
dyes and even to organic compounds of the
human body itself, one of which is called
cadaverine.

Out of sticky black tar, formed as coal is
heated and its vapor caught by distillation,
a long series of steps can duplicate cadav-
erine. It is by this completely synthetic
method that Dr. Carothers prepared his ma-
terial from which the silk-rivaling fibers
come.

Castor oil enters into production of the
new fiber because it is used to form an acid
which is reacted with the cadaverine. This
is sebacic acid. To make it, chemists first
make a castor oil soap (just as soaps are
made out of palm oil and other vegetable
oils). Heating this castor oil soap with
sodium hydroxide creates sebacic acid.—
Copyright 1938 by Science Service.

NEw Quartz ULTRA-
ViorLETr LaMP

HE Hanovia Chemical and Manufactur-
ing Company has perfected a new and
more efficient lamp for producing intense
ultra-violet radiations. This is a self-lighting
quartz-mercury vapor arc, operating from al-
ternating current thru a reactive transformer.

“Burner” of new ultra-violet lamp

The apparatus is small, of compact construc-
tion, inexpensive to purchase and maintain.

Measurements show an ultra-violet intens-
ity of 6000 micro-watts of radiations of 3130
Angstrom units and shorter, at a distance of
three inches. The spectrum is characteristic
of the high pressure, quartz-mercury arc.
The quartz “burner” is “C” shaped, the use-
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ful arc being 1% inches in length by half
an inch in width. The burner can be op-
erated in any position and is not affected by
shocks or jars unless these are of sufficient
intensity to fracture the quartz tube.

The “S” 100 burner, as it is termed, uses
only about 100 watts of power. Tests show
that after a thousand hours of service the
burner still provides an average of 75 percent
of initial intensity.

The new lamp also differs from the old
type of mercury arc in that there are no pools
of fluid mercury. Only a small amount of
mercury is in the tube and this is all vapor-
ized when the burner is in operation.

The burner envelope is made of clear fused
quartz which has a far greater efficiency in
transmitting ultra-violet radiations than even
the best of expensive chemical glass. Quartz
also does not readily exhibit the solarizing
characteristics of glass. Fused quartz with-
stands temperatures where glass would melt.
The new lamp has many commercial uses in
addition to being a therapeutic source of
ultra-violet radiations for home use.

MYSTERIOUS SPRINGS—
Nicuar anp First-Frost
TyPES

N two recent numbers this department has

contained the explanations of two types
of intermittent springs, the cold syphon type
and the barometric type, written by the
United States Weather Bureau meteorological
physicist Prof. W. J. Humphreys, author
of standard treatises on peculiar atmos-
pheric and cognate phenomena. Two re-
maining types, night springs and first-frost
springs, are explained by Prof. Humphreys
as follows:

“Often in the summer time, and especially
in dry weather, a weak spring in a de-
ciduous forest runs well at night but feebly,
or even not at all, between nine o’clock in
the morning and sundown. This is because
the ground-water at such localities, as indeed
in practically all localities, has two outlets,
or two ways of escape, one by seepage and
vein-like drainage to springs; the other
through evaporation from the myriads of
leaves overhead. When evaporation is least,
as it is at night, loss by seepage is at its
maximum and the spring-flow greatest.
When, on the other hand, evaporation is most
active, that is, during the warmer daylight
hours, tree leakage is largest and spring-
flow least, even to complete cessation by
mid-afternoon, or earlier. Such is the course
and the explanation of the well known, but
to few familiar, night spring. In the course
of a severe drought such a spring first be-
comes feeble by day, then flows only at
night, and finally neither by day nor at night.

“From the explanation above of night
springs it is clear that anything that sud-
denly would shut off tree evaporation would,
during a period of dry weather, as promptly
strengthen, or even start afresh, many a
small forest spring. Clearly, too, the thing
that does just that is the first killing frost
of autumn. That is why at times and places
springs start up anew, and branches flow
again, or stronger at least, immediately after
the first heavy frost in the fall of the year;
and that, too, without any precipitation to
supply the goodly quantity of water where
but a day before there had been little or
none.”
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The Waldorf-Astoria.

A Partnership of
SCIENCE and ART

If there is such a thing as a hotel being the expression
and the essence of the finer aspects of the life of a city,

surely it is no immodesty to claim that distinction for

Here, not only the art of living luxuriously, but the
science of living wisely and efficiently, and therefore
economically, come to fruition in such a totality of ad-
vantages as only art and science together could achieve.

Science is the source of its creature comforts, but
what most endears it to the world is its knowledge

and its practice of The Art of Home!

THE

WALDORF-ASTORIA

PARK AVENUE ¢ 419TH TO
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SALE!

10 x 15 cm.
ZEISS IKON

SUPER-
NETTEL

with
CARL ZEISS TESSAR
F 45 LENS

FOCAL LENGTH 18 CM.

FORMERLY $225.00

SALE $ 50
PRICE 79—
FILM PACK ADAPTER
AND ONE PLATE
HOLDER INCLUDED

Here is a rare opportunity to
buy, at a big saving,an exquisite-
ly-built camera for general pho-
tography. It is instantly focused
by means of a convenient knob.
Takes pictures 4 x 6 inches. Has
precision focal plane shutter with
speeds from e to Yoooo part of
a second. Folds very compactly
and can be used with film packs,

cut film or plates.

Send for Booklet N. E. T.

110 WEST 232ND STA N Y.

World's Largest Exclusive Camera
Supply House
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Tuae FocaL PoinT

ANY subjects that we run across cas-

ually when wandering in search of
pictures compose themselves naturally;
others offer the opportunity for good com-
position, but must be arranged. Two ex-
amples of such opportunities, or “settings,”
are illustrated here. In each case, the photog-
rapher realized that he had a good setting,
but needed a focal point to move in and
make the subject complete.

Figures 1 and 2 were taken from the
seventh story of an apartment building one
morning after the street had been washed.
The subject was almost obvious, and the

Figure 1

diagonal composition of the street impera-
tive. But it took only a little study and a
disappointing shot or two to make it clear
that the important thing was not to include
too many persons in the picture space and
this conviction finally brought the photog-
rapher to the conclusion that by far the best
picture would be obtained by having but
one person and that person in the focal
point at the upper right-hand cross-section
of the compositional “skeleton,” that is, one
third of the way from the top and one third
from the side.

A comparative study of the two pictures
makes it pretty clear which of the two is
the more attractive, and the stronger both
as to content and composition.

Figure 3 is a typical shot experienced by
the sea-goer. Water, water, everywhere, and
no relief in sight. Many such pictures are
made which include a more interesting sky
than that shown in Figure 3 and in some
such cases the picture is wholly satisfying,

| but in our particular case there is, somehow,

Figure 2
something lacking. We instinctively feel
the need of an accent, a focal point to tie
things together. Even so simple a thing as a
sailboat (Figure 4) is sufficient to break
into the expanse of sea and sky and bring
the picture home to us.

The moral is plain. A focal point is essen-
tial, but in striving to introduce it into the
picture pattern, beware of overdoing it—
avoid confusion and meaninglessness. Work
for simplicity, for directness. A small sail-
boat in the distance does not look like much
in such a wide expanse as sea and sky, but
see how effectively it does the trick in Fig-
ure 4. The impression of vastness and space
is much more vividly portrayed in this lat-
ter picture than in Figure 3, although both
pictures are the same with the single ex-
ception of the little boat.

Figure 3
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Figure 4

The suggested treatments of the familiar
subjects illustrated in Figures 2 and 4 may
offer some clues to possible arrangements
with similar “settings.” The important thing
to remember is that some point of emphasis
must be included in order to make a pic-
lure out of a picture possibility, but that
unless this point is properly arranged,
through careful selection of available ma-
terial, nothing is gained. To know what to
leave out is just as important as to know
what to leave in or to put in, and the in-
dividual judgment in such cases is very
often dictated as much by instinctive feeling
as by artistic perception or mere mechanical
manipulation.

17,000,000 CAMERA
SHOOTERS

TATISTICS have been so rampant of

late concerning the number of camera
owners that it is a comfort to get the real
low-down from an authoritative source, the
identity of which, however, we are not at
liberty to disclose.

We are informed that there are 25,000,000
cameras owned in the United States,
17,000,000 of which are in active use. This
does not mean that there are 17,000,000

SCIENTIFIC AMERICAN

camera owners, for some own more than one
camera, Camera clubs in the country total
3000. Of the cameras purchased, 40 percent
are bought as gifts for friends and relatives;
as to film, 80 percent is bought in drug
stores, not camera stores. The leading cam-
era type seems to be the box camera, the
number of these in use being 50 percent of
the total of all types. Also, 37 percent of the
film consumed annually is shot in box cam-
eras. Most pictures are made by married
persons between the ages of 20 and 30; 90
percent of the exposed films are developed
by commercial finishers; 50 percent of the
pictures are snapped at home.

BAcCKLIGHTING

NE of the illustrations shows both the
illuminant—a spotlight—and the sub-
ject. Backlighting of translucent or semi-
translucent subjects provides some of the
most beautiful effects obtainable in photog-

“Backlighting Method”

raphy. The most important precaution to |

observe is, of course, to make sure the light
does not strike the camera lens directly. In
the illustration, “Backlighting Method,” it
was possible to include both light and sub-

ject because the light source itself, the 500- |

watt projection bulb, was avoided by angling

people.

and so on.

Ohird CAnnual
SCIENTIFIC AMERICAN

CAmateur Photography Contest
$225 in Prizes

Three Divisions To Enter
Division 1. Human—including portraits and other camera studies of

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

Division 3. Science and Industry—including laboratory and factory
scenes, technical aviation and natural history photography,

In each division the prizes awarded will be:
First Prize $50—Second Prize $25

Five Honorable Mentions, Each to Receive
a One-Year Subscription to Scientific American

For Complete Rules See
October, 1938, Scientific American, page 209
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GIFT SUGGESTIONS!

WILLO
UTILITY BAG

Will accommodate from one to
three miniature cameras, an as-
sortment of accessories, special

pocket for filters and
portrait attachment...... $650

 ADE MaRK REG.U.S,PAT. OFF

EXPOSURE METER
SIMPLE—DURABLE
FEATHERWEIGHT—TINY & THIN

Only $l°75

Mail Orders Filled.
Send for Booklet.

110 WEST 32ND ST/ N.Y.

World's Largest Exclusive Camera
Supply House
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Throw away your ruler and pencil!

Now mount your Christmas pictures with the

AMERICAN

Revolutionary New Henry Herbert

MOUNT-O-GRAPH

Centers Pictures to Hairline Accuracy!

With this revolutionary new
precision instrument the
problem of centering en-
largements is at last
removed.Younolong-
er need spend hours
measuring and figur-
ing, younolonger need a rul-
er, you no longer need make
ugly pencil marks. In just
three easy motions with the
MOUNT-O-GRAPH vyou
quickly and accurately keep
the borders of the picture
lined up with the edges of the
mount.

The MOUNT-O-GRAPH is
precisely constructed of all
metal. Made like a T-square, it
provides measurements for the
bottom and two sides of the
picture. All you need do is to
insert the mount in the center
clip . . . and it centers $3 75

itself for you.
Ask for the MOUNT-O-GRAPH at

and Pencil

HENRY HERBE

483-485 Fifth Avenue, New York,

RT
N. Y.

your dealer . . .
estingp folder,

Made in the U. S. A.

or write for the inter-
“I Swapped My Ruler
for a Mount-O-Graph.”

Boy, oh Boy

Do I get a break
sincePop takes my
pictures with

SUPERFLASH

® Goodbye forever to
posey, awkward pictures
—Pop takes my pictures
with SUPERFLASH, the
flash that never fails—pic-
tures that for warmth and
naturalness would make a |
professional green with envy.

Of course, it’s all Greek to me, but Pop says when
SUPERFLASH comes in, guess work goes out.
Seems it’s all in SUPERFLASH’S lighting element,
a special hydronalium wire that assures instantaneous
action, 100% usable light, perfect synchronization
(whew, that was a tough one) and scientific, de-
pendable control. And just to make things perfect,
SUPERFLASH has a patented safety spot to iden-
tify it. That’s why professionals who can’t take
chances use SUPERFLASH exclusively.

CASH FOR YOUR PHOTOS. . ..
Superflash photos wanted for exhibi-
tion, advertising and publicity use;
especially human interest shots and ac-
tion shots that dramatically picture how
Superflash has stopped action. Model
release required with all prints accept-
ed. Address Superflash Photo Editor.

(T

Vest Pocket
Exposure Guide

FREE

contains the mostcomplete flash
and flood tables ever issued on
the correct use of all SUPER-
FLASH and SUPERFLOOD
photolamps with all Agfa, De-
tender, DuPont, Gevaert, Ko-
dak and other films. Get your
copy at your dealet’s or write:
Dept. 31, Wabash Photolamp
Corp., Brooklyn, New York.

WABASH

U PERFLASH

57 1HE MODERN WIRE FILLED FLASH BULS
Manufactured by~ WABASH Photolamp Corp.  srookLy, New vork
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the camera high enough for this purpose.
Ordinarily, the camera is maneuvered to
avoid the light altogether. Where the subject
is larger than the light source, the latter can
be placed directly back of the subject and
the camera pointed head-on, because in that
case only the light transmitted through the
subject reaches the lens. A lens shade should
generally be employed in this kind of work.

BriTiseH SHow CoMING

HE complete pictorial section of the

annual exhibition of the Royal Photo-
graphic Society, the last to be seen in the
society’s old premises in London, will be
shown in New York City at the National
Academy of Design. The 220 prints, nearly
60 of which represent American photog-
raphers, will be on display December 1 to
14, under the sponsorship of the Oval Table
Society. The National Academy of Design
will be host.

| REsoLvinGg Power orF EYE

vs. LENS

Y a happy coincidence, Franklin W.

Smith, of Thiells, New York, has made
actual experiments, both celestial and ter-
restrial, on the question propounded by
L.C.D. in the August Round Table; namely,
whether a miniature camera could take a
picture from a considerable distance and
by enlarging the negative bring out a detail
(such as a license number on a car) which
the taker of the picture could not see with
his naked eye at the time the picture was
taken, assuming excellent eyesight.

“I became interested in that problem,”
writes Mr. Smith, “a couple of years ago
and made some experiments to determine
the answer. My first experiment was in the
field of astronomical photography. There is
a double star, Epsilon Lyrae, which is con-
sidered a good test of eyesight, being
separated only by eyes possessing quite keen
vision. I photographed this with a cheap
miniature camera (having an f/3.5 lens of
50-mm focal length) by simply directing
the camera toward that region of the sky at
night and opening the shutter for a few min-
utes and allowing the star image to trail
across the film. The trail obtained is very
plainly double (when negative is examined
under microscope). Thus, in this case the
camera surpasses the eye in resolving pow-
er, but it must be admitted that it is a par-
ticularly favorable case because of the great
contrast (between the sky and the sky back-
ground) .

“When the trial was made on the ter-
restrial object it was not possible to get a
satisfactory image even when just close
enough to read the number with the eye.
The limiting factor appeared to be the grain
of the film (although I used Panatomic film
and Eastman Ultra Fine Grain developer).
I therefore repeated the experiment by
photographing directly on glossy Azo paper
(giving an appropriate exposure of a minute
or so, as I recall it). I found that I could
get a readable negative from the greatest
distance at which I could read the number
with the naked eye, but no farther. 1 re-
peated the experiment still using Azo pa-
per but using a vest pocket Kodak with
{/1.7 anastigmat lens of 83-mm focal length.
With this it was possible to get better defini-
tion in the negative than with the naked eye.
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“In summary, my conclusions are: Theo-
oretically, the resolving power of a minia-
ture camera lens should be better than that
of the naked eye—in practice this is the
case only when a very special object is
photographed, that is, when the conditions
are set up to favor the camera lens; The

grain of the film rather than the defining |

power of the lens appears to be the limiting
factor; A slight increase in focal length
makes it possible to obtain the desired re-
sult.”

Bap WEATHER?

SUCCESSION of showers lasting sev-
eral weeks recently broke many
photographic hearts, but
looked for the silver lining and found it in
such subjects as the one shown here. Rain-
drops on the window panes is one of the

“Raindrops”

charming compensations for a rainy day
and is yours for the asking if you will be
sure of getting the right viewpoint. In “Rain-
drops” it was necessary to take up a camera
position that would provide a dark back-
ground for the subject. The two lower panes
are the best for this reason, the highlights
on the raindrops showing up brilliantly

against the buildings. Notice how this effect.

is lost in the upper right-hand pane.

Is THE Grass REALLY
GREENER?

0O, says Mrs. Helene Sanders, of New
York City, who, with her former teach-
er, Nicholas Haz, has just opened the Master
School of Photography at Rockefeller Center
in New York. Mrs. Sanders is one of only
three women in the United States who are
Fellows of the Royal Photographic Society
of Great Britain.
“One need not go abroad to find wonder-
ful material for photography,” she says.
“You have heard, have you not, about the

the wise ones |

| the split-field military type. Loads with

|
]
|
|
|

artists’ convention? The men from Vienna |

complained they had no material at home,
for New York had all the skyscrapers, but

the men from New York complained they |

were at a disadvantage because the men
from Europe had all the beautiful old

SCIENTIFIC AMERICAN

THE CAMERA THAT NEVER SAYS
“NO.” (right) Lens, Kodak Anastigmat
EKTAR £.2.0. 1/500-second Compur-
Rapid shutter. Built-in range finder of

a wide range of Kodak Film, including
Kodachrome for full-color transpar-
encies. Newlow price ($87.50) includes
field case. Two other crack members
of the Bantam family are Kodak
Bantam f.4.5, $27.50; and Kodak
Bantam £.5.6, $16.50.

KODAK BANTAM SPECIAL, $87.50
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NEW PRECISION MINIATURE. (left) A
really outstanding group of new cameras,
priced impressively low. Fast lenses—
fully corrected for color—and accurate
shutters. For critical results in black-and-
white, or full-color Kodachrome. Kodak
35, with Kodak Anastigmat Special £.3.5
lens and 1/200 Kodamatic shutter, is
$39.50; with f£.4.5 lens and 1/150 Dio-
matic shutter, $29.50; with £.5.6 lens and
1/100 Kodex shutter, $18.50.

KODAK 35 (f.3.5), $39.50

CIVE A KODAK

Here are Fastmans Fines

FOR ALBUM-SIZE CONTACT PRINTS.
(right) Has such advanced refinements as fold-
ing optical finder . . . body shutter release . ..
built-in self timer . .. leather-covered alumi-
num case. Takes 2}4x3}{-inch pictures (8 on
a roll). Two models, both fitted with fast,
finely corrected Kodak Anastigmat Special
f-4.5 lens. Price, with 1/400 Compur-Rapid
shutter, $42.50; with 1/200 Kodamatic
shutter, $35.50.

KODAK SPECIAL SI1X-20, $42.50

EASTMAN’S NO. 1 MINIATURE. (left) A
high-speed camera. Lens, Anastigmat £.2.0
or Anastigmat f.2.8. Shutter, 1/500 Compur-
Rapid. Coupled range finder. Body shutter
release. Loads with a wide range of Kodak
Film, including Kodachrome for gorgeous
full color. Kodak Retina II, £.2.0, $140.
Kodak Retina II, £.2.8, $115. Both prices
include attractive sportsman’s field case.
Kodak Retina I, the original Retina, with
Kodak Anastigmat EKTAR f.3.5 lens, is
$48.50—a new low price. At your dealer’s
. . . Eastman Kodak Co., Rochester, N.Y.

KODAK RETINA 11 (f.2.0), $140
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For a memorable _
Christmas 3

and other

ZEISS IKON
CAMERAS

Whether you are on the giving
or receiving end, a Zeiss Ikon Cam-
era will make this Christmas a
memorable day. Zeiss Ikon offers
a line of 22 fine cameras from
which to choose.

Wide range of types, including
the popular Contax and
Super Ikonta autofocus-
ing models.

At leading dealers
Write for Literature
CARL ZEISS, INC.
Dept. C-15-12
485 Fifth Ave., New York
728 S. Hill St., Los Angeles

America’s Fastest
Seller

MODEL 120

L}
PHOTO ENLARGER

For all size Negatives up to
214 x 3%4 INCHES
(Equivalent section larger negatives)
EASEL

D TYPE BORDER-
R AND PAPER
HOLDER ATTACHED.

Enlargements 232
times on baseboard; ex-

tremely fast exposure;
extra sharp prints. 4
masks for all popular

size negatives. Booktype
negative carrier  with
curved supports for cut
and uncut film. Double
diffusing plates supply
evenly distrib-
uted intensified
light and avoid
magnification of
dust spots. Built-in di-
aphragm with red filter.
125 watt projector lamp
included.

Complete with
FEDARANASTIG-
MAT F6.3 LENS

£1.00 Higher
on West Coast

YOUR 5

If not available
BEALER you may order direct
FEDERAL_STAMPING & ENGINEERING CORP.
Dept. SA-7, 25 Lafayette St., Brooklyn, New York
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buildings to photograph. The truth is, of
course, that the artist will find material
wherever he is—even in an ashcan, if he
looks. I have lived in many parts of the
world, but I have found nothing more in-
teresting than the Catskills in the fall, when
the leaves are beginning to turn, and

Gloucester when the fishing smacks tie up |

at the old wharves. For skyscrapers and
night photography, of course, no place can
compare with New York.”

ADVENTURE ON THE
PrayY SEas

HOUGH moving along the water en-
tirely by grace of wind and sail, the
little toy sailboats that are sent adventuring

“Homecoming”

over park lakes provide thrills for boys—and
girls too—equal to anything in their play
repertoire. Take your camera to the park
lake some week-end afternoon and watch
your chances for the graceful movement of
these little giants of the play seas, for the
striking resemblance some of them have in
certain attitudes to the grown-up originals
which these play boats attempt to imitate.
“Homecoming” is an example of a shot made
as the boat had almost reached shore and
as it made a curving last spurt toward its
destination. Close-ups of this sort will gen-
erally be found more interesting and worth-
while than shots of a group of boats.

THERE’S MANY A SLip

T was a swell subject and the lighting

was just right. The vantage point was
carefully chosen—the foot of the subway
staircase—and through the archway above
stood the skyscraper in all its sunlit glory.
The photographer had the time and the
subject was patient, so why not make the
most of the opportunity. Try it with a yel-
low filter first, then with a blue filter, a
green one, a red one, this exposure and that
exposure. The winding key (of the auto-
matic stop type) moved rather freely, it
seemed, but then. ... In the darkroom every-
thing turned black of a sudden, and it
wasn’t because the light was out. The
camera was empty! And all that fine shoot-
ing was just for practice. However, the
photographer who confessed all this to us,

DECEMBER - 1938

THE

IDEAL

PLAUBEL ROLLOP

The distinctive precision camera
for 16 “vest-pocket” negatives on
standard 120 roll film.

Built-in range finder, Anticomar
f:2.8 lens, Compur Rapid shutter,
and many other features make
this camera the outstanding gift
for anyone ... including yourself.

$77.50

Write for literature

PHOTO UTILITIES, INC.
10 West 33rd St.,, New York, N. Y.

took it in good spirit. He didn’t get any |

DIRECT VISION SPECTROSCOPE

A high-grade instrument of the diffraction grating type
having a grating replica of 16,000 lines per inch, a
collimating lens and adjustable slit. For flame and ab-
sorption spectra in the laboratory. Valuable to the
photographer for testing filters and safelights. Re-
turnable for full refund if unsuited to your needs.
Price prepaid, $8.00. Other models $5.00 to $65.00.

Catalog of Spectroscopes and accessories, ray filters
for ultra-violet and infra-red, fluorescent materials
etc., 10 cents.

LABORATORY SPECIALTIES, INC.
130 South Wabash Street Wabash, Indiana

FREE

Special Advertising Offer
Good for Thirty Days Only:

One Complete Swivel Top
Given with each

“Mohawk-Tripod”

The All-American Tripod madeby skilled
American craftsmen. Fits both Domestic
and European cameras. Made of alumi-
num, brass and steel. Sturdier, lighter and
more durable than ordinary tripods At-
tractively finished in chrome. Satisfaction
guaranteed or money refunded. Price
post-paid in U.S.A., 58 inch size, $5.25.
52 inch size, $4.75. 46 inch size, $4.50
Send remittance to

MOHAWK MFG. COMPANY
1937 Thatcher Avenue, Elmwood Park, Illinois.
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....$ 52.50
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Kodak Bantam Special F2 Lens..

Argus Model A F4.5 Lens... . 8.95
ContaFlex F2 Sonnar. 169.50
Korrelle Reflex F2.8 Tessar. 89.50
Exakta Model B F2.8 Tessa 74.50
Rolleiflex Automat F3.5 Tessa 96.50
Super Sport Dolly coupled Range Finder F2.8

Tessar ... 49.50
Rolleicord Model 1 F4.5 Zelss Triotar. 34.50
Plaubel Makina Latest Model F2.9 Lens. 149.50
Ellwood 5 x 7 Studio Enlarger F4.5 5’/;"

Lens . 3450
Praxidos Enlarger 2% x 2% F4.5 Lens. 26.95
Dollina II F2 Lens 49.50

Above Items Like N pt where

ALL MERCHANDISE SOLD SUBJECT
TO 10-DAY MONEY BACK GUARANTEE

\ FREE

WRITE FOR BIG MONEY
SAVING CATALOG S-12

XCHANGE INC.

126 West 32nd.St., New York City

MAKE YOUR CAMERA BRING

to-Learn, Spare Time Course Prepares
You For Exciting Profession. You can
earn Money While You Learn! Cam-

era Reporting for scores of publications.
A high paying profession. YOU NEED
ENCE. Includes natural

NO EXPERIE
color photography.

& All popular cameras, Hoegxm.lc%llgrlsl;ﬁlﬁ
Low Cost — Easy Payment Plan. Photogra h wm‘

Beautiful Free 32-Page Photo- Il]us- EN-
trated Book. WRITE AT ONCE'! GRAVINGCO IRSE.

TASOPE’ SCHOOL OF MODERN PHOTOGRAPHY
Dept. |IL8 Aurora, Missouri

KORELLE-REFLEX
SPEED CAMERA

The camera they
are all talking about.
Has all the wanted
features. @ Reflex
Focus @ Focal Plane
1/500th shutter @ 12
Pictures 2/, x2%Y in.
on 120 film, See the
Korelle-Reflex before

. you buy. Catalog
No. 738-B FREE.

BURKE & JAMES Inc., Chicago, Il

[earn
at “oﬂ’

Become an expert
photographer

‘f'rain under world-famous experts. For pleasure or career.
Big money-making opportunities! Commercial, News,
Portrait, Advertising, Motion Picture, Natural Color, and
other branches of photography. Personal Attendance and
Home Study courses. Free booklet. 28th year.

NEW YORK INSTITUTE OF PHOTOGRAPHY
10 West 33 Street (Dept. 134) New York City

CAMERA
BOOK!

Offers  hundreds  of
bargains in Still &
Movie Cameras, 1. -
ex, Filma, nlar, .
Esposure Meturs., vtc,

Splendid  opportunities. Prepare in
spare_time. Easy plan. No previous
experience needed, common  school
education  suflicient. Sen for free
booklet “‘Opportunities in Photogra-

y". particulars and _requirements.
American School of Photography

e
3601 Mlchlgar? Ave. Chicago, HI.

Choose from America’s
most complete,  varied ' stock—Trom
world's leading makers: Bastman, Zeiss,

Bell & Howell, Graflex., Korona. Bausch
& Lomb, ete. 10 Days Trial—Satisfac-
tion Cuaranteed. (Your camera, equipmrent

taken in trade) Write for Free Camera
Catalos NOW!

CENTRAL Camera Co. (EST. 1899)
230 S. Wabash, Dept. X-12, Chicago

E A CAMERA REPORTER §

YOU A CASH INCOME ¢, |

| the illustration;
back and one at the front, although more |
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pictures but he had had all the fun of shoot-
ing the pictures, so that all had not been
lost after all.

STORING CARDBOARD

DDS and ends of cardboard for mounts
and other purposes are conveniently
stored in the illustrated gadget. Its construc-
tion is simplicity itself and is evident from

For storing cardboard

two strips of wood at the

may be used if required. The device is sus-
pended from the molding with two ordinary
picture hooks. Another use for the device
is the storage of large photographic blotters.

CAMERA AND GOLF

AULTS in your golf technique show up
glaringly on a photographic negative.

| Harry Cooper, chanipion golf player, soon

found that out in teaching the art of golf
via the camera and in a recent issue of
Zeiss Magazine writes:

“Very frequently all the explanations in
the world will not put over a particular point
in teaching, but a single picture, showing
the fault in the swing, will get over your
point so that the pupil will try to remedy
it. In this instance, seeing is certainly be-
lieving.”

TaBrLE-TorrPiNG TiPs

ATER effects produced by sheets of
crinkled Cellophane; jockeys
verted from dime store cowboy figures; pris-
on bars made of sticks of spaghetti, paint-
ed black; effect of suspended movement

con- |
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- Better Pictures
- a Faster Way

Just turn the knurled edge of this
new, quick-setting calculator once with
your thumb or forefinger. It’s an im-
provement on the G-E exposure meter
that makes possible complctc exposure
data—faster, more easily. Now, too,
youread light values more easily on the
| simplified scale. These new features
have been added to the G-E exposure
meter for faster, smoother operation.

The new calculator has larger numer-
als, is faster to use, and has an
extended film-speed range that covers
the fastest films. Combined in the
instrument with the improved calcu-
lator are other such popular General
Electric features as sensitivity, sharp
directional effect, and accuracy.
They’re all yours with the G-E meter.
They’re additional assurances of
better pictures.

Your photo dealer has the improved
G-E exposure meter. If you want
better pictures, ask to see it today.
Or write for GED-678A, which shows
the new G-E meter and explains how
to use it under all light conditions.

General Electric, Schenectady, N. Y.

GENERAL @) ELECTRIC

General Electric Company
Dept. 6L-201
Schenectady, N. Y.

obtained by laying objects on a glass-topped |

table and pointing the camera down at
them. Asparagus tips simulate
growths; skinned twigs simulate blasted
oaks; piece of fur strewn with sand equals
grass; tapioca used for cobblestones.

Bi6GER AND BIGGER

HE paradox of bigger pictures from
smaller negatives continues to grow
apace, the latest news in this vein being a
Leica picture by Rudolf H. Hoffmann. The
negative in question has heen enlarged, in

|
exotic |

Send Bulletin GED-678A, which shows the im-
proved G-E exposure meter and explains its use
under all light conditions.

Address

" 430-16K
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-u!f a l.ei:n this Christmas.

Your dealer will explain
the Leica Time Paymont
Plan which enables you
to easily own this su-
perb instrument. Write
for FREE copy of
“Leice Photography™.

Leica illustrated,
Model 1lIb with Leitz
Xenonf:1.55peed Lens
ond Ropid Winder.

Leitz Lightweight

Prism Binoculars

Incredibly light, Leitz

binoculars possess the

same qualities as Leica

cameras and Leitz microscopes . . . all

the sights are yours — with Leitz.
DEPT. 89

E-LEITZ, INC-

.730 FIFTH AVENUE + MNEW YORK CITY

Say
“*Merry
Christmas®

with the

| New
Miniature 2% x3Y

SPELED GRAPHIL

The gift of gifts for any camera fan! Although
36% smaller than any other Speed Graphic
ever built, it has all the features of the larger
Speed Graphics PLUS many new ones, includ-
ing built-in focal plane shutter flash synchro-
nization. See it at your Dealer’s.

GRAFLEX ENLARG - OR - PRINTER

An ideal gift accessory for owners of
the new Miniature 274 x 3% Speed
Graphic, the National Graflex and all
miniature cameras. An enlarger, con-
tact printer and retouching desk all
in one—almost a complete darkroom
in itself! Your Dealer will gladly
demonstrate.

“Photographic Enlarging”

This popular book by Franklin I Jordan,
F.R.P.S., makes an inexpensive but ap-

preciated gift. Now only $250 at your
Dealer’s.
FREE! Send for free Graflex catalog and for free
e Graflex Annual Gift Guide. Paste coupon be-

low—or write your request—on penny post card. if you
'\ wish, Folmer Graflex Corporation, Dept. SA-17, Rochester.
N. Y. U.S. A

FOLMER GRAFLEX CORPORATION

SCIENTIFIC

lithographic reproduction, for service as an
illustration for a roadside billboard adver-
tisement, to seventeen thousand and a half
times the area of the original negative!

ANGLES AND CoLOR

HIS department’s recent preview around |

the site of the New York World’s Fair
presages a riot of angle shooting on the part
of the droves of camera users who will in-
vade the grounds. One of these will undoubt-

AMERICAN

ONLY ln
DOWN

Choose from our
New Catalog—just
issued. Size 85 x
11, 48 pages, 106
illustrations.

CAMERA

YOU CHOOSE DELIVERED FOR

DECEMBER -
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EASTMAN KODAKS
NATIONAL GRAFLEX
SPEED GRAPHIC
GRAFLEX
ZEISS IKON
LEICA, CONTAX
PLAUBEL ROLLUP

An angle on the future

edly be the illumination tower reproduced

here. Others will be the

famous Perisphere

and Trylon, which constitute the Theme
Center of the exposition.

Color enthusiasts are

in for the time of

their lives, for colors of various hues will
dominate practically every feature of the

Fair, both by day and by
pictures will be a must

shots, which in many cases will fall flat, or

at least far short of the

subjects, if “black and white”

night. In fact, color
for the majority of

possibilities of the
film is used.

GETTING PLACES

HE most wonderful feeling of all,”
writes Samuel E. Lesser, of New York

City, “is the feeling tha

a shot I know what I am doing, know the

result I'm after, know if
that result. . . .”

Every camera user who has come a step
away from the purely button-pushing, gee-
I-hope-it-comes-out stage,
Lesser means and just how proud he must

be. As a matter of fact,

it is only when the amateur worker has
reached this point that he can really begin
to enjoy his hobby to the greatest extent.

t when I'm taking

it’s possible to get

knows what Mr.

it seems to us that

WHAT’S

If vou are interested 7

our advertising colwmns
araphic dealer, zee shall
where you can get them.

In Photographic Equipment

described below, and cannot find them in

NEW

n any of the 1tems

or at your photo-
be glad to tell you
Please accompany

! < . ROLLEIFLEX

plains Time Pay-
ment Plan, with ROLLEICORD
article on “How to
Select Your Cam- nOLLY,
era. BEE BEE
l?lur Tl{;e Payment VOIGHTLANDER

an offers you a
simple easy way to WELTI
get any of the lead- IHAGEE
ing makes of cam-
eras, both still and PRIMAFLEX
movie. All the lead- PILOT
ing models — each
unconditionally ROBOT
guaranteed. FOTH DERBY

No finance company
—vyou deal solely
with us. Liberal
trade-in  allowance
on your old camera.

Sendlloc

for Your
Copy Of Our

AND MANY OTHERS
SEE CATALOG

HATIOHM TARGET & SIIPPI.Y Co.

ICITIREZEEE 1255 25TH ST., M. W.» WASHINGTON, D. C.

Better Aids for Better
Photography

“What exposure
shall I give” will
no longer be ask-
ed if you give a

LEUDI

for Xmas.

As dependable as it is small, with a pre-
cision that is in inverse ratio to its price,
simple to operate, fit for any camera or
film, LEUDI has been the exposure meter
sensation of the last few years.
Complete with case only $2.15

MICO Pan Tilting Top

Of unusually stur-

dy and durable con-
struction of solid brass
with attractive finish, the
MICO Pan Tilting Top
accommodates light and
heavy cameras, both of
the still and movie type,
and excludes all vibra-
tion. It can be instantly
secured in any required
position, either tilting or

DEPT. SA-17, ROCHESTER, N. Y., U. S. your vequest by a stamped envelope.
I‘leasel s&nd rge C{’ree Graflex catalog and free Gmﬂex panorama.
Annua ift Guide.
Price only $3.45
Name Puotrix ENLARGEMENT CALCULATOR: De- Ask for literature
ADDRESS i f i 1 lareing &
Crry_ Soare signed for finding required enlarging | |y mo5A AMERICAN CORPORATION

time after light from lens of enlarger has
been measured with photo-electric meter.

485-5th Ave. New York, N. Y.
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MINIATURE
CAMERA WORK

By Willard D. Morgan and Henry M. Lester.
The one book for the photographer who has
mastered the technique of his camera, but
who still needs expert guidance on how to
take pictures with meaning, with depth and
insight! Size 874 x 11, over 500 photographs.
£4.00.

1938-39 LEICA MANUAL

Ldited by Willard D. Morgan and Henry M.
Lester. Every owner of a miniature camera
needs one. A complete 1-volume encyclopedia
on camera operation, by 22 experts, contain-
ing complete, modern formulary, tables, dia-
grams. 586 pages, waterproof huckram bind-
ng. $4.00.

See these two hooks wherever hooks or cam-
era supplies are sold, or order direct from

MORGAN & LESTER, Publishers

Dept. 912, 100 East 42nd Street, New York City

R RERERE W

SCIENTIFIC AMERICAN
Once emulsion speed of paper is known,
calculator indicates negative density and
magnification. Picture size scale up to 40
by 60 inches. Exposure time scale from 10
minutes down to 0.15 seconds. Variations in
exposure time for flat or contrasty negatives
indicated by lines engraved on celluloid
pointer.

D+F CowmBiNaTiION DEVELOPER (24-0z,

$1.40; 32-0z., $1.85) : Combines develop-
er and fixing bath in single solution. De-
veloping-fixing time 15 minutes, with occa-
sional agitation. Enlargements 5 to 6 times
linear.

Texax 1 inch by 1 inch (with Tessar f/2.8,

$153.; with Sonnar f/2, $183): Short-
throw lever advances film and cocks shutter
with single, instan-
taneous movement,
Uses standard 35-mm
film in Contax day-
light-loading spools,
cartridges, or Con-
tax metal magazines,
making 50 negatives
24 by 24 mm on single loading. Standard
lens focal length 4 ¢m. Interchangeable with
standard lens is wide angle Orthometar
f/4.5, 2.7 cm and telephoto Sonnar f/4, 7.5
cm. All lenses couple with built-in range-
finder combined with large viewfinder.
Lenses in bayonet mounts. Compur Rapid
shutter with speeds to 1/400 second and
built-in self-timer. Shutter release on top.
Eveready carrying case, filters, and sunshade
available. Weight, 21% ounces. Dimensions,
2% by 3 by 5 inches.

Maxiv  Exvarcine Exposure METER
($2.95) : Extinction type meter for de-
termining exposure in enlarging. No moving
parts. Sturdy construction. Movement about
easel is unimpeded. Reading is direct.

PoryTHERMIC ALL-TEMPERATURE NEGATIVE

DEvELOPER (24-0z. bottle, $1.35; 32-oz.
bottle, $1.75): Features temperature flex-
ibility and minimum grain. Maker claims
for it ability to enlarge to 72 times linear
with minimum of grain, great latitude and
emulsion speed. Contains no parapheny-
lenediamine or any of its derivatives; is non-
staining. One quart will develop 12 to 15
rolls of 35-mm film or equivalent.

SimvoN Moper D OmEecA Envarcer ($175

without lens) : For negatives 4 by 5 and
smaller. Rigid two-inch diameter steel post,
60 inches tall, long bel-
lows and interchangeable
lens board permit high-
ratio enlargements: 5%
times with 5%-inch lens
(for 4 by 5 negatives),
20 times with 2-inch lens
(for 35-mm negatives).
Bellows maximum exten-
sion 11 inches permits
pictures of reduced size;
minimum draw 2 inches,
allowing use of standard
miniature camera lens. Dust-free negative
carriers available in variety of sizes. Double
condenser system, featuring special stand-
ard voltage 100-watt projection bulb, gives
short exposures on slower enlarging papers.
Built-in heavy.duty rheostat in cast alumin-
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RBass Bargaingram
VOL. 28 179 WEST MADISON STREET, CHICAGO, ILL.NO.12
Bass says:

I am by my own admission a most mod-
est man . . . but within the portals of
this world-famous establishment you
will discover EVERYTHING of im-
portance in the photographic field from
A to Z (Agfa to Zeiss). . . . I'll leave
it to you to say whether that is boasting
or the mere statement of a fact.

President

It's here — the NEW
[ ] 2% X 3% SPEED
— GRAPHIC

We’re mighty proud of

[
b this new model, com-
l E pact, good-looking . .

) yetareal GRAPHIC
- in every sense of

the word.

With 414” F:4.5 Kodak Anastigmat lens in
new style Compur shutter ... $111.00
With 41%” F:4.5 Carl Zeiss Tessar lens in
new style Compur shutter..................... $117.00
With 414” F:3.5 Carl Zeiss Tessar lens in
Compur Rapid shutter.......................... $141.00

Voigtlander
Superb

Twin lens reflex .
takes 12—21) x 21,4
square shots on 120 film.
Automatic film transport.
Compur shutter, 1 sec. to
Yasoth, Skopar F :3.5 lens
. .. special $59.50. With
Heliar F :3.5 lens....$62.50
Eveready case, $6.50

Some choice Used,
Good as new Bargains!

National Graflex Series II, F:3.5 lens soft
case, at........ ..$57.5
Contax II chrome F 2 lens and case.
Robot, Primotar F:3.5 lens
Retina I, F:3.5 lens..

Duo Six-20, Kodak F :3.5 lens Compm Rapid
blacl\ ....................................... .$34.50
carrvmg case
. .$245.00
2 b d 2 SLIDE MAI\ERS—a four p'lge folder
listing latest in projectors, cover glass, masks
and supplies. Just printed. Write for it . . .

shutter,

Contaflex, Sonnar F:1.5 lens,

Making mountains out
of mole hills.

Thousands of moles are grop-
ing in the half-light of their
dark rooms “blowing up’’ their
favorite negatives to the dismay
of their wives. Bass with
proper genuflexions gives you:
ELWOOD miniature for
2% x 3% negatives or
smaller . . . with 100 watt
bulb, metal frames, etc.
. ..$22.50
2’ 50 mm. Laack Trojan
Anastigmat F:4.5 in spe-
cial barrel...........c...... $6.50
2” 50 mm. Laack Trojan
in special barrel......... $8.50

Anastigmat F:3.5
3” 75 mm. Laack Trojan Anastigmat F: 4$> in

special barrel........... x 7.50
3” 75 mm. Laack Tro_]an An'lstlgmat F:3.5
special barrel ., R R - e $9.50
OMEGA A: 94 X 36 mm. double frame 35 mm.
film, dust proof negative carrier . . . 16 time
capacity, double condenser...................... $48.00
Filmarus 0—3 x 4 cm or 35 mm-condensing
lens, red tocussmg ﬁlter, etc. With Anastigmat
F:4.5 lens.. -8
Write for free Bass Bargamgrams,
mention Still Lens or Movie preference

et. AD, 179 W. Madison Street

Chicago, Il
CAMERA CROSS ROADS OF THE WORLD




TIME FLIES. So take today’s movies
today! Then you’ll have a living
record for all tomorrows. With the
palm-size Filmo, movie-making is as
easy as takmg snapshots! And even /Jess
expensive!

Just look through the spyglass view-
finder, press the button, and what you
see, you get . . . in color, indoors or out,
even in slow motion. Made by the mak-
ers of preferred Hollywood equipment.
With fine F 3.5 lens, only $51.50, as
little as $10.50 down. Send coupon for
free booklet.
iom -
BELL & HOWELL COMPANY
1838 Larchmont Ave., Chicago, IlL
Please send booklet, How to Make
Inex pensive Personal Movies.

BUY ONE
CAMERA AND GET
THE USE OF TWO
Voigtlander BESSA takes 8 pictures 21/;x3V/4
(or 16 pictures 13gx21/). 2 size optical view
finder. Disappearing trigger release. F.6.3 anas-
tigmat lens. Built in self-timer. Hinged back.
Sensational camera value.PH-1531. $14.9§
PH-9612—Cowhide carrying case with shoul-
der straf_-gPECIAL ............................ $1.95

FREE CATALOG

Send today for new Xmas Catalog.
1 Features a complete line of cameras
“} and photo supplies plus great values
% in electric trains, home appliances,
| electric shavers and Lafayette radios.

SCIENTIFIC AMERICAN

- Mail the coupon at once.

llllllll.ESﬂLE RADIO SERVICE &

NEWYORK,N.Y. g CHICAGO, ILL. g ATLANTA, GA.
100 SINTH AvENUE | 901 W. JACKSOM BLVD, 265 PEACHTRNL STREET
BOSTON, MASS. o BRONX, N.T. g NEWARK.N.J. g JAMAICA, L1,

INC.

I WHOLESALE RADIO SERVICE CO.,
l Dept. 23M8, 100 Sixth Ave., New York, N. Y.

Rush FREE 1939 Gift Catalog No. 75
g

I Name.

i

Iﬂll

lCiry State.
PASTE COUPON ON PENNY POSTCARD

um housing at base of pillar controls light
intensity. Dyna-Thermal ventilating system,
with Bakelite lamp house, keeps negatives
cool. Long 13-inch focusing lever and smooth
operating mechanism provide focusing ac-
curacy. Strong steel tape on enclosed spring
reel counterbalances weight of enlarger
head and duraluminum supporting beams.

KALArRT PrRESs SPEED

FrasH: A built-in me-
chanical synchronizer
without wires and featur-
ing automatic cushioned
action; finger tip release

from camera bed; com-
bination reflector and
battery case in single
unit; adjustable reflector; quick-change

socket; lamp ejector; three standard single-
cell batteries; multiple lamp connector; re-
mote lighting feature; two positions for re-
flector; weight one pound. Available for all
models of Speed Graphic cameras.

KopAcHROME ADAPTER FOR REcCOMAR

($23.50) : Consists of film chamber and
ground-glass focusing panel mounted to slide
on larger panel.
Larger panel fits Re-
comar back (and
backs of some other
film-pack cameras)
when regular
ground-glass screen
or film-pack adapter
is removed. Picture
is focused on small
ground-glass panel, film chamber then slid
down into position and picture snapped.
Film chamber takes eight-exposure K828
Kodachrome. Adapter may be removed from
camera when roll is partly exposed. Possi-
bilities: natural size images of flowers and
tiny objects, moderate close-ups, portraits,
telephoto shots because of long focal length
of lens when using adapter. With each a-
dapter is included : Table of effective f-values

| of different lens apertures for various lens-

to-subject distances; factors for exposure in-
crease with greater-than-normal extensions.

AmiToL PaPEr DEVELOPER (16-0z stock solu-

tion, $ .60; 24-oz. stock solution, $ .85) :
Maker claims will not stain print even
when latter has remained in bath as long
as eight minutes. For brilliant effects, dilute
1 to 1, for softer results 1 to 2. Laboratory
test results in one hundred 8 by 10 prints
in only 16 ounces of stock solution before
exhaustion.

RayeraM WEIGHT-SPOoON

($1): Metal hand
scale for weighing chemi-
cals. Spoon is dipped into
chemical and suspended
from the hand on a chain.
Counter-balance built in-
to handle is adjusted for
weighing up to 10 grams.

|
S s

ILrorp PLAsTIKA PAPER ($1.25 dozen 8x10;

$2.50 dozen 11x14) : Coated with bromide
emulsion of medium speed and possessing
long scale, this paper is said to “match the
characteristic curves of modern negative
materials, reproducing accurately every
gradation of the negative” and providing
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Xmasg Gift Suggestions
For Photographic Enthusiasts

35mm Cameras and accessories

Argus Model AW, F:4.5 $12.50
Argus Model CW, F:3.5 20.00
Watson F:2.9 Prontor 25.00

Welti F:2.8 Zeiss in Compur 42.50
IDEAL Enlarger with adapter

for Leica or Contax lens 29.50
Champion Adjustable Tank

from 25mm to 116 sizes 3.95

Rollfilm Cameras

V. P. Thagee F:4.5 Vario $15.00
V. P. Thagee F:3.5 Compur 22.50
214x314 Utilo F:4.5 Vario 15.00

214x3Y, Utilo F:4.5 Prontor IT 18.00

214x3Y, Thagee Carl Zeiss F:4.5

Compur 32.50

Send For Complete XMAS Catalogue

ABE COHEN'S
EXCHANGE, i~c.

“The House of Photographic Values”
142 Fulton St.  New York City

‘/_)KZ ol /

See-Sharp’s Brother . .

PIC-SHARP

THE MAGNIFIER FOR
GROUND GLASS FOCUSING

"PIC-SHARP" does for ground glass
focusing what the SEE-SHARP does for
the enlarger . . . makes images brighter

. three times larger. If it is sharp on
the Pic-Sharp, it is needle-sharp on the
negative.

Soft rubber . .
pocket or kit . ..
glass or equipment.

. fits easily into vest
cannot scratch finest

Drop It!
Step
on It!f
You
Can't
Break It!
"PIC-SHARP"  as-
sures sharper pic-
tures! If your deal-
er hasn't the "PIC-

SHARP'", send
$1.00 direct to:

R. P. CARGILLE
Dept. 909
118 Liberty St., New York, N. Y.
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NEW
Miniature 2/ x 3/
SPEED GRAPHIL

with  Built-in  Focal Plane
Shutter Flash Synchronization

Here's your chance to own the camera hit of the
vear! It has everything—and its price, complete

with 4%"”, F.45 Zeiss Tessar lens in new style
Compur Shutter, is only $117.00 (without Range
Finder). $25.50 down and 12 easy monthly pay-

ments of $8.85 on the Klein & Goodman Time
Payment Plan—financed through Commercial Credit
Co. Down Payment includes one year's insurance
against loss, theft or damage.

LIBERAL ALLOWANCE FOR YOUR CAMERA!

Its trade-in value may equal or exceed the down
payment on this American-made, Prize-Winning
Miniature 24 x 3% Speed Graphic.

FREEllrrh fold,

KLEIN & GOODMAN

Everything Photographic
18 South 10th St. Philadelphia, Pa.

an thi nd haok
\¥ mant P i unll L tp! K.

“Make Money With Your Camera”

PHOTO-MARKETS

This 144-page book tells what to
“shoot,” how and where. Gives di-
rections for submitting photographs
to magazines. Lists hundreds of mar-
kets for photographs, together with
the types most suitable for each.

Eighth Edition—Revised—Up-To-Date
50 Cents, Postpaid

SCIENTIFIC AMERICAN
24 West 40th Street New York City

12 WEIGH-SPOON

R very handy. accurate.
economical scale for
dark room and labora-
tory use. Calibrated from
4 to 10 grams. complete
with conversion table
for those desiring to
weigh in grains instead
of grams.

At All anqu 5100

Dealers
Generaldistribution by

RAYG RAM CORP

425 FOURTH AVE. NEW YORK CITY

SCIENTIFIC AMERICAN

roundness and modeling to the image. Espec-
ially suitable for portraiture, architecture,
and landscape photography. Latitude in ex-
posure and development. Image color black
“with just a hint of warmth.” Medium
speed of paper allows use for either enlarg-
ing or contact printing. Available in follow-
ing surfaces: Glossy single or double weight,
in soft, normal, and contrasty grades; matt
double weight, grained half-matt double
weight, and cream semi-matt double weight
in normal or contrasty grades.

Omac Rance FinpEr ($7.50) : Two large
fields, one colored light yellow for easier
vision, brought into coincidence by means

of large knurled
head at right of find-
er; distance then

read from calibrated
scale beneath hair-
line rule in glass
window. Long focal
length gives large images. Attachment fix-
ture fitted to bottom of range finder permits
slipping into standard accessory foot of most
miniature cameras. Bracket for attaching
finder to any camera also supplied. Outside
case of finder of Bakelite with no protrud-
ing parts.

F-R Deverorine Kits contain all the es-

sentials for fine-grain developing. For the
ardent camera fan as well as for the newer
camera user—for the stay-at-home—for the
camera-toting traveller. F-R 35-MM Kir
($6.95) contains 35-mm roll-film developing
tank, tank thermometer, absorbent film
squeegee, 8-oz. bottle concentrated X-33, 8-
oz. bottle . concentrated Fixol, two spring
clips.- F-R Rorr-FiLm Kir ($8.95), adjust-
able for all sizes of film up to and including
116. Contains adjustable developing tank

model C, tank thermometer, absorbent film |

squeegee, 16-0z. bottle concentrated X-33,
16-0z. bottle concentrated Fixol, two spring
clips.

Ferice Home Dark-Room CaBINET ($29)

makes it possible to do your dark room
work in any room of your home, doing it
without making that
room look like a
shop, and when you
are finished, just
turning on the lights,
closing two doors
(safety lock) and
having your work
cabinet turned into a handsome piece of
furniture. Cabinet is a complete photo-
laboratory in itself. Handles prints up to
8 by 10 inches; equipped with two porcelain
trays and a 15” diameter scientific washer
and sink combined. Also has one large shelf
compartment for storage of trays and squee-
gee plates and four large drawers equipped
with label holders for paper, films, negatives
and various camera accessories. A large stor-
age compartment is also provided for chem-
icals and equipment.

RayGrRAM TRANSPARENCY VIEWER, WITH

Hore Puncu ($3.25) : Permits conveni-
ent selection of 35-mm strip negatives and
2 inch by 2 inch transparencies. Open
gate tracks for 8-mm and 16-mm available.
Can be used with any standard splicer or
rewinder. Focusing eye piece adjustable to
individual sight range.
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You Can Have More Fun
Developing Your Films

with

THE F-R
DEVELOPING

contains all the essentials for fine-
grain dezfelopin g in this one compact
unit.

For the ardent camera fan and the newer
camera user. Crammed full with just the
equipment every photographer wants to
own ... including the famous F-R Develop-
ing Tank and X-33, the new sensational fine
grain developer. Singlyeach of these prod-
ucts is "tops" in its field. Gathered to-
gether they represent photography's best
"buy."

F-R 35 MM ROLL FILM
DEVELOPING KIT

for Leica, Contax, Retina, Argus and
all 35 mm '"Candid" type cameras. $6'95

F-R ADJUSTABLE ROLL FILM
DEVELOPING KIT

for all above' sizes and other roll

films up to and including #I16. $8'95

THE PERFECT GIFT FOR XMAS
AND ALL THRU THE YEAR

New and attractively packaged they solve
an important Xmas and year ‘round gift
problem. Just the thing for someone you're
most anxious to please. They're so swell
you'll want one for yourself—if you're a
camera fan. If you're not it will make you
one.

At leading dealers and department stores

everywhere. Or write divect to Dept. S

FINK-ROSELIEVE CO.,

109 West 64 St., New York
CHICAGO

INC.

BOSTON
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NOW! SHOW
YOUR COLOR SLIDES

WITHOUT PROJECTION, SCREEN,
OR DARKENED ROOM....

Enjoy bright, sharp, enlarged views of
your miniature film slides, black and white
or color, without the fuss or bother of
projection. Use the new Bausch & Lomb
Film Slide Viewer, in handsome bakelite,
black, brown or green—2-inch ground
glass screen, 3-inch precision lens, 15 w.
bulb. Ideal gift for mini fan. At your
dealer’s, or write for free folder. $8.50

BAUSCH & LOMB

288 BAUSCH STREET ROCHESTER, N. Y.

“The Life of The Party”

with a

KALART Micromatic

SPEED FLASH

Memorable unposed pictures of a party
at home, gay holiday pictures in action—
are easy with the KALART Micromatic
Speed Flash.

Buy it NOW! You'll be amazed at the
ease of operation and fascinating results.
IFits practically all cameras. $13.50.

MODERNIZE YOUR FILM-PACK or
PLATE CAMERA. NOW you can cou-
ple the KALART Synchronized Range
Finder yourself to your film-pack cam-
era and get automatic, needle sharp, in-
stantaneous focusing without ground
glass delay. Ask your dealer for new
simplified procedure. Model “K” R. F.
Assembly $18.00.

See your dealer or write:

Dept.
915 Broadway, New York, . Y. or
Room 619 Taft Bldg., Hollywood, Calif.

PHOTOGRAPHIC DEVICES
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y ROUND TABLE

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

Q. Recently, in examining the lens of
my camera, I noticed small cobweb-like
markings near the edges. Can you tell
me the reason for this and what can be
done about it?—L. E. S.

A. These cobwebs, as you call them, are the
result of the degeneration or drying up of
the Canada balsam used to cement the lens
elements together. These crystallizations will
cause lack of sharpness in the negative and
the defect must, therefore, be remedied. Take
the lens to an optical company and have it
re-cemented.

Q. Is Agfa Ultra-Speed Panchromatic
Film for 35-mm cameras too fast for
sunlight snapshots with an Argus cam-
era with a speed of 1/200 of a second
and the smallest stop of f/11? What are
the possibilities of taking snapshots at
night with regular electric light using
this film in an Argus camera?—H. Y.

A. This film belongs in the category of the
fastest films available today and is intended
chiefly for use under adverse lighting condi-
tions or where high shutter speeds are re-
quired despite fair illumination. Of course,
it may and is being used for all-’round pur-
poses, both indoors and out under various
conditions of light. However, outdoors in full
sunlight, it would be very easy to overexpose
and this might be caused under some circum-
stances even at f/11 and 1/200 of a second.
Depending on the nearness of the light to the
subject as well as the light intensity, the /4.5
lens on your camera would often permit
moderate snapshot exposure by artificial
light indoors.

Q. (a) Using the same projection
paper, and same aperture on the en-
larger lens, should an enlargement of 8
diameters require 4 times the exposure
of an enlargement of 4 diameters? Does
the correct exposure time vary directly
as the square of the magnification in
diameters?

(b) Using an enlarger lens with
apertures of f/4.5, 5.6, 8, and 11, does
each aperture require twice as much
printing time as the next larger size? Is
there much difference in the sharpness
of focus with different aperture sizes
when used for enlarging?—W. B.

A. (a) Theoretically it should, but it does

not so work out in practice. The required in-
crease in exposure is more nearly about 3
times, although the actual exposure time
should be determined by test in the usual
way; that is, test strip or enlarging exposure
meter.

(b) The doubling of the printing exposure
time for each smaller aperture is a good
rough-and-ready method of finding differ-
ences in exposure at the various stops, but
where best results are desired, an exposure
test, as in the above case, will be needed.
Inasmuch as the negative is a plane object
focused on a parallel plane below (the print-
ing paper on easel or baseboard), it is rea-
sonable to expect that a sharp negative image
can be focused sharply on the easel at the
full aperture of the lens. However, a slight
increase in sharpness may be noted at the
smaller stops.

Q. When using a synchronizing flash
attachment on a single-lens reflex cam-
era, I have wondered if one is dazzled
by the flash when looking down into the
ground glass of the camera.—Dr. R. O.
R.
A. If the flash bulb is backed up by a re-
flector, as it should be in order to gain the
full advantage of the illumination produced,
light will go forward and will not affect the
photographer. As for the ground glass caus-
ing dazzle, this is not possible for two rea-
sons. First, the mirror must go up against
the ground glass before the image can reach
the film, at which time the flash simultane-
ously operates to provide the necessary il-
lumination; second, even if you were using a
twin-lens reflex camera and viewed the image
during the exposure, the briefness of the
flash and the fact that what the photographer
sees is the reflection of the flash from the
subject rather than the flash itself, would
make dazzle impossible.

Q. Assuming that a person could time
enlargements as accurately in the range
of from 1% second to 1 second as he
can in the range of 20 seconds to 40
seconds, would a perfectly timed print
at 15 second have the same quality of a
perfectly timed print at 20 seconds, the
only difference being the intensity of the
light; using the same film, same enlarg-
ing paper, and so on? Would it be prac-
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tical to use the shutter at, say 125 of a
second in enlarging pictures onto a very
fast enlarging paper and with strong
projection light?—K. L. R.

A. Correct printing exposure time is pure-
ly a matter of the length of time—under
given conditions of strength of light, dis-
tance of negative from paper on easel, density
of negative, lens diaphragm opening, and
contrast of paper being used; that is, the
“speed” of the paper—required to produce
a print of satisfactory quality. If this result
is achieved at 1/25 of a second, as you sug-
gest, or at the end of 40 seconds, we do not
believe there should be any difference, all
other factors being equal. Employing a shut-
ter, which, of course, is not usually asso-
ciated with enlarging lenses, “snapshot en-
largements” might be fairly practical. Don’t
forget to turn out the enlarging light after
each such exposure.

Q. I have been experiencing trouble
in getting a background black enough
to avoid reflection. What is the blackest
black material available?—D. M.

A. Black velvet is generally held by pro-
fessionals to afford the blackest black back-
eround obtainable.

Q. I have a box camera taking No.
120 film and want to use it to make
stereoscopic photos of still objects. This
I plan to do by setting the camera in
two slightly different positions, horizon-
tally, and exposing two films. What I
want to know is the distance to move
the camera for the second exposure. I
have an old stereoscopic viewer. I sup-
pose the finished photos should be
placed on a card the same distance apart
as the camera was moved for the second
photo. Is this correct?—G. B. A.

A. The subject of stereophotography was
discussed in general terms in the leading
article of last month’s Camera Angles. The
method you propose for making stereos has
been used with success by owners of box
cameras as well as other types. Assuming
that the lenses of your viewer are placed at
the standard separation of 2% inches, the
camera is moved the same distance between
exposures. One method employed with box
cameras is to construct a wooden tray of
such dimensions as to permit this separation
when the camera is shifted for the second
exposure. This method will also guarantee
that the shifting will be done on an absolute
parallel in relation to the subject being pho-
tographed. The finished pictures, cropped, if
necessary, will be transposed and separated
by 2% inches, center to center.

Q. I have read that a cider vinegar
solution should not be used as an acetic
acid short-stop. Why not? I have been
using it for several batches of prints
and cannot see that it has done them
any harm. I am going to try my hand
at developing some 35-mm film soon.
Would you advise using a more chemi-
cally pure short-stop for the film?—
L. C.

A. We hope you will pardon our candor,
but we cannot quite see the point of going
to the trouble of experimenting with liquids
foreign to photographic practice when the
real thing costs so little and has proved
scientifically effective. The fact that your
prints do not appear to have suffered from
the cider vinegar short-stop bath is probably
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due to the brief period in which they were
immersed in this bath prior to being treated
to the regular acid fixing solution. The advice
you have read against cider vinegar was
prompted by the fact that this solution is
much too dilute for the purpose and would
tend to stain prints immersed in it. As for
using such a solution in a short-stop bath
while processing 35-mm film we must, once
more in candor, throw up our hands in alarm.
The processing of 35-mm film requires the
greatest care and the use of chemically pure
ingredients for acceptable results, Why take
chances?

Q. Can you tell me if it is difficult to
use the x x x camera (single lens reflex
type) with the diaphragm stopped down
to f/11?2—A. J. K.

A. When you speak of the usefulness of
the x x x camera at f/11, we presume you are
referring to the visibility of the ground-glass
image at that stop. This depends, of course,
on the general light conditions illuminating
the subject at the time of taking the photo-
graph. In bright sunlight outdoors and under
certain favorable conditions of artificial
lighting indoors, it is quite possible easily to
focus on the ground glass at this opening.

Q. What is meant by film latitude?
—D. K.

A. This is the degree of error permissible
in exposure without seriously affecting the
chances of printable negatives. Modern films
are said to have great latitude because they
may be very much under-exposed or very
much over-exposed and yet produce upon de-
velopment sufficient density in shadow detail
to make possible prints of satisfactory qual-
ity.

Q. When I take a picture I wind the
shutter up for the next one. If I do not
take a picture for a month or two would
it do any harm to have the shutter
wound up for so long without using it
or would it be better after taking a pic-
ture not to turn for the next exposure
until just before using?—H. V. K.

A. The best procedure is to leave the shut-
ter unwound when completing a picture-
taking session, Otherwise, the shutter is
working “over-time” and to no purpose.
However, where you are making a series of
exposures at relatively short intervals and
particularly in the case of action photog-
raphy where you must be ready to shoot at
a moment’s notice, it would be more con-
venient to wind the shutter after each ex-
posure so as to be ready to shoot again
quickly.

Q. Is there any remedy for water-spot
marks on dried negatives ?—L. J. K.

A. The best remedy is, of course, the pre-
cautionary one of wiping the negatives clear
of excess water before setting up to dry and
then allowing the negatives to dry gradually
in a warm atmosphere but without undue
subjection to heat. However, water marks on
dry negatives happen in the best of families
and when they do, oneremedy that has been
used successfully calls for bleaching and re-
development. The bleaching is done in a
solution consisting of one gram of potassium
dichromate, 100 cc. of water, and 2 cc. hy-
drochloric acid. After bleaching in this solu-
tion, re-develop the negatives in an elon-
hydroquinone developer.
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make PICTURES
not just snapshots

With a ROLLEI camera you’ll stop tak-
ing “snapshots” and start making pic-
tures of perfect photographic quality and
matchless beauty—well-composed and
critically sharp.

This is easy because you actually see each
picture before, while and after making
the exposure—thus removing the “snap-
and-hope” element from photography.

Rolleiflex and Rolleicord cameras are as
easy to use as the simplest of cameras,
yet they make real pictures—the kind, in
fact, that win the most salon prizes. In-
expensive, too, for you get twelve pictures
in the popular, practical 2V4 x 2V, size
on a roll of standard, easily obtained
No. 120 film. Ask your dealer to show
you these three Rollei cameras:

The AUTOMATIC

(\Iolleiﬂe:,

Finest, fastest-oper-
ating Rollei camera
ever offered. Film
threads automatical-
ly. Blanks and dou-
ble exposures are
eliminated. TUnique
mirror in hood per-
mits eye-level focus-
ing and composing.
Shutter speeds and
diaphragm openings
are visible from above.
With  Zeiss Tessar
f/3.5 lens in delayed-
action Compur Rapid
shutter, with speeds
from 1 second to
1/500, complete with

@ $130.00

Model {a Rolleicord
has a Zeiss Triotar
f/4.5 lens in one-lever
Compur shutter with
speeds up to 1/300
sec., and an £/3.2 fo-
cusing lens; a sport
type metal frame view
finder for eye-level
€Oompos-

Model il  Rolleicord
is equipped with a
Zeiss Triotar f/3.5
lens, and an /3.2 fo-
cusing lens. The hood
has a folding mirror
which permits focus-
ing and composing at

eve-level. $65 .Oo

If your dealer cannot supply full information,
write for Rollei booklet

BURLEIGH BROOKS

INCORPORATED
127 WEST 42~ STREET

NEW YORK
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Chemists, Engineers, Physi-
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BUILD YOUR TECHNICAL LIBRARY
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INTELLECTUAL UNREST

IN A CONTENTED HOME

You may also order any of the
following magazines at the special
prices given providing two or more
magazines are ordered at the same
time. Magazines marked thus (*)
do not have any combination rates,
but may be ordered at the full prices

shown.

American Boy
American Girl .
American Hairdresser
American Home
* American Magazine
American I\Iercury
Asia .

Atlantic Monthl)
Better Homes & Gardens
*Boys’ Life

Child Life .
Children’s Activities
Christian Herald .
*Collier’s Weekly
*Coronet
*Cosmopolitan
Country Life

Current History
*Esquire

Etude . .

Field & Stream
Forbes

Foreign Affairs
*Fortune

Forum .
*Good Housekecpmg, .
*Harper’'s Bazaar
Harper’s Magazine
*House & Garden
*House Beautiful
Hygeia
*Ken . .
*Ladies’ Home Joumal
Liberty
*Life

Look

Magazine Digest
McCall’s

Nation

National Geo"mphlc
Nature .

New Republic .
*Newsweek
*New Yorker .
North American Renu\
Outdoor Life
Parents’ Magazine
Photoplay

Physical Culture
*Pictorial Review
Popular Mechanics
Popular Science
Reader’s Digest
Redbook

St. Nicholas
*Saturday Evening Po\t
Scientific American
Scribner’s

Spur
*Time

True Story
*Vogue

*Woman’s Home Companlon

Yale Review

Our average social contacts, psychol-
ogists say, are paralyzing our intellects.
Small talk and platitudes surround us;
lively, constructive discussions are rare.
Friends close their minds to suggestion
and opinion, and we in turn withdraw
into our shells, yearning for the sort of
bristling intellectual stimulant we all
knew in school.

TOO CONTENTED?

The driving forces of our personalities
react to keep our contented lives from be-
ing deadeningly contented. We turn, in
the quiet comfort of an armchair at
home, to rediscover the constructive joys

\
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Address

Please send these magazines for one year

AMERICAN widen our homes into a
world scene, broad and informed.

NOT YOU!

Too much content is not stifling you,
or you would not be reading this maga-
. zine, and longing to satisfy that inner
thirst for knowledge and mental excite-
ment. We want you to continue the stimu-
lating and thought-provoking reading of
SCIENTIFIC AMERICAN but we sug-
gest that you supplement it with equally
worthwhile periodicals. To help you do
this, we have arranged special combina-
tion prices, whereby you can get a sub-
scription to this magazine along with

of magazine reading. Magazines of su- | others of similar high standards—at ex-
perior quality such as SCIENTIFIC " cellent cash savings.
SCIENTIFIC AMERICAN Special You
Price Save
with American Mercury. . ... .$6.75.. . $ .25
with Current History...... .. . 5.00. . 2.00
with Forum ... . 750 ... .50
with Foreign Affairs.. . 8.50.... . 50
with Harper’s Magazine .. ... 7.50 . . . .50
with Magazine Digest...... : 625.. ... .75
with Saturday Review of
Literature .. : 6.75. . . .75
Your unexpired subscriptions can be
extended to take advantage of these
rates. The magazines may be sent to
different addresses if you choose, and
FREE announcement cards will be sent
to recipients announcing any gift sub-
scriptions.
MAIL THE COUPON PROMPTLY
(U. S. prices given—rates to foreign
addresses on request.)
The Mayfair Agency, a division of Harper & Brothers, Publishers :
: 51 East Thirty-Third Street, New York City I
|

[J Send me your bill.



TELESCOPTICS

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

LASS in several aspects pertinent to its

use in telescoptics is the subject of this
month’s discussion, in the course of which we
shall sweep up comments from several scien-
tific journals not ordinarily seen by most
readers.

LL is not optical glass that glisters, but
on the other hand not all that is not
optical glass is contemptible. In a paper pub-
lished in the Journal of the Optical Society
of America, Vol. 28, No. 1, Dr. W. B. Ray-
ton, of the scientific staff (lens designer)
of the Bausch and Lomb Optical Co., makes
some pertinent observations about this ques-
tion:

“A Committee of this society spent many
hours of discussion and carried out an ex-
tended correspondence in an effort to formu-
late a definition of optical glass without con-
spicuous success. Presumably such a defini-
tion should permit one to determine by in-
spection whether a sample piece of glass is
optical glass or not. A definition in that
sense is impossible. Certain specimens might
be broken out of electric insulators that
might, if judged only on a quality basis, be
classed as the finest optical glass while other
specimens of glass, very difficult to produce
at all because of the extraordinary optical
properties prescribed, would be immediately
classed as ordinary glass of poor grade.

“In the consumer’s mind, bubbles in glass
are very offensive although from the optical
standpoint they are the most harmless thing
in the world. Bubbles are due to the volatili-
zation of some of the materials in the batch
in the melting process and because of greater
viscosity they are held by some glasses much
more tenaciously than by others. The manu-
facturer would like to take advantage of the
more desirable optical properties of these
glasses many times when he is compelled to
use a less desirable glass because it is free
of bubbles. Because of the refusal of the
consuming public to accept bubbles in glass,
he pays more for optical instruments than
would otherwise be necessary and sometimes
has to accept inferior performance.

“The best glass today absorbs not more
than four to six tenths of a percent per centi-
meter except in the dense barium crowns
and the densest flint glasses.

“Regarding the development of a sort of
metallic luster generally known as tarnish:
H. Dennis Taylor discovered to his surprise
years ago that tarnished surfaces had a
greater light transmission and a lower Fres-
nel reflection than clean, freshly-polished
surfaces. Except for the appearance, then,
which creates uneasiness in the mind of the
owner or sales resistance in the prospective
purchaser, this effect is not serious.”

N the same number (an optical glass num-

ber) of the journal named, George W.
Morey, of the Geophysical Laboratory, Car-
negie Institution of Washington, an optical
¢lass expert, makes this statement: “Ordi-
nary window glass today is of better quality
than some pre-war optical glass, chiefly be-
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cause of the reduction in iron content of the
sand.”

Incidentally, in the same article he men-
tions an interesting list: “Besides the eight
disks supplementary to the 200-inch, all of
which are of ‘ribbed’ structure, and one of
which, the 120” flat, is larger than any disk
previously made, there have been made in
Corning seven solid type disks for reflecting
telescopes. These are: a 24” for Cornell Uni-
versity; a 30” and a 36” for the Foundation
for Astrophysical Research; a 60” for Har-
vard University; a 76” for the University of

Figure 1: Crystal versus glass form

Toronto; an 81” for McDonald Observatory,
Texas; and a 98” for the University of
Michigan.”

ONTINUING our gleanings on glass

from recent technical papers, we take
the following from an article on the X-ray
determination of the structure of liquids and
glass, by Dr. B. E. Warren, a Massachusetts
Institute of Technology physicist who spe-
cializes in the X-ray study of the arrange-
ment of the atoms and molecules of matter,
published in the Journal of Applied Physics,
Vol. 8, No. 10:

“Glass is usually called an under cooled
liquid, the name suggesting that, although it
has many of the mechanical properties of a
true solid, it differs from the crystalline form
of matter by not having passed through a
sharp or definite transition in solidifying
from the melt. From the X-ray studies we
shall conclude that glass and liquids are
similar in that both are amorphous forms of
matter. In one respect, however, their struc-
tures differ; in a glass each atom has per-
manent neighbors at a fairly definite dis-
tance, while in a liquid the neighbors about
any atom are continually changing.”

OW the atoms are arranged in matter

has been fairly well worked out within
recent years by X-ray analysis. This is not to
be confused with ordinary X raying but con-
sists of using X rays as “feelers” for the
atoms. X rays are light having about 1,/10,000
the wavelength of the light which our eyes

perceive. Thus they get down into the realm
of actual atom size. If light of this short
wavelength is shot into matter, a part of it
will be reflected from or diffracted by in-
dividual atoms and the emerging rays can
be photographed. (The rays which pass on
through in the commonplace X-ray manner
are ignored.) If the atoms are arranged in
a pattern, as in crystals, the photograph
taken proves also to exhibit a systematic
pattern. By means of this research tool physi-
cists during the past few years have been
able to ascertain at least as much concern-
ing the atomic arrangement within matter as
a blindfolded man could determine about the
arrangement of objects in a box by feeling
around within it—almost as much as if it
were directly visible. In fact, the extent to
which this technique has been developed and
the complication of existing atomic arrange-
ments revealed by it are remarkable. For
most practical purposes, then, we can now
“see” the atoms in matter as satisfactorily as
we can see the rows and cross rows of trees
in an orchard (though we cannot see indi-
vidual atoms). And it has turned out that
most common things are crystalline: wood,
for example—even rubber!

But glass is an exception—it is amorphous.
Before the X-ray technique was devised we
were partly sure that glass was amorphous
but could not prove it so directly as now.
And in the Technology Review (Vol. 39,
No. 6), edited at the Massachusetts Institute
of Technology, Philip M. Morse shows what
glass is like. Largely, he also points out, it
has been the same Professor Warren, quoted
some distance above, who has done research
on the X-ray patterns and atomic arrange-
ment of amorphous materials including glass.
In these the regularity and symmetry of
atoms existing in crystals are absent. How-
ever, the atoms remain about uniform dis-
tance apart, and Figure 1, reproduced from
the review named, gives an idea of the differ-
ence in atomic arrangement of the same sub-
stance (B:0; is the example chosen), first in
its crystalline form (above) and then when
turned into borate glass (below). “A glass,”
Prof. Morse says, “is a clumsy caricature of
a crystal of the same material, distorted and
with parts left out here and there.”

OGNATE with all this is the fact, re-

cently discovered by the same X-ray
diffraction method, that even liquids, includ-
ing water, have some orderliness of atomic
arrangement. Debye, the German chemist,
states as a result of his researches that lig-
uids are much more closely related to solids
than they are to gases.

UST what happens when glass is pol-
ished? This is discussed in “ATM,”
pages 326-331, but since that note was writ-
ten considerably more experiment has been
performed and the subject has waxed in in-
terest among physicists—particularly be-
cause we now have the X-ray method de-
scribed above.
Let us first summarize the several com-
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peting theories of the nature of polishing.

First, the theory of Newton and the young-
er Herschel: Polishing is nothing more than
grinding or submicroscopically scratching
down the protuberances with smaller and
smaller abrasives until, as Newton put it,
the visible “scratches and frettings of the
surface become too small to be visible.”
Thus there is no essential difference between
grinding and polishing. A theory of Elihu
Thomson’s, described in “ATM,” page 328,
is a relative of this one: the rouge particles
embed themselves in the pitch, their cutting
edges coming automatically to a common
level, and make submicroscopic scratches.
(Perhaps this explanation makes more ap-
peal to the common sense than any other,
but more recent evidence indicates that The-
ory 3, below, is closer to actual fact.)

Second, Rayleigh’s theory that the opera-
tion is a molecular one. No pits are formed,
as in grinding with hard surface against
hard, by the breaking out of fragments, but
the material is worn away, at first on the
eminences, almost molecularly. The micro-
scope shows that, as soon as the polished
local areas can be observed at all, they ap-
pear absolutely structureless. In its subse-
quent action the polishing tool extends the
boundaries of these parts but does not en-
hance their quality (paraphrased from Ray-
leigh, Trans. Opt. Soc., Oct., 1917).

Third, the “butter” theory of Beilby,
whose experiments threw an entirely fresh
light on the nature of polish. He demon-
strated smearing or flowing of the surface
layer. Polishing at right angles to scratches
caused a flowing that filled up and hid the
scratches. Etched with hydrofluoric acid,
the polished surface again revealed these
scratches.

“The rouge particles hardly penetrate be-
low the surface,” Beilby states, “but, coming
into almost molecular contact with the sheet
of molecules on the surface, drag it off like
a skin. The fresh molecular layer left by the
removal of the skin retains its mobility for
an instant, and, before solidification, is
smoothed over by the action of surface ten-
sion, thus producing the liquid-like surface
which is the necessary condition of a perfect
polish.”

Commenting on this, Selby says: “In many
respects glass is a liquid of extremely high
viscosity—not a solid. Energy expended in
polishing is manifested by heat which is suf-
ficient to lower the viscosity of the glass near
the surface to such a degree that this hyper-
thin film—‘beta layer’—can be made to
flow.” While heat is not a factor in the the-
ories of Beilby or of French, it is in those
of Macaulay of the Royal Technical College
at Glasgow, also of Bowden and Hughes of
Cambridge University. The latter two made
experiments using two different metals as a
thermo-couple and showed that in their slid-
ing contact the surface temperature may be
very high; in glass it would be still higher.
(Letter from A. W. Everest: “I am begin-
ning to lean toward plastic flow in polishing.
I read an excellent paper pointing out the
high temperatures generated in polishing—
high enough in a thin layer of glass at the
surface actually to melt it. If this is true,
then of course plastic flow occurs. However,
I still feel that most of the glass is removed.”)

H. H. Selby, author of the chapter on flat
making, in “ATMA” and a chemist, next
describes his own experiments:

“Glass and light have one thing n com-
mon—dual personality. Only by assuming
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John M. Pierce e

REFLECTING TELESCOPES

Pierce made. Theoretically and mechanically right,
with portable mount, ready to use. 67, $125.

RICHEST FIELD EYEPIECE 114" efl, .92” field $6.50.

PORTABLE MOUNT. With rigid pipe pedestal. Mov-
ing parts of bronze. For 6” or smaller telescopes. $10.

ACCURATE FOCUSING is easy with our spiral sleeve.
1%” O. D. Send Pierce oculars for fitting, $1 each.

VERY SPECIAL. All-inclusive telescope kits. Proper
glass, clean abrasives in tin boxes, best rouge, real
pitch, a complete EYEPIECE, an ALUMINIZED DI-
AGONAL, complete instructions. 4"—$4.00, 6”"—$6.00.
Without Eyepiece and diagonal,
Free test of your mirror. Write for catalogue of supplies.
TWENTY YEARS OF EXPERIENCE TO HELP YOU

11 Harvard St. o

4"—$3.00, 6"—$5.00.

Springfield, Vermont

structions, $5.50.

mirrors and lenses.

2035 Ashby Ave.

“TELESCOPES”

and
Supplies for the Amateur Telescope Maker

*For a better Mirror use Pyrex*
6” pyrex Kit, eight grades of abrasives, rouge and pitch, with complete in-

Telescopes from 2” to 20” Reflectors and Refractors, mountings, clock drives,

Send six cents for our large illustrated Catalog.

TINSLEY LABORATORIES

Makers of Astronomical Telescopes and Equipment

Berkeley, California

———TELESCOPE MAKERS
KITS~OUR SPECIALTY

PRECISION WORKMANSHIP

BETTER QUALITY, LOW PRICES

MONEY BACK GUARANTEE
"KIT. . . . . . . . . 8375

Includes 2 glass discs, correct thickness, tempered
pitch, rouge, sufficient abrasives, mstluctlons ete.
1Vith book ‘‘Amateur Telescope Makmg $6.25

FREE ALUMINIZED DIAGONAL W|th each kit
PYREX KITS

6", complete . Cideene

8”, complete..

other 51zes propoztmnately low

OPTICALLY CORRECT FINISH
6"—$2.50 8"—$3.50 10"—$5.00
Other Sizes Proportionately Priced
MIRRORS TESTED FREE OF CHARGE
PYREX MIRRORS MADE TO ORDER
PRISMS—EYEPIECES—ACCESSORIES
FREE catalog Telescopes, Microscopes, Binoculars,

etc. Instructions for Telescope Making, 10¢.
PRECISION OPTICAL SUPPLY CO.
1001 E. 163rd Street New York City

ALUMINIZING

NEW SURFACE-HARDENED ALUMINUM
COATINGS

with greater resistance to mechanical abra-
sion and uniformly superior in reflectivity
at the same reasonable prices maintained
in the past.

Coating Prices: 4”"—$1.75, 5”"—g$2.00, 6"
—3$2.50, 7"—$3.00, 8"—$3.50, 9"'—
$4.25, 10”"—$5.00, 11"—$6.50, 12"—

$7.50, and 1215”"—$8.00. Larger sizes up
to 36 inches in diameter on request.

Diagonal Coatings for diagonals of the fol-
lowing widths:

1%"”—50c, 173”"—60c, 1%4"—75c, 2"
—$1.00, 214"—g1.25 and 3"—$1.50

LEROY M. E. CLAUSING
720 Greenwood Ave. Wilmette, Ill.

TELESCOPES

FORTY-THIRD YEAR
Equatorial Refractors, 8” aperture and up,
with Electric Cloclk, Electric Clamp, Electric
Controls. * (Ask for stellar photo MADE
THROUGH THE TELESCOPE.) Special 8”
and 10” designs for Colleges.

E. LOHMANN GREENVILLE, OHIO

Genuine POLAROID - Type Il Film
Polarized light experiments made possible with this
unique, modern substitute for Nicol Prisms. Ce-
mented between thin transparent plastic, it can be
out eqsllv to any desired size and shape. New LOW

\H\I\IL\I 4 sq. in. (2”x2”) at $1. postpaid.
Larger pleces at rate of $1. per 4 sq. in. Special

Price on 12"x12
Remit _ with 0.D. NO STAMPS.

or C.
]nler»stmgcatalaq 10c—con or stamps.

HARRY ROSS

Scientific and Laboratory Apparatus

80-84 WestBroadway, N.Y.C.

KITS OUR SPECIALTY

4" kit § 2.95 Pyrex...§ 4.25
6" kit.. 3.75 Pyrex.... 5.50
8" kit.. 6.75 Pyrex.... 8.50
10” kit.. 9.95 Pyrex.... 13.95
12”7 kit.. 14.75 Pyrex.... 24.00

Kits contain 2 glass discs, 8 grades of abrasives
(fewer do not insure an optically perfect surface),
rouge, pitch or beeswax, and instructions.

Money-back guarantee that

THESE KITS ARE SECOND TO NONE
REGARDLESS OF PRICE

(send for free catalogue)

M. CHALFIN, 1425 Longfellow Ave., New York, N. Y.
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THE BEGINNER’S
CORNER

WELCOME
CHRISTMAS
GIFT!

’ATURE’S hidden miracles clearly
revealed through this Wollensak
microscope—only microscope with 425
power for $20. Magnifies from 100 to
425 diameters, in steps of 25. Easy to
use. Ideal for photomicrography. Also
150-power at $14.50—magnifies from

;g%ﬂl rect,postpaid (or  ppEE
C.O.D.). Money- BOOK!
back guarantee. |~
Send for FREE 4

Wollensak Optical Co., 822 Hudson Avenue, Rochester, N Y.

WOLLENS§AK

70X to150X. At stores or di-

Build Reflecting Telescopes
6 INCH KIT §3.50

Other Kkits, all abrasives, mirrors,
eyepieces, diagonals.
ILLUSTRATED INSTRUCTIONS 10c
Catalogue Free

OPTICAL DEVELOPMENT CORP.
1560 BROADWAY NEW YORK CITY

USEDé6 %o

Astronomical Telescope

A marvelous imported instrument with a 4%”
lens. Will take $100 or slightly less on an
immediate cash sale. Formerly used by my
husband who was a member of the British
Astronomical Society.

Mrs. John Wheeler, 408 Dodd St., East Orange, N. J.

Marlin Razor Blades

Old Company Slashes Selling
Costs—Offers 40 First Quality
Blades for Half a Dollar

The Marlin Firearms Company, famous
for the manufacture of fine guns since
1870, has found a way to bring the finest
quality razor blades to shavers at a frac-
tion of their usual cost.

Basic patents having expired. Marlin

pays no royaltles And by selling in
“‘wholesale” quantities, with economies in
packaging, shipping, etc., the company

effects savings which are passed on to the
consumer.

Made of the finest Swedish surgical
steel, for standard holders, Marlin blades
are offered at the unprecedented price of
80 for one dollar, 40 for fifty cents. Under
the company’s ironclad guarantee, you can
try these new blades without risk. Use
five, and if you do not find them equal to
the best, you may return the balance and
get your nioney back.

Mail the coupon today for a ‘‘wholesale’’ package
of these fine blades! Marlin will pay the postage.

The Marlin Firearms Co.,
97 Willow Street, New Haven, Conn.

Envlosed i8S for which send me, postage

1K B s Marlin Surgical Steel Blades. Double
T‘dﬂe Style, under your money-back guarantee.

40 for 50c 80 for $1
I e e e e
Street AAAress.....curasmcmms i G R T
CitY.. .o i S idtin s, State

ETTER than to attempt to work out a

perfect design for the beginner’s first
telescope is the alternative method of build-
ing something quite plain and simple, using
it for a few weeks and then, in the light of
that experience, working out something more
permanent for the same optical parts. The
tyro may rest assured that the two telescopes
will differ considerably. Ideas that work well
on paper will give way to ideas that work
well in practice.

The simple mounting shown at the left
above was made of wood, an easy material
to work, by L. R. Pinson, 1746 S. Mansfield
St., Los Angeles, Calif. The mirror is 61"
in diameter and, with the eyepiece seen pro-
truding at the right, the telescope magnifies
60 diameters.

The mounting of the other telescope shown

is an improvisation from an old lawnmower,
some blocks of wood and standard pipe fit-
tings. Not so simple as the other, it still is
simple. The main axis is placed parallel with
the axis of the earth, making of the telescope
an equatorial type, as explained in the hand-
book of the hobby, “Amateur Telescope Mak-
ing.” A handscrew on the jackshaft at bot-
tom permits a star to be slowly followed as
the earth turns. The internal gear of the
mower wheel was made use of for this pur-
pose. The maker is the Rev. Harold F. Pal-
mer, of the Immaculate Conception Church,
Goliad, Texas. Father Palmer writes:

“About four months ago I accidentally
picked up a copy of Scientific American and
read your department, ‘Telescoptics’. It was
a revelation to me. Always interested in
astronomy, I long ago gave up hope of ever
having a telescope of my own. I bought a 6”
kit of materials and after some three weeks
(about 50 hours actual labor), I constructed
this telescope. But the picture shows only
the outside. Inside are to be seen the rings
of Saturn, and many others among the beau-
tiful sights in the sky.

“I cannot say that I experienced any spe-
cial difficulty in grinding and polishing the
mirror. It gives what to me seems excellent
definition. But I shall not rest satisfied until
I have constructed a 12”, with accurate slow
motion and setting circles.”

TELESCOPTICS
(Continued from preceding page)

that light is both corpuscular and undulatory
can some optical phenomena be explained.
So, in a way, must glass be considered to be

| in some respects solid, in others, liquid.

“For years, the several theories of polish
have had their advocates, who have been en-
gaged among themselves in acrimonious pol-
emics and contradictory experiment. A year
or so ago, the Lowers and the writer did
all but take to poniard and rapier over the
matter, The Lowers discounted the beta film
(butter) theory of Beilby and of French and
the abrasion theory of Rayleigh, but held to
the planing, or imbedded particle, idea. The
writer clung piteously to a combination of
planing and surface flow as best describing
the polishing of glass. As practical evidence,
the Lowers offered the observation that the
polishing liquor became less red and more
white as polishing proceeded, claiming that
the color change was due to removal of glass
from the surface and suspension in the liquor.

“In an attempt to test this assumption, an
f/1 sphere was polished face up for 14 hours

with a pitch lap and all the rouge liquor was
saved for chemical analysis. If the Lowers
were right, the solids suspended in the liquor
should be quite high in silica (Si0:), since
the glass used was a mixture of the oxides of
sodium, calcium and silicon. If, however, the
writer’s contention that the color change was
due to emulsification of pitch constituents
was correct, very little Si0: would be found.

“884 ml. (approximately 1 qt.) of liquor
was evaporated to constant weight at 105° C.
Thus, the water, turpentine, and other vola-
tiles were removed. The residue weighed
47408 gm. This was ignited to constant
weight at 850° C. to remove the gums, resin-
ates, etc., of pitch. This second residue was
44971 gm.—a loss of 2437 gm. A 5-gm.
aliquot was then treated with hydrochloric
acid, as in the usual Si0: determinations, and
the treatments continued until the washings
were free from iron. (The washings removed
were examined nephelometrically and found
free from colloidal Si0-.) The residue of sili-
ca, ignited, weighed but 0.0174 gm. over and
above the Si0: found in pure pitch (.0011
gm.), acid (.0003 gm.), rouge (.0066 gm.)
and water (.0000 gm.),run as controls.
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“The above results indicated that the
rouge liquor was not whitened by glass, for
an equivalent amount of Si0., as glass dis-
solved in alkali and precipitated by acid, had
no effect, nor did ten times that amount, as
silica gel, silex, diatomite or tripoli. How-
ever, this experiment helped very little in
elucidating the question of the theory of
polish, since it merely indicated, nay, proved,
that some glass was removed—it did not
show that no flow occurred.

“Another experiment was undertaken,
therefore, to shed some light on the flow
question, for the writer has reason to consider
glass as a supersaturated solution of normal-
ly crystalline silicates which cannot crystal-
lize due to the very high viscosity of the solu-

Il
Figure 2: Selby’s experiment
tion. (On a scale in which water—1, some
glasses, even melting, would run to a viscos-
ity of 10,000,000.)

“A 15 cm. flat, 23 mm. thick, was very
finely marked with radial grooves 4 c¢m. long,
using a tungsten carbide pencil (Figure 2).
The grooves were made in a lathe chuck, in
triplicate, by drawing the spring-loaded pen-
cil outward between guides, using kerosene
as a lubricant. After many trials, smooth
grooves were cut, the depth of which could
be measured along the circle A, using the
fine adjustment of the microscope, which
could be read to 0.001 mm. Also, the thick-
ness of the disk could be measured at B,
using a micrometer calipers graduated to
0.01 mm. and readable to 0.001 mm.

“It was assumed that surface flow would
be proved if a series of grooves of a given
depth could be obliterated before the disk
thickness had been decreased by a similar
amount. Such proved to be the case.

“A typical pair of cases follows: (Each
measurement was repeated ten times, 24
hours after last polishing period, at a con-
stant temperature == 1°C. and the average
value reported.)

A. Hard pitch, 5% rouge suspension, 2
meters per min. Pressure, 0.3 Kg./sq.cm.
Each wet dried.

3 grooves, av. depth 0.023 mm. obliter-
ated in 22 wets. Thickness change 0.008
mm,

B. Hard pitch, 15% rouge, 2 M./min.,
0.02 Kg/sq.cm., no wets dried.

0.011 mm. grooves obliterated in 60 wets.
Thickness change 0.007 mm.

“The above trials, among many others,
were repeated three times, with results of the
same order of magnitude.

“The writer draws the following conclu-
sions:

1. Surface flow does occur during pitch-
polishing.

2. Glass is, at the same time, planed
away.

3. Under the usual conditions of figur-
img (low pressure and thick rouge mix-
ture) planing predominates, almost to the
exclusion of flow.

4. Under rough and rapid polishing con-
ditions, surface flow is marked and per-
forms the major part of the polishing.”

N reading much of the literature about
polish one conclusion becomes evident :
an oversimplified answer will never do.

SCIENTIFIC AMERICAN
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IDEAL HOLIDAY GIFTS—MARVELOUS VALUES

UNITED STATES NAVY AERO & MARINE COMPASSES
KOLLSMAN—PIONEER INST. ETC.

All aluminum, liquid filled bowl, light weight, spherical lens,
rotating compass card mounted on jewel bearing actuated by
cobalt steel magnets. Stable lubber line, wide space gradua-
| tions. Independent compensation for N S and E W takes care of
local magnetic disturbances permitting close adjustment very
quickly and easily.

All at fraction of original cost ($60. to $140.)

MAKE
Kollsman . . . . . . . .1° grad. Mark VI $25.00
Pioneer . . ¢l '3 3 Tac 5 - 1° VII 25.00
o = % Aircraft Conlrol oo ocw me oce w o 10 BB " VI 22.00
. Koll o uE .5° % T Vv 20.00
Just Received Ploneer » . . . . . . . 15 m m vV 1800
Limited Amount Aircraft Controi . . . . . .5° " " Vv 15.00
Made to Navy Star Compass . . . . . .8° % v 12.50

Specifications.

If electric illumination desired, add $2.50

Prismatic Rifle Sight & Observers’ Scope

BAUSCH & LOMB OPTICAL SYSTEM

Made by Warner & Swasey. 6 power. Consists of
achromatic ocular & objective lens, calibrated reticule
with Cross Hairs, 2 highly polished prisms firmly set
in solid cast bronze frame with soft rubber eye-cup.
Micrometer adjustments for yardage and windage. Used
on Krag, Enfield, Savage, Springfield, etc. Fits any bolt
action rifle. Complete with mount and 0ak leath $7 .50
er case (not shown). Regular Price $38.00.

NEW PARABOLIC GLASS

SEARCHLIGHT MIRRORS

FOCAL GLASS
LENGTH THICKNESS PRICE

DIA.

24 in. 10 in. $50.
30 in 12% in. o in. 55.
36 in 1434 in. s in. 75.
Mirrors were made for the U. S. Army &

Navy by Bausch & Lomb and Parsons of
England. Perfectly ground and highly
polished to a very accurate parabolic sur-
face. Heavily silver plated and coated
with a moisture and heat resisting paint.
A few larger and smaller sizes in stock.

Exceptional Values

Edison Storage Batteries
ALL SIZES 1.2 Volts Per Cell

Cells are in excellent condition. Complete with solu-
tion, connections and trays. Prices below are about
10% of regular market price. Average life 20 years.

Two-year unconditional Guarantee.

A-4 Amps. 150. Ea. $4.50
A-3 ‘¢ 187. 4.50
A-6 005 4.50 B
A-T 262. 4.50
A-8 300. 5.00
A-10 I 1 M 7.50
A-12 0450, 10.00
B-1 I 3.50
B-2(J-3)" 37 3.00 |
L-10 b 25, Tair 3.00
M-2 R 2.00

Ahove prices arve per unit cell. For 6 vt.

X system
use

12 vt.—10 cells, 110 vt.—88 cells.

Navy Light-
weight 15
Mile Portable
Searchlight

Cast aluminum &
bronze housing.
Complete with car-
rying case. Mangin
type parabolic glass
reflector. Made_ by

. and Nat’l
XRay. 5 inch diam-
eter. Complete with
choice of 6, 12 or 32
volt lamp. Reg.
Price $24.00.

o cells,

MAGNETIC VALVE
‘’Detroit’’

20 volts 60 cycle A.C. or 12 volts
D.C., % 1b. pressure. Hand reset, 33"
pipe size. $2.95 ea. Large assortment

of other sizes.

Bausch & Lomb Navy Telescopes

Said to have cost in excess of $130.00

An excellent finder, 7 lenses, achromatic tele-
scope tube, erector draw tube and eyepiece
draw tube. Excellent for spotting game. Ob]ect
Lens 2”; magnifies any power from 3 to 10

Exit pupil 0.2’ to 0.09”; Eye Lens 15/16"
Cross Hairs. Angular field 3°30° to $12 .50

20°; Erect image. All bronze.
Keuffel & Esser Navy Telescopes
Suitable for terrestrial use. Two sizes.

(1) Gun metal finish, tube 133” by 1154”.
0.G. Adjustable Cross Hairs. Micrometer focus

oan
16

control. Erecting system. Eyepiece. Mag. ap-
prox. 4 diam. Wt. 2 lbs. 6.00
(2) Gun metal finish, tube 17%” by 151",

29/32” 0.G. Adjustable Cross Hairs. Microm-
eter focus control. Erecting system. Eyepiece.
Mag. approx. 4 diam. Wt. 4 Ibs. $8.50

U.S. Army Compass

Made by Sperry Gyroscope Co.
With magnifying lens, solid bronze rugged
frame, jewel bearing needle floats in alcohol.
With russet case. Fine for boats, etc. 5195

Hand Clinometers, Pendant

U. S. Army Engineers, Geologists, Surveying,
Mapping, etec. Magnifying Eyepiece. 50

U. S. Army Engineer Compasses

Keuffel & Esser, silver scale graduated in de-
grees. Automatic needle locking device, com-
pensated, jewel bearing. Folding hairline sight.
Complete in Mahogany box and cover $250
3" square.

Latest Model Compressor
Suitable for
FACTORY, LABORATORY or HOME
Quiet—Efficient—Powerful

Ideal spraying outfit for all liquids, paints, enamels,
oils, ete. Also used for cleaning, tire inflating, etc.
and general purposes. Equipped with General Elec-
tric, 3% HP a.c. motor. Quincy compressor, adjustable
saféty valve, 100 1b. gauge. Heavy duty spray gun
with 15-foot hose also furnished. Welzhss 9 0
only 60 lbs. Price 3 5

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S.S., 105 Fulton Street, New York City




340

DO vour XMAS
HHES HOE R EY)

bought dozens of

fine ARISTO Tim-

ers and Chronographs. Below, for your Christ-
mas gift selection, we show both ARISTO
Timers and Clocks; all fine, high quality, guar-
anteed merchandise. Order them direct for Xmas
gifts; they will give perfect satisfaction and
pleasure. Prompt mailing to you or specified
address. Money promptly refunded if not ab-
solutely satisfied.

15 JEWEL
CHRONOGRAPH

A satisfying,
years-of-service
gift for scientific
or sports-minded
man or boy. 15
Jewels. Ysth sec.
Stop Watch with
Time-out feature
and 30 min. re-
cording dial. . . .
An accurate time-
keeper which
gleams like a
jewel in a hand-
some presentation
case. 1 year guar-

antee.
C.0.D
Check
M. s

$26-60 10"

5 FEATURE
CHRONOGRAPH

Popular with Sci-
entific American
readers, who have
ordered many. Test-
ed Timekeeper. 17
Jewels. New, 3 col-
or  legible  dial.
Stainless steel case.
¥sth sec. Stop
Watch with Time-
out feature and 30
min. dial.  Tele-
meter tells distance
away of sight and
sound. Tachometer
gives M.P.H. speed

over measured

t

course. 1 Year

$ guarantee. List
$50. Check,

C.0.D. or M.O.

8-Day
Traveling

Clock.

List
$17.00

$11.90

Folding clock to slip into her Christmas stocking.
Genuine grain leather in red, green, black, brown,
blue, pig-shade. Stunning gift with 7 Jewel Swiss
movement. Guaranteed. List $17: Great value at $11.90.
725 . . . Finer quality gold-tooled leather case, same
movement, $20 List: price $14.00. 711-A Same with
alarm, 8-day movement. $23 value . . . $17.50.

BRONZE
BEAUTY
8 Day

$17-50

List
$25

Simple design makes this clock suitable for conserva-
tive or modern surroundings. Bronze finish frame with
circular, brushed copper dial. Impressive life-time gift
at a saving with fine Swiss, 7 Jewel movement. Cash,
Check, or M.O. List $25, less 307,. Other models to
$90, less 309%. Ask for pamphlet.

ARISTO IMPORT CO., Inc.

630 Fifth Ave., New York
RADIO CITY

SCIENTIFIC AMERICAN

CURRENT BULLETIN

BRIEFS

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

Pictrure WriTING OF TEXAs INpIaNs, by A. T.

Jackson, field archeologist, is a collection
of pictographs, with discussion. University
Publications, The University of Texas, Aus-
tin, Texas.—Gratis.

Tue ITINERANT PHOTOGRAPHER, by George

H. Chappell, is a 32-page pocket-size book
that outlines briefly but concisely the busi-
ness of making money with a camera, while
at the same time enjoying the fruits of travel.
Business methods, equipment, various phases
of activity—all are covered in straight-for-
ward manner. Order direct from George H.
Chappell, Schoenig and Company, Inc., 8
East 42nd Street, New York City.—Regular-
ly 50 cents. Special to Scientific American
readers, 25 cents.

Soi.. MecHANIcs AppLIED TO HicHway Ex-
GINEERING IN OHIO summarizes the his-
tory and procedure of this work, from the
efforts of pioneers down to present practice.
Purposes, importance, and methods of in-
vestigation and treatment are discussed. Es-
sentially this bulletin is a manual for high-
way engineers and those who are particularly
interested in better highways. Bulletin 99.
Engineering Experiment Station, Ohio State
University, Columbus, Ohio.—50 cents.

BouLbper Dam PoOwER is a pictorial presen-

tation of facts and figures regarding
Boulder Dam and its equipment, with par-
ticular emphasis on the electrical generators
and power distribution apparatus. General
Cable Corporation, 420 Lexington Avenue,
New York City.—Gratis, as long as limited
supply lasts.

SYNCHRO-SUNLIGHT PHOTOGRAPHY  WITH

Kararr is a small folder which describes
some of the advantages which the amateur
photographer can obtain by the use of photo-
flash bulbs for outdoor photography. The
Kalart Company, 915 Broadway, New York
City.—Gratis.

Rapio WorLp-TiME InNpicATOR GADGET is a

circular “slide-rule” type of device which
shows at a quick glance the exact time for
any radio program or news event in any
part of the world. Readings are given for
standard, daylight-saving, or Greenwich
mean time. The device also indicates the
number of hours difference between any two
given cities. Printed in colors, 5 by 7 inches
in size. Radio & Technical Publishing Co.,
45 Astor Place, Dept. 35, New York City.—
50 cents. Illustrated circular free upon re-
quest.

AMERICAN HARDWOODS AND THEIR USES is a

76-page pamphlet designed to present in-
teresting facts and practical knowledge re-
garding American woods. Describes means
of identification and the principal uses, prop-
erties, and grades of woods; reviews the
hardwood industry as well as domestic and
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export trade. Trade Promotion Series No.
178, U. S. Department of Commerce. Super-
intendent of Documents, Washington, D. C.
—15 cents (coin).

How 10 Usk FiLters, by Karl A. Barleben,

Jr., F.R.P.S,, is a comprehensive discus-
sion of current filter knowledge and a reliable
guide for both the novice and the advanced
photographic worker. Contains practical in-
formation on all types of filters, some of
them not generally familiar, and includes
such helpful subjects as the care of filters,
the use of the lens shade, filter factors and
other useful filter data. Filter types dis-
cussed include gelatin, cemented, solid glass,
monotone, U. F., yellow, green, red, and spe-
cial-effect filters. H & K Publications, Stam-
ford, Conn.—75 cents.

THE 75TH ANNIVERSARY NUMBER ofF “THE

ArRMY AND NAVY JOURNAL” is an out-
standing anniversary issue of 130 pages. It
contains about 75 articles on every phase of
Army, Navy, and Air Corps work, construc-
tion, status, and history. Army and Navy
Journal, 1701 Connecticut Avenue, N. W.,
Washington, D. C.—$2.00.

Mrt-ScerE describes equipment for geophys-

ical prospecting, designed to locate bur-
ied treasure and metals at varying depths
below the surface of the ground. Prices are
given. R. Burton Rose, 1133 Cristina Avenue,
San Jose, California—Gratis.

Famous Trees, by Charles E. Randall and

D. Priscilla Edgerton, contains descrip-
tions of many of the oldest and largest trees
in the United States as well as in other parts
of the world. It also deals with the historical
connection between trees and a number of
noted persons. Miscellaneous Publication
295 of the U. S. Department of Agriculture.
Superintendent of Documents, Washington,
D. C.—15 cents (coin).

Prorang, Burane, anp Revatep FueLs, by

E. R. Weaver, describes the composition,
manufacture, properties, and methods of dis-
tribution of these fuels which are finding
wide markets today. A tabulation lists the
trade names of a large number of “bottled”
gases, together with their manufacturers and
their fuel types. Circular C 420, U. S. De-
partment of Commerce. Superintendent of
Documents, Washington, D. C.—5 cents
(coin).

SovyBeans, THE WonNDER Foop, by N. A.

Ferri, M.D., is a 62-page pocket-size book-
let which gives a complete résumé of the
numerous uses to which soybeans can be
put, with particular attention to their rdle in
food. A group of special recipes using soy-
bean products includes waffles, bread, muf-
fins, icing, omelettes, soups, and so on.
Bruce Humphries, Inc., 306 Stuart Street,
Boston, Massachusetts.—25 cents.

ReaL Ficures is a single folded sheet which
offers definite proof that well-managed
farms in relatively poor price years can re-
turn an income that is comparable with that
of any investment of equal safety. Farmers
National Company, 385-396 Brandeis The-
atre Building, Omaha, Nebraska—Gratis.
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LEGAL HIGH-LIGHTS

Patent, Trade Mark, and Related Legal Proceedings That

May Have a Direct Effect on Your Business

By ORSON D. MUNN, Litt.B., LL.B., Se.D.

New York Bar
Editor, Scientific American

DETECTIVE STORIES

ETECTIVE stories were involved in the

defense of a recent suit for trade-mark
infringement. The plaintiff in the suit was
engaged in the business of selling men’s
clothing at retail under the trade mark
“Finchley” and it was established that the
plaintiff had used the trade mark for many
years. The defendant had recently com-
menced to use the trade mark “Fay Finchley”
on women’s clothing and the plaintiff charg-
ed that defendant’s actions constituted trade-
mark infringement. The Court concluded
that the use by the defendant of the trade
mark “Fay Finchley” on women’s wearing
apparel constituted infringement of the
plaintiff’s trade mark “Finchley.”

In the course of the proceedings it was
argued in behalf of the defendant that the
defendant selected the name “Fay Finchley”
because he had “read in numerous detective
story magazines of Finchley Common, lo-
cated outside of London, the favorite haunt
of the notorious bandit, Dick Turpin.”

In its opinion the Court referred to this
argument, stating:

“Whether the activities of the latter (Dick
Turpin) suggested the appropriation of
which the plaintiff complains, is not the sub-
ject of discussion in the defendant’s brief.”

PROCRASTINATION

OPYRIGHT law is purely statutory and

one seeking the protection of the law
must comply strictly with the statute. To ob-
tain a copyright on a published book the
book must first be duly published with proper
notice of copyright affixed thereto. The
statute provides that thereafter two copies

must “be promptly deposited in the copyright -

office or in the mail addressed to the register
of copyrights.” The statute further provides
that until this provision is complied with no
action or proceeding shall be maintained for
infringement of the copyright.

In a recent case the publisher of a monthly
magazine had affixed notice of copyright to
one of the issues of the magazine but had
failed to deposit the copies with the register
of copyrights until after a lapse of 14 months.
In the interval between the publication of
the magazine and the deposit of the copies a
book publisher published a book containing
material substantially identical with an
article appearing in the magazine. After the
magazine publisher had deposited the copies
with the register of copyrights he brought
suit for copyright infringement against the
book publisher.

The publisher of the book contended that
the magazine publisher had failed promptly
to deposit copies of the magazine with the

register of copyrights as required by law and
that he was barred from bringing suit. The
Court pointed out that the purpose of the
requirement of deposit was to enable pub-
lishers to determine whether they were in-
fringing any existing copyrights. Since the
book was published prior to the deposit of
copies and since the delay in depositing the
magazine copies was really substantial the
Court held that the magazine publisher had
failed to comply with the statute and was
deprived of his remedy.

CoONVERTED CONVERTER

HE uninitiated may have difficulty in

distinguishing between a manufacturer
and a converter of textile fabrics. Apparent-
ly, however, there is an important distinction
in the textile industry. A converter is a per-
son who purchases textile fabrics from a
manufacturer and then sends them to an-
other concern for finishing, bleaching, dye-
ing, or printing.

In a recent case a Federal Court affirmed
the right of the Federal Trade Commission
1o order a converter to cease and desist from
even indirectly indicating that he was a man-
ufacturer. In the case in question a con-
verter had been engaged in business for
many years under a name which included
the words “Mill Manufacturing Company.”
The Federal Trade Commission contended
that the words “Mill” and “Manufacturing”
indicated that the converter maintained a
mill and was engaged in manufacturing fab-
rics. The Commission found that the pur-
chasing public preferred to purchase fabrics
directly from a manufacturer or mill as dis-
tinguished from a converter and that ac-
cordingly the converter was misleading the
public and obtaining an unfair competitive
advantage. To correct this the Commission
issued an order requiring the converter to
cease and desist from using the words “Mill”
and “Manufacturing” in its name.

On appeal to a Federal Circuit Court of
Appeals, the Court reviewed the findings of
the Commission and held that the Commis-
sion was authorized to guard the public
against dangers arising from misleading
names. In the particular case, however, the
Court pointed out that very little business
was done with the purchasing public and
that most of the merchandise was sold to re-
tailers or to garment manufacturers who were
well aware of the nature of the converter’s
business. The Court then stated that the con-
verter’s name had been used in good faith
for many years and was of excellent repute.
Under the circumstances the order of the
Commission was considered too drastic and
it was modified so as to permit the use of the
words “Mill” and “Manufacturing” but so
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as to require the converter to place after its
name the statement: “Converters, Not Manu-
facturers, of Textiles.”

AvuTHOR BY Proxy

HE interpretation of the word “author”

was involved in a recent suit for copy-
right infringement involving a music publish-
ing company who had hired a musician to ar-
range certain musical compositions. The com-
positions thus arranged were copyrighted by
the publisher. Thereafter the musician died
and, upon the expiration of the copyrights,
his son renewed them. The copyright law
authorizes the renewal of a copyright by the
author if he is living, or, if he is dead, by his
widow or children.

In the case in question the renewal of the
copyright was held to be invalid. The Court
pointed out that the music publishing com-
pany hired the musician to arrange the com-
positions in question and that the word “au-
thor” as used in the copyright statute in-
cluded a person who hired another to create
a musical production. Since the renewal of
a copyright must be taken out by the author,
if living, and since the author was the pub-
lishing company the Court held that only
the publishing company could renew the
copyrights.

This case indicates a sharp difference be-
tween the copyright and patent laws. Under
our patent laws an inventor is a person who
conceives of and completes an invention. A
person who hires another to make an inven-
tion is not an inventor. As seen above, under
our copyright laws a person who hires
another to create or compose a literary, musi-
cal, or artistic production is an author and
may copyright the production.

CoNTEMPT DISCLAIMED

HERE a claim of a patent has been de-

clared invalid by a court of competent
jurisdiction it is necessary for the patentee to
file in the Patent Office a disclaimer of the in-
valid claim within a reasonable time after
the adjudication. This principle of patent
law was recently invoked to protect a de-
fendant from being adjudged in contempt of
court. Suit had been brought by a patentee
against an infringer. The Court had found
one of the claims to be valid and infringed
while the remaining claims were declared
invalid. Pursuant to its findings the court
issued an injunction restraining the defend-
ant from infringing the valid claim.

Approximately 20 months thereafter the
patentee charged that the defendant violated
the injunction and instituted proceedings to
have the defendant adjudged in contempt of
court. The defendant pointed out that the
court had previously held all of the claims
with the exception of one to be invalid and
that even though 20 months had elapsed be-
tween the adjudication and the institution of
the contempt proceedings the patentee had
not filed a disclaimer of the invalid claims.
It was argued by the defendant that the plain-
tiff had not filed a disclaimer of the invalid
claims within a reasonable time and accord-
ingly could not enforce its patent rights. The
Court sustained the defendant’s contention
stating:

“Considering all the factors involved, I
am of the opinion that plaintiff has allowed
an unreasonable time to elapse without tak-
ing advantage of the disclaimer act * * *
and the patent has therefore become void.”
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Trade Mark, Martha Washington as....
Trade Marks, Liquor.................
Washing Machine Trade Mark
Wine Trade Mark

279

PHOTOGRAPHY and MOVING PICTURES

Action Pictures
Backlighting ......
Bargain Counters.
Bottle Caps, Removing.
Camera Automatically
phragm
Camera, Carrying a
Camera, Coronet Vogue .
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Camera, Kodak Bantams .
Camera, Makina with Focal
Shutter
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Sets

Dia-

Plane
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Contest, Flash

Contest, Thir
American
Contrast Theme
Dark-Room Cabinet .
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Dark-Room Pail ...
Dark Room, Portable..
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Easel Kink...............co......
Enlargement Calculator.
Enlargements, Huge.
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Enlarger, Hollywood
Enlarger, Omega
Enlarger, Precis 66A .
Enlarging Lenses...
Enlarging-Paper Box..
Exposure Meter, De Jur Amsco
Exposure Meter, Maxim Enlarging
Exposure Meter, Photometer Enlargmg
Exposure Meter, Weston
Film Ratings
Film Titler
Film Wind
Films, New.
Fine Grain...
Flashgun, Abbey.
Flashgun, Kalart.
Focal Point.......
Focusing Magnifier...
Foreground, Importance of..
“Frames,” Natural...
Growth, Recording..
*‘Handi-Slide’’
High Speed Photography..
Inspiration Box......
Kodachrome Adapter.
Leica-Motor ..
Lens, Telyt...
Map, Puerto Rico Aerial
Miniature Cameras...
Misty Days...................
Motion Picture Film, Aluminum
Mounting, Foto-Flat.
Mounting Kink........
Negative File, Home-
Paper, Plastika..
Photomurals ..
Printer, Argus
Printer, Dufaycolor ..
Pro;ectwn Apparatus
Projection Lantern ..
Projector, Continuous..
Range Finder, Omag....
Range Finder, Saymon.
Reflector, Adjustable..
Resolving Power......
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Self-Timer, Leica.
Slide Projector.
Speedgun Release.
Spotting Prints.....
Stereo Photography
Superflash, Peanut..
Table-Topping Tips.
Tank, Adjustable.
Tank, Nikor....
Timer, Electric
Transparency Viewer..
Tripod Head
Tripod, Seven-Section
Tripod, Trigger ..
Tripod, Versatile
Vacation Snapshots
Viewing Neg
Vuescope
Weight-Spoon
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PHYSICS
Atomic Transmutation 302
Cosmic Radiation........ 246
Foucault Pendulum, Recording. 140
High Pressure, Matter Under. 80
Magnetic Field, Earth’s........ 92
Neutretto, New Atomic Enti y.. 176
X-Particle 20
PLASTICS
Faucet Handles, Safe 256
Glass in Plastics....... 250
Pipe Coatings, Celluloid 32
Plating Racks, Insulation for.. 37
Printing Type from Resins 145
Screw Head, Plastic. 148
Seals, Plastic...... 307
Soy Bean Plastics.... 28
PLATING
Glass Cloth in Electroplating. 198
Indium in Silver Plating 87
Nickel Plating, Bright 86
Plating Aluminum..... 24
Racks, Insulation for 37
Tin Plating, New Process for.... 198
POWER
Direct Current Super-Power... 306
Sources of Power, New......... 177
PSYCHOLOGY
Brain Waves............cc.coeene 186, 236
Insanity, Attitude Toward.. 8
Mental Disease Not Increasing 145
RADIO
Remote Control for Set 36
Television, Plane Detection by 86
Television, Progress of ... .. . 177
RAILROADS
Hot Box Detection 94
Income from Transportation... 92
Locomotive, New Twentieth Century
Limited ..o 113
RAYS
Radium Carriers..........c.cco.oei 204
Ultra-Violet Lamp, New Quartz. 320
RESEARCH
Diamonds, Man-Made........... ... 178
Quartz Springs . 29
Wall Board, Uses for...... 122
ROADS
Highway Safety Increases. 233
Molasses Roads ......... 149
Night Safety Reflectors.. 4,28
Revenue from Roads. 139
Toll Roads 121
SAFETY
Eye Shield, Flexible. . . 318
Faucet Handles, Safe. 256
Fire Fighting With Wa 31
Goggles for Motorists................ 29
Highway Accidents, Who Have?. 5
Highway Reflectors.......... 4, 28
Highway Safety Increases. 233
Night Blindness Determiner. 306
SEISMOLOGY .o 290
TELESCOPES. See Astronomy
TEXTILES
Converters and Manufacturers .. 341
Fiber, Wool-Like, from Milk.. 263
Flame-Proofing 306
Glass Cloth........ 18
Rayon from Reeds.. 260
Rayon Spinnerets.... 140
Silk from Castor Oi 319
TOOLS
Chuck, Magnetic 35
Drafting Instrument, Pocket. 317
Hand Tools, Electrically Operated 33
Rule and Gauge, Combination.. 203
Stellite Tools 300
WELDING
House, Welded . 310
Multiple Welder .. 28
Ship, All-Welded 251
Trailer-Office, Welded 146
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GUARANTEED

NEW REMINGTON NOISELESS
PORTABLE

AS LITTLE AS

MONEY BACK GUARANTEE.
10-DAY FREE TRIAL OFFER

T LAST! The famous Remington
Noiseless Portable that speaks, in
a whisper is available for as little as
10c a day. Here is your opportunity to
get a real Remington Noiseless Porta-
ble factory guaranteed. Equipped with
all attachments that make for complete
writing equipment. Standard keyboard.
Automatic ribbon reverse. Variable line
spacer and all the conveniences of the
finest portable ever built. PLUS the
NOISELESS feature. Act now while
this special opportunity holds good.
Send coupon TODAY for details.
YOU DON'T RISK A PENNY
We send the Remington Noiseless Port-
able direct to you with 10 days’ FREE
trial. If you are not satisfied, send it
back. WE PAY ALL SHIPPING
CHARGES.

GREATEST TYPEWRITER
BARGAIN IN 10 YEARS

Imagine a machine that Equipped with all at-
speaks in a whisper... tachments that make
that can hardly be for complete writing
heard ten feet away. equipment, the Reming-
You can write in a li- ton Noiseless Portable
brary, a sick room, a produces manifolding
Pullman berth without and stencil cutting of
the slightest fear of exceptional character.
disturbing others. And Furnished in black with
in addition to quiet its shining chromium at-
superb performance tachments. Find out

literally makes the about this special offer
words seem to flow without obligation,
from the machine. Mail coupon today!

FREE-TYPING COURSE

With your New Remington Noiseless Portable we will

send you—absolutely FREE—a 24-page typing instruc-

tion book featuring the Touch System, used by all

expert typists. It is simply written and completely illus-

trated. Instructions are as simple as A, B, C. Follow

these instructions during the 10-Day Trial Period

we give you with your typewriter and you will wonder °
why you ever took the trouble to write letters by

hand.  You will be surprised how easy it is to learn

to type on the fast Remington Noiseless Portable.

SPECIAL-CARRYING CASE

Also under this new Purchase Plan we will send you
along with your Remington Noiseless Portable a spe-
cial carrying case sturdily built of 3-ply wood. This
handsome case is covered with heavy Du Pont fabric.
The top is removed by one motion, leaving the ma-
chine firmly attached to the base. This makes it
easy to use your Remington anywhere—on knees, in
chairs, on trains. Don’t delay...send in the coupon
for complete details!

SEND C_(_)UP_ON_WHII.E LOW PRICES HOLD

Remington Rand Ine., Dept. 210-12
465 Washington St., Buffalo, N. Y. !

Tell me, without obligation, how to get a FKree Trial of
a new Remington Noiseless Portable, including Carrying
Case and Free Typing Booklet for as little as 10c a day.
Send Catalogue.
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TEN WORLD'S FAIR GRAND PRIZES
TWENTY EIGHT GOLD MEDALS

USED EXCLUSIVELY TO NAVIGATE AND
TIME HOWARD HUGHES' WORLD FLIGHT

THE WATCH OF THE WORLD'S
FAMOUS EXPLORERS AND AVIATORS

MORE OBSERVATORY ACCURACY
AWARDS THAN ANY OTHER WATCH

i .

EXCLUSIVE OFFICIAL WATCH OF
UNITED AIR LINES COAST TO COAST

WORLD'S LARGEST FINE WATCH FACTORY
WHERE LONGINES WATCHES ARE MADE

e TS

e -

JEWELERS FROM COAST-TO-
COAST ARE DISPLAYING
THESE AND MANY OTHER
NEW LONGINES WATCH
STYLES PRICED $40 TO $4000

LONGINES -WITTNAUER WATCH CO., INC.
New York « Paris « Montreal « Geneva
LONGINES WATCHES » WITTNAUER WATCHES
AGASSIZ WATCHES « TOUCHON WATCHES




R LR P | THIS COMPLETE, SIMPLE, PRACTICAL COURSE

Most Authoritative FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU
Reference Work of

Practical Science A Complete MaStery Oi

Pt MATHEMATICS
Prepare now to advance yourself to an important job by Math-

E N C Y C L o P E D I A ematics Training. Mathematics is the foundation of all me-

chanical and scientific work, and of all business or industry
based on science. Without this essential knowledge
even the most capable man is left behind while others

forge ahead to better jobs, bigger contracts, more

covers money. You need mathematics to solve techni-

cal problems, and to improve, speed up and

Comple'ely check on your work and the w ork of others. Such basic
A“ 'he training is quickly recognized and gladly paid for. It

. singles you out from the crowd and gives you an ad-
Sc|ences vantage whether it is a matter of a job, a promotion,

or a contract for work.

Now you can learn mathematics by an easy, inex-
pensive and time-saving method. A very simple and
extremely interesting course in book form has been
prepared for you by an expert who has devoted a
lifetime to teaching practical men the fundamentals
of this important subject.

Mathematices
For Self Study

By J. E. Thompson, B.S. in E.E., A M.,
Dept. of Mathematics, Pratt Institute, Brooklyn

12 great books in one,
thoroughly treating
Chemistry, Physics,
Mathematics, Engi-
neering, Astronomy,
Medicine, Numerol-
ogy, Aeronautics,
Navigation, Geology,
Zoology, Botany.
Brand new, just com-
pleted. Every sub-
ject fully covered
from fundamentals
to latest advanced
discoveries— Princi-
ples, Methods, For-
mulas—uwith charts,
diagrams, and half-
tones.

Written by
? Experts

Twenty-one authori-
ties of many Uni-
versities such as
Columbia, Rose
Polytechnic, Prince-
ton, Lehigh, Amherst
have given unques-
tioned authority to
the entire book.

These books start right from the beginning with a review
of arithmetic that gives you all special short-cuts and trick
problems that save countless hours of your time and make
you more valuable to yourself and your job. Then they go
right into higher mathematics and show you how simple it
is when an expert explains it for you. Don’t let appearances
fool you, mathematics is easy. You can get these books on
approval and see for yourself how much enjoyment you can
have while getting this valuable training and solving inter-
esting practical problems that puzzle your friends and fel-
low-workers. In no time at all you will be tackling with
ease the most difficult question on this subject.

A Complete Course and
Reference Library in 5 Volumes

ARITHMETIC—Starting with a quick review of
principles, it presents all the special calculation
methods used in business and industry which every
practical man should know.

ALGEBRA—Starting with simple practical problems,
this book shows you, step by step, how to apply al-
gebraic methods to the most complex problems.
GEOMETRY—States’ clearly all needed facts about
plane figures, circles, polygons, etc.
TRIGONOMETRY—This volume makes easy the
principles of angles and triangles, shows you how
to use tables that explain their functions.
CALCULUS—You will enjoy mastering calculus in
this interesting new way and you will find it will
enable you to solve problems that can be solved in
no other way.

1598 Pages—Illustrated

Send No Money

Examine These Books For 10 Days Free

The Instant Question-Answerer for
Laboratory and Shop Workers,
Mechanics, Home Scientists, Students

Answers tens of thousands of questions such
as: The value of radial, rotary gas engines—
How the Diesel Engme operates—How air
conditioning functions—What is the coming
television system—How storage batteries
work—How to find your position at sea—
How to do dead reckoning—How your ner-
vous system works—How to recognize every
star, planet, constellation—How optical in-
struments are constructed—How to work
arithmetic, algebra, geometry problems—How
bridges are constructed—How an airplane
beacon system works—How petroleum is
cracked to make gasoline—How rayon is
made—How to survey a piece of land—and
thousands more.

1500 Pages—10,000 Articles—1200 Ilustrations
Bound in handsome and durable Fabricoid

The coupon below brings you the five books for 10 days’
free trial. After 10 days return the books to us without
obligation or send us the small down payment of $2.95,
balance in three monthly payments (5% discount for cash).

- Mail This Coupon

An Experi’ Gives You These '™ S S S e emasascasssssasscsscssssmssos s,

Examine It Free

lem in the clearest and simplest
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D. Van Nostrand Co., Inc., Mr. Thompson, the author of ! Send me MATHEMATICS FOR SELF STUDY in 5 volumes. Within :
250 Fourth Ave., New York, N. Y. : : o 10 days I will either return the books or send you as first payment
these bOOkS’ 1s not a.n ordinary 1 and $2.00 per month for 3 months—total, $8.95. (3% discount for cash.) N
Send me the SCIENTIFIC ENCYCLOPEDIA for ex- teacher of mathematics. He has . (HESEEED .
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nothing. If T keep it T will send $2.00 as first payment had e § Name... 1
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