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THIS great new work presents—for the first
time in one volume—a complete coverage
of the terms of science and engineering. Prin-
ciples are clearly explained—methods of calcu-
lation are fully described with the formulae
and units—chemical structures and reactions,
physical laws and instruments, engineering
design, construction, and operation are merely
suggestive of its tremendous scope — which
extends throughout the entire range of tech-
nical knowledge up to the most recent advances
and inventions. The great number of photo-
graphs, diagrams, and charts have been spe-
cially prepared and selected to show the salient
facts most clearly. Innumerable tables and
summaries make all this information easily
available for instant reference.

This vast fund of information has been pre-
pared and organized by a plan that insures its
usefulness, completeness, and accuracy. Each
entry is first explained in simple, broad terms
that are easy to understand, and that serve as
an illuminating introduction to the detailed
and more advanced information which fol-
lows.

From Fundamentals to
Latest Advanced Discoveries—
Principles, Methods, Formulas—GClear Charts, Diagrams

FOR the student, the hobbyist, the manual worker, this great

volume supplies, for the first time, a_single, convenient
source of reference covering all the sciences. The ample
cross-references make it easy to follow a complete course
of study on any chosen sukject. By this flexible plan of arrange-
ment, the professional scientist, who wants specific information
instantly, either in his own field or any related field, can find
it in a few seconds in its alphabetical place—comprehensively
treated in the language he works with—the language of
science.

The Instant Question-Answerer for Lahoratory
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 Engine operates—

ow air conditioning functions—What is the coming television
system—How storage batteries work—How to find your posi-
tion at sea—How to do dead reckoning—How your nervous
system works—How to recognize every star, planet, constella-
tion—How optical instruments are constructed—How to work
arithmetic, algebra, geometry problems—How bridges are con-
structed—How an airplane beacon system works—How petro-
leum is cracked to make gasoline—How rayon is made—How
to survey a piece of land—and thousands more.




in One Great Book

10,000 Separate Subjects

Twelve Big Volumes in One

The vast wealth of useful information in the Scientific
Encyclopedia if published in the ordinary way, would
fill more than 12 average-size volumes. Here is just a
brief outline of some of the subjects covered:

CHEMISTRY: Chemical elements—symbols, atomic number, atom-
ic weight, density, hardness, melting point, etc. — common
reactions, occurrence in nature, method of production from
ores, uses in industry. Compounds—full information, includ-
ing manufacture and use. Organic compounds; industrial pro-
ducts. Agricultural chemistry, food chemistry.

PHYSICS: Mechanics, heat, light, sound, electricity, magnetism,
X-rays, fully covered; principles and application profusely
illustrated.

MATHEMATICS: From fundamentals of arithmetic to algebra,
geometry, trigonometry, calculus, differential equations, etc.;
with special emphasis on their application to science.

ASTRONOMY: Articles cover the entire subject. Each important
constellation is shown on a star map so that it can be easily
located in the sky. Complete information on planets, use of
telescope, spectrometer, etc.

ZOOLOGY: The whole story of life from the tiniest single-celled
organisms up to man himself, including vast numbers of com-
mon insects, mollusks, worms; birds, fish, reptiles, mammals.

MEDICINE: Thorough coverage of anatomy, circulatory system,
nervous system, muscular system, skeletal system, excretory
systems, etc. Vitamins, hormones. Bacteriology. Diseases—
symptoms, diagnosis, treatment. Drugs. Latest researches and
findings.

MECHANICAL ENGINEERNG: Principles of mechanics, machine
design, engineering parts and instruments. Types and func-
tions of bolts, cams, gears, and other fundamentals up to auto-
mobiles, aeroplanes, locomotives, etc. Steam, gas, gasoline,
diesel engines.

CIVIL ENGINEERNG: Surveying. Bridges, highways, railways
—every subject thoroughly explained.

ELECTRICAL ENGINEERING: Motors, generators, lighting, radio
and television—every branch fully covered and clearly illus-
trated.

The foregoing is only a partial list of the countless special
subjects covered. You will find hundreds of articles on
GEOLOGY, BOTANY, NAVIGATION, CHEMICAL EN-
GINEERING, and, in fact, any special branch of science in
which you want information.

EXAMINE A COPY FREE

It is difficult in this limited space to give you a complete adequate idea
of the immense amount of material contained in the Scientific Encyclopedia.
See this volume for yourself, without expense or obligation. We will send
it to you for free examination.

Prepared by Outstanding Authorities
In Each Field of Science

The high technical standing of the editors is your
assurance of the authoritativeness and accuracy of
every statement. Although the responsibility for
each subject was in the hands of a single noted
scientist, the authors and publishers have had the
co-operation and advice of a large group of well-
known authorities.
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IN production of marine reduction
gears, tons of steel must be handled as
delicately as the mechanism of a fine
watch. Our cover picture, by West-
inghouse, shows one of these gears
being inspected. The allowable error
in the spacing of the huge gear teeth
is 1/10,000 of an inch. ' These marine
gears are used for reduction of speed
between turbine and propeller. The
slightest discrepancy in machining of
the reduction gears will give rise to
noise and vibration.
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90 Years Ago in . . .

(Condensed From Issues of March, 1891)

CANAL—“ In spite of the disaster that has overtaken the
work at Panama, there is every reason to feel encouraged
by the progress that has been made at Nicaragua. The
latter route was equally open to the French engineers,
and it is safe to say that, with half of the money which
has been irretrievably sunk at Panama, they might by
this time have had in successful operation a practical
ship canal for the largest vessels through Lake Nicaragua
to the Pacific Ocean.”

AIR SHIP—*“In the popular belief, the flying machine is
next to an accomplished fact, and no very great surprise
probably would be occasioned if the announcement were
to be made to-morrow morning that a line of air ships
had commenced to run between Chicago and
New York. We are sorry, however, to be
obliged to dash the hopes of a confiding public.
. . . Looking at the subject from a practical
point of view, our people are likely, for some
time to come, to be confined in their locomo-
tion to the actual earth’s surface, and to rail-
way cars that make only from fifty to seventy-
five miles an hour. But there are various
schemes for air flying, and they look fine on
paper. One of these paper enterprises has been
widely made known in Chicago. It is styled
the Pennington air ship. Twenty millions of
dollars is the modest amount of the capital. A
few of the shares have been reserved for sale
to a hungry public. Those who have a dan-
gerous surplus of cash on hand can promptly
reduce it by investment in this deceptive and
visionary scheme.” [Illustration at right. Ed.]

INSECT USE—“An electric apparatus supplies a strong
light which attracts the insects and moths; a suction fan
worked by the electric current draws them in when they
approach the light, and carries them into a small mill,
also worked by the electric current, where they are
ground up and mixed with flour and thus converted
into poultry food.”

SOLUTION WANTED—“Among the scientific problems
that await solution was that described by Prof. Elihu
Thomson, to wit, a direct method of obtaining electricity
from fuel. The present method necessitates the interposi-
tion of the steam engine, in which even under favorable
conditions scarce more than ten per cent of the theoretical
energy of the coal is recovered in mechanical power, this
suffering diminution again at the wire end of the dynamo.”

GREAT GUNS—“In France the great company known
as the Forges et Chantiers de la Mediterranee, at Havre,
under contract with the Japanese government, have pro-
duced some large Canet guns for the war vessels of that
nation, which must be conceded to stand at the present
time in the front rank. Japan may be said to beat the
world in the actual power of her heavy guns. .. These
guns weigh 66 tons, 12% inches bore, 41 feet 8 inches
length, maximum weight of projectile 1,034 pounds,
powder charge 562.2 pounds, muzzle velocity 2,262 feet
per second. . . Maximum range over 13 miles. Twenty
rounds were fired in the test.”
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PHONOGRAPH—“One of the mechanical curiosities of
the gramophone is the fact that the etched record itself
is the screw which propels the diaphragm from periphery
to center, for the stylus resting in the groove by gravity
or slight pressure not only is vibrated, but following it
and being able to move freely, is led along to the center
and to the end of the etched record automatically. This
places the gramophone reproducer in the realm of
extreme simplicity, and beyond the necessity of repair
under ordinary every-day conditions.”

NEW YORK DEFENSE—“The government has recently
commenced the work of locating batteries at Sandy Hook,
to take the place of the old fort at that point, begun in

1858. Between that date and 1867 it is said over $1,000,000
were expended on this fort, which was to have been one
of the most formidable in the world, but has become
obsolete by the vast development which has taken place
in modern heavy ordnance. The new batteries are de-
signed to have twelve-inch guns and sixteen-inch mortars.
with a range of from nine to twelve miles.”

BOTTLES—“It is computed, in recently made statistics,
that the glass bottle production of the world amounts
to a daily output of a little over eleven million bottles.”

TROLLEY CARS—“The overhead trolley system of elec-
trical traction is not, so it would seem from report, by
any means satisfactory; at least, in its present stage of
development. Complaints come from many quarters that
it is insufficient and uncertain. Much snow or rain and
much leakage have come to be synonymous terms in street
railway parlance.

WIRELESS FORERUNNER—“Mr. Branly has recently
found that the spark of a Holtz machine or induction coil
has a remarkable effect in temporarily decreasing the
resistance of certain badly conducting mixtures, such as
powdered or oxidized metals, or pastes formed by immers-
ing filings of iron, copper, or other metals in a non-
conducting fluid. . . The diminution of resistance of such
conductors may last for as long as 24 hours, unless the
substance is disturbed by vibrations, in which case the
high resistance is restored.”
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TIME IT WAS SETTLED

THAT perennial question—which freezes quicker, hot
water or cold?—is back again and will keep on coming
back at us unless it is at last inescapably settled.
Generally people seek an answer to this question by
the method of pure reason. Recently, however, a
number have made actual experiments, thus asking
Nature herself. Receptacles of hot and cold water set
on winter porches or in electric refrigerators certainly
ought to give positive and unequivocal answers—so it
would seem. Let us see whether they do.

One of our readers, Mr. Whit Wellman of Carmel,
California, set trays of hot and cold water in his Frig-
idaire and says that the hot sample became hard ice
half an hour before the cold had begun to freeze.

Another reader, Mr. Edward P. Arthur, of Altadena,
California, placed in a Sierra Madre Frozen Food
Cabinet at 3 to 5 degrees, Fahrenheit, identical glasses
of cold city water and some of the same water that had
first been boiled 15 minutes. Ice crystals formed first
in the cold sample but the hot sample froze solidly first.

In the meantime, professional scientists had been
trying the experiment. Professor Joseph O. Thompson,
Ambherst College physicist, asserted in Science that,
of the two, the hot water will freeze first.

Dr. M. W. Lyon, pathologist at the South Bend,
Indiana, Clinic, described an experiment in which the
cold sample froze much sooner than the hot.

Professor G. Wakeham, University of Colorado
chemist, set out identical pie tins and identical cyl-
inders of brook water at 10, 20, 30, and 93.3 degrees,
centigrade, on a porch at -14 to -17 degrees, centi-
grade. The cold water froze first in all except one case.

Dr. Willis R. Whitney of the General Electric Co.
put a liter of water, already chilled to the freezing
point, or 0 degrees, centigrade, and later on, a liter of
boiling water, in an electric refrigerator (presumably
G. E. made—Adv.) and found that, within an hour,
more of the hot than the cold had frozen.

Three times the present writer set out equal volumes
of cold, and just-boiled city water in tin pans and
glasses on a porch. Ice formed first in all the cold
samples, including one boiled 15 minutes.

Thus the tally: hot, hot, hot, cold, cold, hot, cold—
what’s wrong?

Nothing. Nature every time obeyed her own laws—
she always does—but probably none of the seven ex-
perimenters performed quite the same experiment.
Each introduced variables and the evidence is that the
experiment often gives as its answer either hot or
cold on the teetery basis of rather small variables.
Possible factors contributing to the contradictory
results include:

Professor Thompson’s explanation that the hot
water cools rapidly because of its rapid evaporation
and loss of heat by radiation.

Professor Wakeham’s suggestion that the shape and
heat capacity of the receptacle are critical.

A suggestion by Robert S. Casey, Fort Madison,
Iowa, that heating certain samples expels dissolved
gases, decomposes bicarbonates, precipitates com-
pounds, raising the freezing point.

Professor Thompson further points out that the
hot sample, before freezing, loses an amazing per-
centage of volume (the writer found about 12 per-
cent!) by evaporation, and thus gains in ratio of cooling
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surface to volume. He calls this the dominant role. He
also says his hot samples were 100 degrees hot—
boiling. (In kitchens, hot water pipes are said to freeze
and burst first. Yet evaporation cannot occur here at
all. Possibly this is very largely a different problem.)

All these experiments, while still far ahead of the
commoner method of seeking the answer by logic and
heated dispute, were more or less casual, while the
question becomes more complex, ramified, and critical
the more it is tested. We think, therefore, it would be
well worth while for some physicist to make such
extensive, thorough, and downright painstaking ex-
periments, stopping here and there to run down every
tricky ramification, as would really surround this
question, and then publish every governing detail.—
A.G. 1

PLASTICS DON'T DIE

SO MANY different plastics have marched out of the
laboratory during the past few years that fear has
been expressed in some quarters that much of the
development has been in vain, that there are too many
plastics for the jobs to be done. Ureas, vinyls, alkyds,
aminos—these are the general classifications into
which fall the wide variety of plastics now available.
And within these classifications are sub-groups by the
dozens. Doesn’t it seem likely, then, that new plas-
tics should replace old, render first-comers obsolete?

Were it not for the fact that so many jobs can be
done by plastics—and done better than with any
other material—such an assumption might prove cor-
rect. As one industrial chemist has put it, however,
“no plastic has ever died.” In other words, any plastic
that has proved commercially practical has always
found a niche which it fills to satisfaction. New plas-
tics may come along and reduce the number or size
of the niches, but so varied are the uses to which these
products of chemical research may be put that there
is always some one purpose for which a certain plas-
tic is best fitted.

Such a situation provides added stimulation to re-
search workers. The urge to create can oftimes be
curbed by the knowledge that the field of applications
is limited or over-filled. But when assured that in-
dustry can absorb the results of new knowledge, can
find practical uses for new products, the research
laboratories go forward with undiminished zeal. The
plastics field is but one shining example; throughout
the broad horizons of industry the laboratories are
constantly adding new materials that are being turned
into practical, everyday useful articles which make
for richer, fuller lives for us alL.—A.P.P.
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Personalities
in
Science

CLOSELY interwoven with the
development of the electron
microscope, most effective tool
ever to be placed in the hands of
research scientists, is the name of
young James Hillier, who was born
in Brantford, Ontario, Canada, in
1915. Mr. Hillier’s early interest
in science may largely be attrib-
uted to his father, an engineer of
scientific bent. When Jim was only
11 years of age, the elder Hillier
presented him with a refracting
telescope. That instrument shared
the fate of most other things that
fell into the youth’s hands—it was
taken apart. Investigation soon
disclosed that the compound eye-
piece could be used as a micro-
scope.

During high-school days Jim
Hillier became intensely interested
in radio and photography, hobbies
that he still continues to pursue as
time permits. These interests, how-
ever, never excluded his studies
of microscopy which now have
carried him so far into the in-
finitely small that seeing an actual
molecule seems to be a possibility
just around the corner.

High-school was followed by
the University of Torontoe, where
a B.A. in mathematics and physics
was achieved in 1937 and an M.A.
in physics in 1938. Post-graduate
work, starting in 1937, introduced
Mr. Hillier to the problem that has
made him one of the outstanding
figures in present-day applied
electronics. Under the supervision
of Dr. E. F. Burton, Director of the
McLennan Laboratory of the Uni-
versity of Toronto, Jim embarked
on a project which involved a
thorough-going study of the then
little-known electron microscope.
With scant funds available, he and
another graduate student carried
the project to a successful conclu-
sion. Most of the equipment avail-
able in the physics laboratory was
pressed into service; where special
parts were needed the two students
made their own designs, went to
the University machine shop and
built their own equipment.

Dr. V. K. Zworykin and a group
of the engineers at the Camden
Research Laboratories of RCA had,
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' JAMES HILLIER

4

Mr. Hillier (foreground) at the electron
microscope with Dr. Vladimir K. Zworykin

because of close connection with
the problems associated with tele-
vision, been actively interested in
electron microscopy. In February,
1940, Mr. Hillier joined the RCA,
and here, under the direction of
Dr. Zworykin, and with the col-
laboration of A. W. Vance and
others, was able to develop the
electron microscope from a com-
plicated laboratory device into a
compact, smoothly operating in-
strument that already is being
seized upon by science and industry
as an important means to new
knowledge. (Details of the theory
of the electron microscope will be
found in the July 1940 issue of
Scientific American.)

Modestly, Mr. Hillier belittles
his own work, insisting that his
contributions to the electron mi-
croscope have been merely con-
cerned with developments and
improvements. Nevertheless, the
fact remains that, coincident with
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Mr. Hillier’s entry into the field
of electron microscopy, in 1937,
things began to happen.

Today Mr. Hillier is setting out
to rectify a seeming paradox in
his life. Most research men estab-
lish their scientific reputations
long after receiving their doctorate
degrees. In Hillier’s case, how-
ever, he achieved fame as plain
“Mr.” Hillier, and is now working
toward a doctorate in physics.

Married and the father of two
children, the eldest 3%, Mr. Hillier
has applied for first citizenship
papers in the United States. His
intellectual recreation consists of
keeping abreast of world affairs;
to this he adds a fondness for ten-
nis, a love of good music, and a
mild interest in fishing. One of his
earliest ambitions was to become
a commercial artist; other interests
preventing this, he still keeps his
hand in by dabbling in drawing,
particularly in pastels.
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SPLITTING HAIRS IN AIRCRAFT
ENGINE PRODUCTION

134

VEN the threads of the bolts that hold parts
of an airplane engine in place must be
machined to close tolerances if the finished
product is to give satisfactory performance.
Thus is necessitated accurate inspection
equipment such as this comparator shown in
operation in the Cadillac plant where Allison
airplane engines are being manufactured. A
greatly enlarged shadow of the thread is cast
on a screen, where it must line up with a
master pattern or be rejected. Here one of the
four connecting-rod bolts is being checked.



97TH
YEAR

SCIENTIFIC AMIERICAN

MARCH
1941

INDIR’S WOLF-CHILDREN

Two Human Infants Reared by Wolves

N 1929, when I first heard of

wolf-children, my reaction, no
doubt like that of everyone else,
was that such stories were stuff
and nonsense. However, when the
study of other scientific problems
brought me back to the subject of
wolf-children, I found evidence of
some respectability for about 30
cases on feral or wild man.

The best of these cases is that of
the wolf-children of Midnapore,
India. The records on this case
involve 250 pages of original docu-
ments, mostly a lengthy and care-
fully recorded diary of the rescue
of the wolf-children and their life
in an orphanage run by their res-
cuer. In my study of these records
I have been assisted by many
scientists in various parts of the
world. These include the distin-
guished American scientists who
have been studying the more re-
cent and similarly tragic cases of
two girls, one in Pennsylvania and
the other in Ohio, who were res-
cued from attics where criminal
or insane guardians had kept them
sequestered since babyhood. These
children were rescued at almost
the same age as the eldest of the
wolf-children of Midnapore, and
the records are surprisingly analo-
gous in detail.

The two wolf-children of India
were first seen living as wolves
among wolves on October 9, 1920,
by an Anglican missionary, Rev.
J. A. L. Singh. He was on a mission
trip among the pagan aborigines,
with Anglo-Indian companions
who went with him to hunt in the
tiger-infested jungles of northwest
India. In an isolated village Rev.
Singh and his companions were
told of a “man-ghost” that lived
in a high, earth ant hill, charac-
teristic of the tropics, about seven
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miles from the village.

ROBERT M. ZINGG., Ph.D.

Associate Professor of Anthropology,
University of Denver

e As the accompanying account of two human infants reared by wolves
is extraordinary, the reader is entitled to know just how much scientific
backing was required before it was accepted for publication. He may
recall the unfortunate instance of last year, in which a psychologist rushed
into print with poorly investigated claims concerning a South African
boy nurtured by baboons; then was forced to retract his story with an
admission that he had been mistaken (Science, Mar. 22, and June 28, 1940;
also The American Journal of Psychology, July, 1940).

The author of the present account is a scientist in good standing; he
has devoted several years, not merely to this one case but to such similar
ones as could be assembled from recorded world literature (in The American
Journal of Psychology, Cornell University, October, 1940, he discussed 31
such cases at some length, but of these the present one is the best); at least
four other scientists concur formally in the genuineness of the case. These
are: Prof. Ruggles Gates of the University of London, Dr. Arnold Gesell
of the Yale Medical School, Dr. Francis Maxfield of the Ohio State Univer-
sity, and Dr. Kingsley Davis of the Pennsylvania State University. These
four have contributed approving forewords to a 250-page detailed book
on the present case, to be published by Prof. Zingg, author of the present
article, some time in 1941. Prof. Gesell also will publish a book about it,
a short, more popular account, a summary and interpretation, to be entitled
“Wolf Child and Human Child.”—The Editor. ®

To this bows on the edge of the hole, look-

he and his companions were di-
rected at dusk and there made a
tiger-shooting platform in one of
the trees. Here they awaited the
promised appearance of the ‘“man-
ghost” from the ant hill.

EV. Singh writes: “Then, all of

a sudden, a grown-up wolf came
out of one of the holes. This animal
was followed by another of the
same size and kind. The second
was followed by a third, closely
followed by two cubs, one after
the other. Close after the cubs
came the ‘ghost’ — a hideous-
looking creature — hand, foot, and
body like a human being. Close
at its heels came another awful
creature, exactly like the first, but
smaller. Their eyes were bright
and piercing, unlike human eyes.
However, I at once came to the
conclusion that they were human
beings.

“The first ‘ghost’ placed its el-
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ing this side and that before jump-
ing out, followed by the tiny ‘ghost’
behaving in the same manner.
Both of them ran on all fours.”

Rev. Singh was the only one on
the platform with field glasses, so
his companions could not identify
these creatures as human. He con-
tinues: “My friends at once leveled
their guns to shoot at the ‘ghosts.’
They would have killed them had
they not been dissuaded by me.
I held their barrels and presented
the field glasses to Messrs. Rose
and Richards, and told them that
I was sure that these ‘ghosts’ were
human children.”

The group of witnesses again
sighted the “ghosts” and wolves
the next day, October 10, 1920.
They tried to get the natives of
that village to dig the wolves and
wolf-children from their ant hill
den, but the primitive villagers of
this remote hinterland of India
were too afraid of the ‘“ghosts” to
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do so. So, the next day, they went
to a distant village where the
natives knew nothing of these par-
ticular ‘“man-ghosts.” Thinking
they were merely to dig wolves
out of their dens, the hired diggers
returned with Rev. Singh and
began work.

Singh writes: “After a few
strokes of the spade and shovel,
one of the wolves came out hur-
riedly and ran for his life into the
jungle. The second one appeared
quickly, frightened for his life,
and followed the footsteps of the
former. A third appeared. It shot
out like lightning on the surface
of the plain and made for the dig-
gers. It flew in again. Out it came
instantly to chase the diggers —
howling, racing around restlessly,
scratching the ground furiously,
and gnashing its teeth. It would
not budge out of the place.

“I had a great mind to capture
it, because I guessed from its whole
bearing on the spot that it must
have been the mother wolf. I was
amazed to think that the mother
wolf had permitted the children
to live and to be nurtured by them.
While I stood there inert, however,
the men pierced her through with
arrows and she fell dead.”

With the death of the last adult
wolf, the diggers now dug into the
ant hill, which soon fell in because
it had been undermined by the
wolf den beneath. Singh says it
was in the shape of a kettle, plain
and smooth, as if cemented; the
place was absolutely neat and
clean, not a sign of a bone, much
less of any droppings or any other

Photo trom Rev. J. A. L. 8ingh

uncleanliness, and he continues:
“There had lived the whole wolf-
family. The two cubs and the other
two hideous beings were there in
one corner, all four clutching to-
gether in a monkey-ball. It was
really a task to separate them
from one another. The ‘ghosts’
were more ferocious than the cubs,
making faces, showing teeth, mak-
ing for us when too much disturbed,
and running back to re-form the
monkey-ball.”

HE rescuers of these human chil-

dren from their wolf compan-
ions were at a loss as to what to do
until someone thought of throwing
over each of them the sheet-like
winter garments which the vil-
lagers wore. Thus the wolves and
children were separated and
caught, each wrapped in a sheet
with only the head sticking out. The
cubs were given to the native vil-
lagers, who sold them for their
wages. Rev. Singh took the chil-
dren to his headquarters at Midna-
pore where he and his wife have
for years devotedly supported an
orphanage for the waifs of that
region.

The missionaries expected that a
few years of association with the
normal children of the orphanage
would change the wolf-children
from effective little animals back
into human beings. The elder girl,
about eight years old, was named
Kamala, and the younger, aged
only a year and a half, was called
Amala. Rev. and Mrs. Singh de-
cided to tell no one of their rescue
from wolves lest this might later

Rev. and Mrs. Singh, with Kamala, the elder of the two wolf-children,
seated at their feet, after she had learned to walk and wear clothing
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prejudice their chances of mar-
riage, a serious thing for girls in
India. Much later, however, when
serious illness of the children made
it necessary for a medical prac-
titioner to know their past, the
missionaries felt it necessary to
divulge the facts of their rescue,
and the story leaked out. It made
quite a sensation locally in India,
though traditions of this kind are
a commonplace, as reflected, for
example, in Kipling’s well-known
story of Mowgli. The Anglican
bishop, Rev. H. Pakenham Walsh,
who had taught Rev. Singh as a
Seminary student, went with
others to see the children and com-
pletely vouches for the authen-
ticity of the children and for the
high character of Rev. Singh. News
of these wolf-children reached
the world press through publica-
tion of a confidential letter to a
friend in London.

Rev. Singh and his good wife
were deeply disturbed by this

Photo from Rev. J. A. L. Singh
One of the wolf-children on all
fours and scratching to get in

publication, not only because it
blasted any hopes of marriage of
the children, but also because it
plagued them with visitors, news-
paper writers, and numerous let-
ters from all over the world. To
science, however, it was a provi-
dential boon that the news did
come out, because, for the first
time among the 30-odd cases of a
similar kind recorded, we have
actual witnesses of the rescue of
the children from their life as
animals among animals. No scien-
tist would dream of actually iso-
lating a child from all human con-
tact, even as an experiment,
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though there are stories of orien-
tal potentates who do so to find out
the effects of environment on
heredity in human development.

Rev. and Mrs. Singh were to be
disappointed in the degree of re-
covery in their little wild charges.
At first they treated them like two
newly-born human beings, as they
essentially were in a human sense,
though one was eight and the other
a year and a half. They put the
children in bed, where they had
to be tied. Since they tore clothing
off as savagely as wolf-cubs, their

Peais T i .

Photo by Rev. J. A. L. Bingh
Wolf-child lapping milk, learned
from tame dogs after her rescue

clothing was limited to a diaper-
like breach-cloth, which had to be
sewed on. Like infants, they
would eat only-milk. They were
not offered raw meat, which they
craved. This craving lasted for
some time, and long afterward one
of them was caught eating the en-
trails of a chicken, which she had
located far away in the garbage
by the superlative animal-like
sense of smell that remained with
her for many months.

When they had regained some
strength from a milk diet, they
were allowed out of bed. They
dreaded and shunned the light, but
at night roamed around restlessly
on all fours, the only locomotion
that they knew, moaning in imita-
tion of the howl of a wolf, the only
language that they knew. Their be-
havior was essentially not human.
They hated, feared, and shunned
human beings, as would have a
wolf-cub. Yet they knew animals,
liked them, and were so familiar
with them that they acquired their
ways. They loved dogs and from
them learned immediately by imi-
tation to lap milk out of a dish and,
more extraordinary, to scratch at a
door for entrance after approach-
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Retouched photo from ev. J. A L. Bingh

The two wolf-children soon after their rescue, sleeping wolf-puppy
fashion, or curled-up in a “monkey-ball,” with the younger one on top

ing it on all fours. At first, their
interest, their love, and sympathy
were wholly directed to animals.
Rev. Singh’s diary shows what a
slow and painful process it was to
re-orient these pitiable little chil-
dren from animal interests and
sympathies to human ones. In
teaching them to master the up-
right posture of man on two legs,
not only were long and complicat-
ed exercises necessary to loosen
the muscles bound into the four-
legged position, but it also was
necessary to get them to imitate
a kitten in climbing a tree in order
to loosen their leg muscles further.
They would never have followed
a human being as they did a cat
to imitate it in climbing. They
even preferred chickens to human
company and would follow the
chickens around the compound
for hours. Neither of the children
ever mastered man’s upright posi-
tion well enough to run, but they
did learn to walk upright, though
somewhat awkwardly.

THE recovery of the children was
sadly hindered by the death
of Amala, the younger, who was
learning rapidly and from whom
the less plastic older wolf-child
Kamala was learning. With the
death of the only creature like her
in the world, the surviving girl
seemed to sink into a spiritless
idiocy. Few could survive such
loneliness but, fortunately, she
began to show a glimmer of inter-
est in her human companions, and
especially in Mrs. Singh, who al-
ways fed her.

Gradually Kamala’s interest in
humans increased and she devel-
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oped into a pathetic little, sub-nor-
mal, but clearly not idiotic, human
being. She learned to speak about
50 words and occasionally to put
them in short sentences. She came
to recognize and to be possessive
about her -clothes, though they
had to be red in color to interest
her. Finally she came to show con-
cern about being clad like a human
being when she went out walking
with the other children, or when
visitors came. She developed
enough human intelligence to run
errands, in addition to playing with
the other children.

From the entire account it be-
comes clear that, while the nor-
mal baby is born with the poten-
tialities to become a human being,
in the form of a more complicated
nervous system than that of ani-
mals, man actually attains this only
through association with his kind
in the very earliest years. Deprived
of this too early, or too long, or too
severely, the human child never re-
covers complete mastery of the
upright position of man, or of lan-
guage, the characteristic of man, or
a complete and fully developed
human personality.

Yet the environmental factor is
not supreme because by the same
token even the ape, which can
simulate man’s upright position,
cannot be taught to talk, nor does
it attain a human personality. The
study of the record of the wolf-
children of Midnapore proves what
has been indicated by other similar
cases and by the rest of our knowl-
edge—that both the environmental
and hereditary factors unite in a
complex interplay to develop the
human being.
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X-Rays Show the Way

New Equipment for Peace and War, For

Use By Industry and by Medical Science

A.P. PECK

X—RAYS, born of scien-
tific curiosity and
raised by the research
laboratory, are con-
stantly under scrutiny
in an effort to increase
their already wide-
spread use. A whole
corner of industry is
devoted to studying
ways and means of pro-
ducing more powerful
X-ray' generating
equipment, better ways
of applying technique,
new uses for these rays
that enable us to see the
unseeable. From X-ray
spectroscopy to the
diagnosis and treat-
ment of disease, from
routine inspection of
welded joints to the
study of broken bones,
from the industrial pro-
duction line to the
examination of food
products ranges the ap-
plications of the rays,
and the industry be-
hind the X-ray keeps
pace. Rather, it should
be said, the industry keeps a step
ahead, showing the way and pro-
viding the tools for others to take
up and apply.

Latest of the giants in this field
is the million-volt unit produced
by General Electric for industrial
uses. Designed for rapid inspection
of huge machine parts—steel tur-
bine castings, for example—this
unit will more than pay for itself
by the savings that it will effect
by the detection of flaws before the
machinery goes into actual service.

X-ray inspection of machine
parts has, of course, been an estab-
lished industrial practice for many
years. Through the findings of the
X-ray, it is possible to repair flaws,
or to reject the part, before the
defect shows up by failure of the
machine and possibly causes dam-
age far in excess of its seeming
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Business end of the 1,000,000 volt industrial X-ray unit
being lowered into a huge steel casting to be studied

importance. With the relatively
small, low-powered equipment
heretofore wused, the inspection

process may be lengthy, out of
proportion to the rest of the pro-
duction schedule, but with the new
million-volt unit it is possible to
do in minutes what took hours
with the best equipment formerly
available. For example, the 400,-
000-volt unit which is replaced by
the new installation required a
one hour exposure to take an X-
ray picture through four inches of
steel three feet away from the ray
source. With the million-volt
equipment, the same work is done
in less than two minutes. The
former three and a half hour ex-
posure for five inches of steel is
reduced to five minutes. The ex-
posure time is increased two and a
half times for every added inch of
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steel to be pictured with the new
unit.

Without going into the theory of
X-rays, it is rather obvious that
the penetrating power of the rays
is dependent on several factors,
primary of which is the operating
voltage of the generating tube. Of
importance also are the material
to be penetrated and its distance
from the ray source. Lead is quite
opaque to the rays, air
the most transparent.
Well known, also, are
the destructive powers
of X-rays to life. They
can, when uncontrolled
or improperly applied,
cause irreparable dam-
age to the human body;
at the same time it must
be remembered that,
intelligently used, they
can be equally power-
ful in their beneficial
results.

Thus every possible
precaution is taken in
the design of X-ray
equipment to guard
against trouble, and to
afford every facility for
ease of operation. In
the case of the new
million-volt unit at
Schenectady, for ex-
ample, a special build-
ing has been provided.
The walls of the struc-
ture consist of 14 inches
of solid concrete, plus
12 inches of brick on the
interior, giving the pro-
tective effect of four
inches of lead. The
foundations of the
building extend five
feet into the ground. With such
protection, all possible chances of
personal injury to anyone working
in the vicinity are eliminated.

J

THE building itself is 100 feet long
by 35 feet wide, with a huge
door at one end. This door is com-
posed of an 18-inch concrete slab
encased in one-inch steel plate. In
the roof is a hatchway 15 by 13
feet, with an outside gantry crane,
through which can be lowered the
castings of practically any com-
mercially feasible machine. With
these conveniences for bringing
the work to the X-ray equipment,
every advantage can be taken of
the speed of operation which the
high-voltage set-up makes pos-
sible.

The X-ray equipment itself—
the tube and all necessary operat-
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ing devices—is contained in a
cylindrical tank suspended from
the rails of a crane that travels the
length of the building. It can be
moved horizontally or vertically,
and also rotated, to place it in the
most convenient position for the
particular work to be done.

When the million-volt tube is
in operation, all persons are ex-
cluded from the room, remote con-
trols being provided so that the
work can be regulated as needed.
A periscope at the controlling
switchboard enables the operator
to make a visual check.

Because X-rays are still some-
what of a mystery—knowledge of
them is by no means complete—
General Electric engineers are
taking advantage of this newest
ray generator to add to the sum
total. Around the walls
of the X-ray room are
placed small sections of
film, sealed from visible
light. After the tube has
been used for a casting
inspection, these films
are removed, developed.
Knowing where each
film was located in rela-
tion to the tube, tech-
nicians chart the paths of
the rays, note any de-
parture from what is
considered to be standard
behavior. Additionally,
men working around the
building carry small
sealed films on wrist
straps. Periodically these
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Above: Taking “miniature” X-
ray films. Camera is at extreme
left. Right: Small negatives, on
table, compared with conven-
tional size films in background.

films are sent to the company’s
medical department to determine
whether the operators are receiv-
ing any exposure to the rays.

High penetrating power is not
always the most desirable factor
for certain types of X-ray work.
Sometimes, for illustration, mod-
erate penetration is all that is
required, while high speed of ex-
posure is the goal. One new devel-
opment, in which X-ray photo-
graphs are obtained of a human
body in 1/60 of a second, is con-
sidered to be a marked contribu-
tion to medical science. This par-
ticular machine, working at a
voltage of 100,000, is equipped,
according to Westinghouse engi-
neers, with a 20-cell electrical
“brain” which thinks and acts with
speed and precision. Strictly
speaking, the brain cells are elec-
tric relays that, once the equip-
ment is set, function automatically
and cause the machine to go
through a series of intricate opera-
tions, of which the taking of the
X-ray picture is only one.

oT only can this X-ray set-up

take high-speed photographs,
but it can also produce stereoscopic
pictures, an obvious advantage to
the medical profession, permitting,
as it does, an X-ray view in three
dimensions of any desired organ
or limb. After the operator sets
the simple controls for voltage,
current, and exposure time, the
machine does the rest. The opera-
tor has only to squeeze a trigger
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Preliminary adjustment of the apparatus
for taking stereoscopic X-ray photographs

and the electrical “brain” raises
the voltage to the set value, makes
the X-ray tube ready for use, and
prepares the stereoscopic appa-
ratus for operation. Pressure on a
second trigger touches off another
set of the relays, which makes a
single exposure, moves the film,
adjusts the angle of the tube to
obtain the stereoscopic effect, and
makes the second exposure. After
this, the circuits automatically re-
set, ready for another cycle.

From the electrical standpoint,
one of the most remarkable fea-
tures of this particular X-ray set-
up is the fact that a current of some
200 amperes is turned on and off
in the space of 1/60 of a second
without the slightest arcing or
burning in any part of the circuit.
This is accomplished by the use of
an Ignitron tube, an alternating-
current operated vacuum tube that
eliminates mechanical contacts
which would always tend to give
trouble. When this X-ray machine
is operating at maximum power, 60
horsepower of energy is momen-
tarily released. Hence the need
for accurate control of the circuits.
Were the power to be prematurely
applied, an X-ray tube worth
$1000 would be completely ruined.

While exposures of 1/60 of a
second are considered to be the
highest practical for medical use,
there are other purposes for which
even higher speeds are desired.
For example, much can be learned
about the action that takes place
when a rifle bullet penetrates a
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solid object, if the X-ray
picture can be taken at
sufficiently high speeds
to “stop” motion. Just
this has been done.

In the conventional X-
ray tube there are two
major elements — the
cathode, from which
electrons are emitted,
and the anode or target,
at which these electrons
are aimed. When the
electrons strike the tar-
get, the X-rays are
emitted. In the new high-
speed tube, a third ele-
ment has been added.
This is an auxiliary elec-
trode which serves to
start the discharge of
electrons, acting as a
trigger. In operation, the
high-speed tube is ener-
gized from a bank of con-
densers that have been
charged to about 90,000
volts. The circuit is so
arranged, however, that even after
the condensers have been charged
to the desired voltage they cannot
discharge their current through
the X-ray tube until an additional,
although small, electrical impulse
is provided.

HIS impulse is created by break-

ing the timing circuit, where-
upon the slight addition to the
main voltage in the condensers is
sufficient to energize the tube.
Therefore the timing circuit is so
arranged that the action to be
photographed serves to make the
necessary break. A rifle bullet, a
flying golf ball, any similar moving
object, breaks a strand of fine
tungsten wire which, in turn, in-
terrupts the timing circuit. The
needed impulse is created, the con-
densers discharge through the X-
ray tube, and the exposure is made.
The tube receives a momentary
jolt equal to about 2000 amperes at
a pressure of some 90,000 volts, but
only for a millionth of a second.
So powerful are the X-rays thus
generated, so fast is the photo-
graphic film employed, that in this
tiny fragment of time the moving
object is, to all practical purposes,
stopped in its tracks and X-rayed
in exactly the position that it hap-
pens to be in at the time of break-
ing the circuit.

Most of the work so far dis-
cussed involves the co-operation
of photography and X-rays. It
must be understood, however, that
the penetrating effects of the rays
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can be rendered directly visible
without the intermediary of the
photographic film. If X-rays are
permitted to impinge on a screen
coated with certain chemicals, that
screen will fluoresce or glow in
direct proportion to the power of
the rays. Thus, if an object is in-
terposed between the source of the
rays and the screen, an image of
the object will be seen on the
fluorescent surface. And this image
will, within the limitations of X-
ray penetration, reveal the internal
structure of the object. The screen
is known as the fluoroscope and is
widely used where only cursory
study of an object is desired, or
where there is no need of making
a permanent photographic record.

In the past it has been common
X-ray photographic practice to
make full-size negatives, with con-
sequent high cost, difficulties of
handling, bulk in filing, and so on.
This, of course, was made neces-
sary by the technique; no camera
is used in conventional X-ray
photography. The object is merely
placed between the ray source and
the negative and the exposure is
made. Attempts have been made
in the past to hurdle the obstacles
of large-size negatives by photo-
graphing the image on the screen
of the fluoroscope, but only very
recently have these attempts been
successful.

Several factors limit this photo-
graphic endeavor. The fluorescent

Lead spots on a contact spec-
tacle lens serve to aid the sur-
geon in locating position of
foreign bodies in the eyeball
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screen must have maximum bril-
liancy, the photographic film must
be highly sensitive to the color of
the screen, the camera lens must
be fast. After much experimental
work the first two of these prob-
lems have been solved and special
lenses of wide aperture have been
designed and ground. Net result
is that it is now possible to photo-
graph the image on a fluorescent
screen, using a four- by five-inch
negative, and to obtain what are
termed “miniature’” X-ray films
that are completely satisfactory
for many purposes.

These miniature films already
are being employed for group
examinations in the constantly
waged battle against tuberculosis.
The Army has ordered a number of
machines especially designed for
this technique, and will use them
to weed out rapidly the physically
unfit among volunteers and draft-
ees. It is stated that the cost of
X-ray photographs with the minia-
ture system is about 1/10 that of
the conventional method, with the
added advantages of speed of
operation, ease of handling, and
reduced space needed for storing
the films.

THER new X-ray equipment of

military importance includes a
portable field outfit which, it is
claimed, can be used to examine
wounded soldiers at the rate of
one a minute, thus speeding up
tremendously the location of bul-
lets or shell fragments in the body.
Major A. A. deLorimer, inventor
of the unit and Director of Roent-
genology at the Army Medical
School, Washington, D. C,, states
that the equipment can be set up
in 10 minutes in the field and put
in immediate use. In actual prac-
tice, regulation army stretchers
will serve as the table top for the
X-ray unit, the stretcher bearing
the patient being placed directly
on the frame of the unit and re-
moved after the examination is
made. This makes it unnecessary
to disturb the wounded man and
increases the speed with which the
examinations are made.

Interesting as an example of the
ingenuity employed in making
X-rays of even greater service to
humanity is the eye “mapping”
method of Dr. Raymond L. Pfeiffer
of the Eye Institute of Presby-
terian Medical Center, New York
City, recently announced by West-
inghouse. By this system it is pos-
siblenot only to detect the presence
of splinters imbedded in the eye,
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but also to locate their exact posi-
tion. A contact lens is placed over
the injured eyeball. On the lens
are four lead dots. X-ray photo-
graphs reveal the splinter and also
record the dots, thus showing the
relative positions of each, and
make it possible for the surgeon to
determine just what procedure
must be followed for best results.
Two exposures are made, one from
the front of the head and one in
profile, the two negatives, taken
together, making it possible to ob-

tain highly precise measurements.

What will be the next forward
step in X-ray technology is almost
anyone’s guess. There is hardly a
field of human endeavor that has
not already been touched by these
penetrating rays, yet to say that
the most powerful present-day
machine will not eventually be
dwarfed by one of even greater
magnitude would be to deny the
value of the very basis of indus-
trial progress—the research lab-
oratory.

Radio Changes Its Tune

How Industry Produces Crystals that Hold

Broadcasting Stations on their Frequencies

H. T. RUTLEDGE

WHEN, on March 29, 1941, your
favorite radio stations sud-

denly appear at new points on the
scale of your receiver, the latest
re-allocation of wave bands by the
Federal Communications Commis-
sion will have been completed. De-
signed further to relieve congestion
on the air and to make for a better
all-around public service, this
change in wave bands brings to the
fore a little-known phase of radio
work.

It is one thing to complete a
radio transmitter and start it in
operation on a specified frequency;
it is quite another to keep it on
that frequency for long periods of
time. And if a broadcast transmit-
ter wanders only a relatively few

Examining raw Brazilian quartz
under the light from an arc lamp
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Blanks of crystal are cut with
this gang-saw cutting machine

cycles from its assigned frequency
there is immediate trouble. If
nothing more, the wandering would
make it impossible to obtain uni-
form reception. Worse still, it
would probably bring about inter-
ference with some other station.
Years ago, however, a system
was developed that makes it im-
possible for a transmitting station
to wander off its wave band. Tiny
crystals of quartz, ground with the
precision of fine optical work, are
placed in the transmitter circuit.
Because of the electromechanical
principle known as the Piezo-elec-
tric effect, these crystals generate
small electric charges which can be
used to control the frequency of
another electrical circuit, holding
it at a point that was determined
when the crystal was ground and
mounted. A number of materials
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Crystal blanks,

in adjustable
are oriented by X-
reflection in this wunit

fixtures,
ray

exhibit the Piezo-electric effect,
but crystalline quartz, because of
its stability under operating condi-
tions, is the most satisfactory. The
frequency of the crystal-control
circuit depends on the cut of the
crystal, its dimensions, the tem-
perature at which it operates, the
design of its holder, and the con-
stants of the rest of the circuit.

It is important that radio control
crystals be ground to uniform
thickness and with faces parallel to
within a few millionths of an inch.
This, of course, necessitates the use
of optical measuring methods, as
no mechanical means is sufficiently
accurate. Further, for the day-and-
night service required for broad-
casting operation, the crystal must
have long life; this is dependent on
the quality of the raw quartz from
which the crystals are cut. Defec-
tive crystals, if they operate at all,
will soon become useless.

. a i s ohSER G S
A crystal is ground to the cor-
rect angle, ready for finishing
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Accompanying photographs show
some of the important steps in the
manufacture of control crystals for
radio use. These crystals vary in
thickness from % to %46 of an
inch and are from 34 to 14 inches
square. When completely finished
they are mounted in sealed con-
tainers ready for use. In operation,
the temperature of the crystal
usually is held to close limits by
means of thermostatically con-
trolled electrical circuits, since
changes in temperature affect the
frequency characteristics of the
crystal.

First step in the production of
crystals is the inspection of the
raw quartz for imperfections.
Light from an arc lamp is directed
against the large rough crystals at
an angle and reveals cracks, in-
clusions, and other defects that
would affect the operation of a

Finished crystal, ready for its
mounting in which it will con-
trol accurately the frequency
of a radio broadcasting station

finished control crystal. The defec-
tive portions are marked, and the
way in which the crystal is to be
be cut up is determined so as to ob-
tain the greatest number of blanks
from each raw chunk. Since the arc
light will not reveal all defects, this
inspection is supplemented by pol-
arized light, under which “twin-
ning” of the quartz crystal is de-
tected.

After the usable and the defec-
tive parts of the raw crystals are
determined, the raw pieces are
mounted and cut with revolving
metal disks charged with Carbo-
rundum grains. In this step the de-
fective parts are rejected and the
remainder is cut into hexagonal
pieces at approximately the correct
angle. This angle is determined by
the natural axes of the raw quartz
and must be highly accurate in the
finished crystal. The hexagonal
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pieces are now cut into bars and
the bars again cut into thin slices
or blanks. This work is all accom-
plished with metal disks and at all
times the angle of cut is kept as
near as possible to the predeter-
mined value.

The blanks are now placed in
adjustable fixtures and are oriented
by means of X-rays. With the
blanks properly held in the path
of the X-rays, the technician can
determine the exact angle at which
the grinding operations must be
conducted. Once this factor has
been fixed, the crystals, sometimes
in groups and sometimes singly,
are subjected to a series of grind-
ings that produce the necessary
parallelism of the faces.

Grindingisfollowed by processes
of machine and hand lapping, the
final step being accomplished by
highly skilled workers who are not
guided by blue-prints or other set
instructions but who work by cut-
and-try methods acquired after
years of experience. As these men
work, they constantly test the
crystal blanks with oscillator cir-
cuits to determine their rate of
progress.

After final test for accuracy of
frequency, the crystals are
mounted, ready for use in the cir-
cuits of radio transmitters.

At present, regulations of the
Federal Communications Commis-
sion require that a standard broad-
casting station maintain its assigned
frequency within limits of plus-or-
minus 50 cycles; after January
1942, this standard of performance
will be raised to plus-or-minus 20
cycles. The control crystal manu-
facturers, however, have estab-
lished their own standards and
even today are producing crystals
that will operate continuously well
within these limits.

BRAKE LININGS

"Synthetic” — of Rubber
and Small Wires

IN AN effort to overcome the dis-
advantages of a limited supply of
asbestos, Germany is making auto-
mobile brake lining from a mixture
of synthetic rubber bonded with
tiny aluminum fibers. The rubber
is a high - temperature - resistant
Buna, and the aluminum reinforce-
ment is in the form of tiny wires
only 0.03mm in diameter.
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The first experiments to make
Germany independent of asbestos
linings led to all-metal shoes, but
the Buna-and-aluminum combina-
tion provides equal braking effi-
ciency without the severe wear
encountered by steel-on-steel.

This brake lining is also being
used, it is claimed, with certain
modifications, on railway equip-
ment.—Aluminum News-Letter.

TUBE MAKER

Machine Automatically

Shapes Tubes

WITH the demand for aircraft
parts skyrocketing in step with the
national-defense program, the Steel
& Tubes Division of Republic Steel
Corporation is now making land-
ing-gear struts, aileron torque-
tubes, and other parts on a new
machine which automatically
shapes tubular products to practi-
cally any contour that could be
machined from solid stock.

The machine, developed by
Clarence L. Dewey and his son,
Sydney L. Dewey, who have given
full time to its development for
the past six years, provides accu-
rate control of wall thickness so
that it is possible to turn out air-
craft parts of maximum strength
at minimum weight.

The 65-foot long machine, now
in operation in Cleveland, is the
one and only built thus far and is
working two shifts exclusively on
aircraft parts. However, the proc-
ess will have an important bearing
on the production of tubular furni-
ture, lamps, automotive parts, tools,
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and numerous musical instruments.

The process has wide application
in the shaping of light and heavy
gage tubes of different metals at
high speed. Welded or seamless
tubing of any given diameter and
thickness can be shaped for any
required use, with the wall thick-
ness under accurate control. This
is made thicker, thinner, or held
to the original thickness in the re-
duced section by working the tube
with selected rolls under variable
tension load.

Shaping is accomplished by the
rolls in a moving carriage which
travels horizontally along the tube,
one end of which is anchored to a
rotating chuck, while the other is
driven by a power unit which is
moved to accommodate elongations
and to control the thickness. The
shape is controlled by a cam paral-
lel to the tube which moves the
forming rolls to, or away from, the
tube itself.

RAYON

Production—and
A New “Wool” Type

RAYON production in the United
States during 1940 reached a rec-
ord all-time high, estimates plac-
ing production at 460,000,000
pounds. This was 20 percent above
1939, which in turn was 3 percent
over 1938.

Staple fiber, which differs from
ordinary yarn in that the filaments
are not continuous, jumped in pro-
duction by 51 percent.

During the year, Du Pont devel-
oped a new rayon fiber with a high
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degree of permanent crimp. This
new fiber, as yet known only by
its laboratory name of ‘“Fiber D,”
has characteristics formerly avail-
able only in wool, and it is there-
fore of particular interest to rug
and carpet weavers. It is said also
to show promising potentialities in
upholstery materials, wall cover-
ings, and plushes.

WATER-WHITE GLASS

New Plate Transmits

91 Percent of Light

GLASS technology has given us in
recent years flame-proof, shock-
proof, and safety glass, and glass
sandwiches that aid greatly in the
safety of automobile windows.
Now the Pittsburgh Plate Glass
Company has developed water-
white plate glass which transmits
far more light than any plate glass
hitherto made. It is especially
adaptable for multiple glazing, as
in refrigerator cases, and may be
used also for double glazing in con-
nection with air conditioning and
insulating installations.

The new glass is so clear, accord-
ing to William J. Aull, Jr., that one
can look through a 24-inch light of
it, edgewise, and see an object al-
most as clearly and distinctly as
though the glass were not there.
Its total transmission of visible
light is 91 percent, a figure that
approaches the maximum possible.
In addition, transmission of all
colors in the visible spectrum is al-
most uniform, its transmission of
the violet and blue rays being
much higher than that of ordi-
nary plate glass.

CHRONOSCOPE

Times Split Seconds
Of Bullet’s Flight

SPLIT seconds that are ages to a
bullet or a camera shutter, are
measured as easily as a wrist-
watch measures the time of day by
a new device called a chronoscope,
developed by the Research Divi-
sion of the Remington Arms Com-
pany.

The device, built into a portable
cabinet, splits the second 1000 ways
and will measure from one up to
200 of these milli-seconds with less
than 1 percent error. Given an
electrical impulse at beginning and
end of an event, it can be clocked.

It has already proved valuable
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for studying the effect of velocity
and flight time of bullets on accu-
racy, range, trajectory, and hitting
power, but its use is not confined
to ballistics.

The maximum swing of an indi-
cating needle across a scale tells
the operator precisely how long it
takes a fuse to blow out, a Photo-
flash bulb to light up, a telephone

Clocks bullet speeds

relay switch to snap, or a blasting
cap to go off. Experimental gun-
smiths using the instrument can
make velocity measurements here-
tofore possible only in well equip-
ped ballistic laboratories.
Projectile velocities can be
measured accurately over distances
as short as five or ten feet. “Re-

maining velocity’’ can be measured
after the projectile has travelled
some distance. The actual velocity
at 100 or 500 yards, for instance,
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can be measured in a ten-foot span.

Remington technologists regard
the instrument as a marked ad-
vance over the Boulenge chrono-
graph, standard ballistic device,
which has satisfactory accuracy
on intervals of the order of 100
milli-seconds, but errs excessively
on those of the order of 10 milli-
seconds.

GIANT TOOL

Cuts Fourteen Miles
Of Steel an Hour

A 350-ToN machine, capable of
cutting 14 miles of steel shavings
from a 500-ton piece of steel in a
single hour, went to work recently
at the East Pittsburgh Division of
the Westinghouse Electric & Manu-
facturing Company to speed up
production of large waterwheel
generators and other power equip-
ment required under the national-
defense program.

One of the largest boring mills
in the world, the machine supports
its work pieces on an 88-ton turn-
table while two special steel,
chisel-like tools do the cutting—
like a phonograph needle moving
across a record. Eleven freight
cars were required to deliver its
parts from the works of the ma-
chine tool manufacturer.

A pit large enough to hold four
six-room houses had to be dug in
the generator manufacturing aisle
to make room for the machine’s
24-ton foundation of steel and
concrete. But despite its mass, this
new steel Titan makes its cuts with
an accuracy of four thousandths
of an inch, performing on giant-
sized machine parts the work of a
fine watchmaker’s lathe.

The tools of the boring mill can

The 30-foot turntable
of the boring mill
described was cut in
two parts for shipping
on a special 200-ton
freight car. Approximately
1300 cubic yards of dirt
were removed for
foundation pit
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Foundation of 125 steel piles,
driven 29 feet into the earth,
was necessary to support the

88-ton Dboring-mill turntable

cut a spiral path across the top of
a steel disk as it turns on the table,
or operate vertically on the sides
of steel pieces. The boring mill’s
normal precision of four thou-
sandths of an inch can be increased
by controlling temperature condi-
tions to prevent contraction and
expansion. The machining of a steel
piece often takes days, while the
steel expands during daytime heat
and contracts at night. When West-
inghouse machined the ‘horse-
shoe” bearing for the 200-inch
Mount Palomar Telescope, accu-
racy was improved by working on
the piece for only a few hours dur-
ing the night, during which the
temperature changed very little.

Largest of the mill’s 34 electric
motors are the two 300-horsepower
units which drive the table; small-
est are the two one-half horsepower
midgets which “float” the table by
pumping lubricating oil into the
grooves between the table and its
circular track.

NYLON FOR RACQUETS

NYLON, which has found many
uses in fields other than that of
hosiery, now becomes racquet
strings. This has been made possi-
ble by the development of a new
“giant” strand, nearly one six-
teenth of an inch in diameter. Since
this material is practically unaf-
fected by atmospheric changes, it
will wear better than silk or gut
strings. Since, further, it is a solid
piece all the way through, it will
not fray and therefore will require
no waxing or shellac treatment.
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INDUSTRIAL
| TRENDS

RUBBER’'S ROLE

WHEN discussion turns toward the part of rubber
in national defense, the question frequently arises
of the availability of synthetic rubbers and how they
can replace or supplement natural rubber. Present-day
trends in the rubber industry, as a whole, can serve
as a basis for estimating what will be done with syn-
thetics in the near future.

In 1940, the consumption of crude rubber in the
United States was approximately 615,000 long tons,
arise of some 4 percentover 1939. In 1939, there were
consumed 1700 long tons of synthetic rubbers of all
kinds, a figure which was stepped up to an estimated
3400 long tons in 1940. The present outlook indicates
that about 650,000 long tons of rubber will be required
to fill orders during 1941; of this total there is a prob-
ability that 9000 to 10,000 long tons will be taken care
of by synthetics.

Manufacturers of synthetics are naturally secretive
about future plans; enough information is available,
however, to venture an estimate that by the end of
1941 they will be in a position to produce on a basis
of 20,000 long tons annually. Much depends, of course,
on a rumored RFC loan of $25,000,000 to $50,000,000
to be applied to synthetic-rubber manufacture.

While the figures—past, present, and estimated
future—do not show synthetic rubbers as serious com-
petitors of natural rubber, there are many places in
the scheme of things, both in normal consumption and
in national defense preparations, where certain char-
acteristics of the synthetics make them not only com-
petitors but highly desirable substitutes. Some of the
oil-resistant and antioxidation qualities of synthetics,
for example, fit them for use in places where natural
rubbers cannot be used satisfactorily or are subject to
constant and costly replacement.

Rubber consumption for military purposes involves
far more than tires for vehicles; it is in these additional
fields that synthetics hold the greatest promise. Flex-
ible hose for many uses, gas mask parts, self-sealing
airplane fuel tanks, airplane de-icers—the list is a
far longer and more imposing one than could be item-
ized here. In this list, however, are implications of
important outlets for the synthetics—implications
that will, more and more, become realities as pro-
duction of synthetics gets into stride.

IN THE BUILDING TRADES

Increasing prices for lumber and millwork, due to
a variety of reasons, provide attractive opportunity for
other building materials. Coming at a time when
building construction all over the nation is on the up-
grade, these higher prices for one of man’s oldest
building materials make it possible to turn to other
sources which, under different circumstances, might
be ruled out on grounds of immediate economy.

Brick, steel, cinder block, glass, plastics, all are
usually higher in first cost than wood, although under
most conditions they are more economical when per-
manency of the finished structure is considered.
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Here is a case where increasing costs in one branch
of an industry will undoubtedly react to the detriment
of that branch; at the same time, products of science
and technology are available to fill the gap that has
been created. With the gap yawning for attention,
there is every reason to believe that research men
will soon close it, and, in the closing, will give added
impetus to the use of a wide range of materials hitherto
in the luxury class.

POWER INCREASES

As industries in general expand their operations,
demands for electrical power climb; with increasing
demands comes the need for power-plant expansion.
Last peak year for expenditures for new steam-gener-
ating plants and equipment was 1924, during a period
of vast industrial expansion; 1940 came close to
equalling the 270 millions which were invested during
that year. Estimates for 1941 indicate that a new all-
time high will be set with at least three-quarters of a
billion dollars spent for new and improved con-
struction.

Emblematical of this expansion of steam-produced
electrical power, and indicative of a definite trend, is
the world’s largest high-speed turbine generator,
nearing completion in the East Pittsburgh works of
Westinghouse. This generator will supply sufficient
current to light a million 60-watt bulbs, its 35-ton
rotor being whirled at a speed of 3600 revolutions per
minute by a steam-driven turbine. Steam enters the
turbine at a temperature of 900 degrees, Fahrenheit,
and at a pressure of 1250 pounds. So high is the steam
temperature that the moving parts of the turbine glow
a dull red when in operation; this fact, alone, pre-
sented a pretty problem to the turbine designers.

This turbine generating unit will be installed in the
Waterside station of the Consolidated Edison Com-
pany, in New York City. Thus do engineers and
scientists provide the wherewithal for industry, sup-
plying demands and, more often, creating new po-
tentialities long before the demand is voiced.

BLACK-OUT FOR PEACE

Exigencies of war in Europe have taught many les-
sons, one of them being the protection afforded by
black-outs. Developments in air-conditioning and
electric lighting, reported regularly in the pages of this
magazine, have not only made feasible the perma-
nently blacked-out factory building, but have shown
that the windowless building holds as many advan-
tages for peace-time operation as in time of war.

Windowless factory design has already begun in the
United States, indicating a trend toward building con-
struction in which problems of ventilation and light-
ing are solved on a scientific basis. Air-conditioning
equipment takes care of ventilation, providing work-
ing conditions that can be accurately controlled in
temperature and humidity; fluorescent tube lighting,
rapidly striding to the fore because of its color char-
acteristics and economy, is taking over the lighting
problem and solving it in a thoroughly effective man-
ner. Contributing to the growth of this type of plant
construction is the development of new materials that
can be produced satisfactorily only under controlled

temperature and humidity.
—The Editors
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The Railroads Are Ready

American Railroads Are Now Equipped to

Meet National Defense or War Emergencies

HOLCOMBE PARKES

ONE significant fact stands out in
all the current rush of nation-
al defense preparation. The rail-
roads—vital link in national de-
fense—are functioning more
smoothly than ever before. In the
railroad industry there is no con-
fusion and haste to make up for
lost time. Why not? Simply be-
cause the railroads are already
prepared to play their role in na-
tional defense.

Do not minimize the importance
of mass rail transportation in time
of war, or in time of preparation
against war. Most war-time gov-
ernments have found it necessary
to commandeer the railroads. Our
own government did so in the last
world war. Although there is every
indication that it will not have to
do so again, our railroads are per-
haps more essential today
than ever before. With
coast lines 3000 miles apart,
it might be necessary to
rush troops, equipment, and
supplies across the con-
tinent in either direction, a
task which could be ex-
peditiously handled only by
rail transportation.

The railroads have pre-
pared themselves against
the sort of transportation
confusion which resulted
from our entry into the
war 24 years ago. Both
the railroads and the gov-
ernment have profited by
mistakes made then. The
many improvements in the
railroad set-up today over that of
1917 can be classed under three
heads—Dbetter equipment, more
efficient operating methods, and
planned organization for emergen-
cies.

Freight locomotives today are
far superior, on the average, than
they were in 1917. The average
tractive power of all locomotives
in 1939 was 50,395 pounds, an in-
crease of 52 percent over 1917.
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Locomotive design has undergone
many changes to make for greater
speed sustained over longer dis-
tances. Larger diameter of driving
wheels, larger grate area, steam
pressures of 250 or 300 pounds per
square inch, and steam tempera-
tures of 650 to 750 degrees, Fah-
renheit, are some contributing
factors in the evolution of the
freight locomotive. Roller bear-
ings and light-weight alloys are
being used more and more. Large
tenders capable of holding as much
as 26 tons of coal and 22,000 gal-
lons of water eliminate many ser-
vice stops on long runs. Electric
traction on the road and Diesel-
electric traction in yard service
have found important roles in fast
and efficient freight handling.
Freight cars have likewise un-
dergone a remodeling process.

The average capacity is greater by
eight tons than in 1917. Brakes,
draft gears, trucks,

and under-

The C. M. St. P. and P. and other roads car-
ried many troops to maneuvers last summer

frames have taken their turns at
improvement. Savings in weight
as high as 6% tons per car have
been realized through special fea-
tures of design, welding, and the
use of high-tensile steel and alumi-
num alloys. Cars for special uses
aid shippers in transporting their
goods most efficiently.

Naturally, all the locomotives
and cars in service are not of the
latest design. Much slightly older
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More power than in 1917

equipment is kept in service for
use in handling peak traffic loads.
The railroads cannot distribute
their service evenly throughout
the year, but must meet demands
as they come. It would be poor
judgment to invest in new loco-
motives and cars which would
stand idle many months of the year.

UcH of the ten billion dollars

which have been invested in
railroad plant improvements since
1920 has gone into better tracks,
modern signals, and well-planned
terminal facilities. Heavier and
longer rails, improved processes of
cooling rails in the steel mills to
eliminate defects in the metal, and
welding of rail joints either before
or after the rails are laid have
lowered maintenance costs and in-
creased efficiency. Curves
and grades have been re-
duced. Stronger Dbridges
have been built. Passing
tracks—sidings—have been
lengthened.

Some of the greatest rail-
road developments since
the time of the last war
have taken place in signal-
ing operations. Automatic
block signal systems have
been extended and im-
proved to keep pace with
the faster tempo of modern
freight train operation.
Locomotive cab signals,
automatic train control, and
interlocking systems aid in
speeding operations and
eliminate, to a great extent, the
possibility of human error. Cen-
tralized traffic control is a signaling
development which reduces the
overall time of freight trains from
one to two minutes a mile over the
congested lines where installations
have been made.

Modern freight yard and ter-
minal layout and equipment is an
essential item in the railroads’
readiness to meet emergency traf-
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More efficient classification yards

—NATIONAL DEFENSE—

fic demands. Remotely controlled
power switches and car retarders
make it possible to break up and
sort a 100-car train over the grav-
ity hump of a modern classification
yard in less than 20 minutes. Yards
and equipment have been rede-
signed for speedier servicing of
locomotives and cars en route.

Efficient operation brings bene-
fits in two ways:

First, the time of freight in tran-
sit is shortened, with resulting
savings to shippers. Between 1920
and 1939 the average speed of
freight trains increased 64 percent.
Whole days have been cut from
freight schedules in recent years.
Overnight merchandise service
between points 400 and 500 miles
apart is not unusual.

Second, equipment is used more
intensively, with resulting savings
in investment costs. In 1929, with
60,000 fewer freight cars and 5600
fewer locomotives than in 1918,
the railroads handled 18 percent
more carloads of freight. In fact,
in nine different years after the
World War they handled more
traffic than in 1918, when the gov-
ernment had to take them over
because of the transportation con-
gestion then existing.

Outstanding achievements in
operation have come through the
coordinated movement of sched-
uled freight trains, more thorough
classification of cars at major ter-
minals to eliminate intermediate
reclassification stops, and the
elimination of unnecessary delays
to freight trains.

The combined effect of better
equipment and improved operat-
ing methods is reflected in the fact
that the net ton-miles per freight
train hour increased from 7303 in
1920 to 13,449 in 1939. In other
words, the efficiency of railroad
freight operation has just about

MARCH 1941 -

doubled in two decades.

By the time the govern-
ment had turned the railroads
back to their owners in 1920, gov-
ernment officials and railroad
managers had learned a bitter and
costly lesson—a lesson which has
not been forgotten. Ever since 1920
the railroads have been planning
ways in which successfully to meet
the peak traffic demands of peace-
time operation and the emergency
traffic demands of war-time opera-
tion. Events during the past year
and a half give every reason to
believe that this planning has been
thorough and that the railroad
plant is adequate.

To UNDERSTAND the preventive
measures which have now been
taken by the railroads, it is help-
ful to recount briefly the transpor-
tation mistakes of 1917 and 1918.
The railroad “breakdown’ did not
come as the result of the inability
of the railroads to carry the goods.
In 1916, the railroads of the United
States handled the heaviest traffic
in their history up to that time.
In 1917, the year the United States
entered the war, railroad freight
traffic increased only 9 percent.
But in that year, the use of govern-
ment priorities played havoc with
rail transportation. Hundreds of
thousands of cars of government
freight were rushed to the Atlantic
seaboard area, only to be held there
for weeks and sometimes months
because no provision had been
made for unloading on arrival. At
one time more than 200,000 freight
cars were out of transportation
service—they were being used as
warehouses, with accompanying
congestion of yards and terminals.
The railroads did the best they
could with the equipment avail-
able for transportation service.
But they had no control over the
issuance of priorities, and the con-
sequent misuse of freight cars. So
at the end of December, 1917, the
roads were taken over by the gov-
ernment. In 1918, freight traffic
was only 3 percent more than in
1917. In 1919, it dropped back to
the level of 1916.

Notwithstanding other difficul-
ties encountered under war-time
operation, the railroads probably
could have handled the load had
there been a systematic control of
car movements. There is such a
control in actual service today.
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The freight
train of today
stands as a
symbol of an
enormously im-
proved country-
wide rail trans-
portation service.

Photographs courtesy
Association of
American Railroads

Since 1922, shippers all over the
country have organized them-
selves into 13 regional Shippers’
Advisory Boards, coordinated in
a national association. Through
these boards, 25,000 shippers regu-
larly forecast their freight car re-
quirements in all sections, so that
the Car Service Division of the
Association of American Railroads
can plan to have enough cars
where they are needed when they
are needed. The Car Service Divi-
sion, with headquarters in Wash-
ington, has 13 district offices and
car service agents at all important
terminals whose duty is to keep
cars moving in accordance with
established rules.

The Car Service Division, for a
number of years, has had in opera-
tion an embargo and permit sys-
tem, under which embargoes are
rlaced against consignees who
cannot unload cars promptly on
arrival. These embargoes are held
in force until the consignees are
able to unload goods, when per-
mits for shipments are issued by
car service agents. Plans have been
established under the control of
the Army and Navy Munitions
Board to prevent the loading of
government freight until it is
known that it can be unloaded
promptly at destination. Where
necessary, the government, through
the Association of American Rail-
roads, can arrange for the issuance
of embargoes on government
freight. Thus, the necessary prep-
arations have been made to pre-
vent the transportation confusion
of 1917 and 1918.

In the last war, many freight

147



NATIONAL DEFENSE

cars sent to eastern seaports stood
under load because vessels were
not available for the trans-ship-
ment of goods. In the summer of
1939, the Port Traffic Section of the
Car Service Division was estab-
lished in New York. Through daily
reports and the use of embargoes,
this office is equipped to prevent
congestion at all Atlantic and Gulf
Coast ports. During the past year,
export freight through the port of

Improvements have been made
in train and track maintenance

New York has been as high as 85
percent of the peak traffic of the
last war, yet has been handled with
facilities to spare.

The Military Transportation
Section is still another branch of
the Car Service Division, estab-
lished to codrdinate railroad
operations throughout the country
for defense purposes. An illustra-
tion of how this section functions
was given last August, when in the
space of a few days the railroads
carried 150,000 troops and their
equipment to army maneuver
areas. Car service field agents and
railroad traffic officers informed
the Military Transport Section of
troop train movements by tele-
grams which were sometimes re-

THE “JEEP”

Versatile Tractor

For Army Use

ONE of the strangest and at the
same time one of the most versatile
military wvehicles yet tested is a
tractor made by Minneapolis-Mo-
line Power Implement Company.
This tractor pulled six-inch how-
itzers over almost impossible ter-
rain, through mud and water 40
inches deep, and crashed through
trees four and five inches in di-
ameter, reports Ethyl News. Fur-
thermore, it virtually climbed the
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ceived at the rate of one a minute.
This information was relayed to
the Quartermaster General’s Office
where movements of 300 trains,
day and night, were shown on a
large wall map. By keeping in such
accurate touch with train move-
ments, the troops could have been
quickly diverted had the necessity
arisen. In one three-day period,
nearly one-sixth as many troops
were moved as in the peak month
of the World War. This movement
was consummated without delay
or congestion, during the summer
period of heavy tourist traffic.

The railroads have left no stone
unturned in their efforts to assure
the United States of a smoothly
running transportation machine,
whatever emergency may come.
Even though statistics show that
all the additional traffic which is
likely to result from the national
defense program is but a small
fraction of the regular commercial
traffic, railroad men are taking no
chances. Class I railroads, in the
first nine months of 1940, placed in
service 52,685 new freight cars and
265 new locomotives, while orders
for 16,892 freight cars and 215
locomotives were outstanding on
the first of October.

No higher compliment could be
paid the railroad industry than
that expressed by Louis Johnson,
as Assistant Secretary of War, in
an address on April 26, 1940. He
said:

“We, in the War Department,
have full confidence in the innate
capacity, in the co-operative spirit,
in the ability, and the patriotism
of our railroads to cope success-
fully with the transportation rrob-
lems that any grave military emer-
gency would involve. Our faith is
well founded.”

trunks of trees 28 inches in cir-
cumference to heights of 70 inches,
at which point its weight was suf-
ficient to break the tree.

This tractor was designated
merely as a military high-speed

e wm -

The “Jeep” can climb trees
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VAR D VaiE e e s
Amphibious, it fords streams

prime mover, but the Army boys
were quick to christen it the “Jeep.”
It is powered with a standard 6-
cylinder engine, develops 75 horse-
power, and will tow heavy equip-
ment at 40 miles an hour on the
level. It operates on 70 octane
gasoline and is a four-wheel drive
vehicle with two front and four
rear tires, the front ones being 8.25

Rolls over rough terrain

by 20 and the rear 11.25 by 36—
all low-pressure pneumatic.

The “Jeep” is provided with both
air and electric brakes for con-
trolling the towed load. The draw-
bar at the rear is equipped with an
air lift which makes it possible to
back into a load and lift or lower
that load from the operator’s seat.

TWO NAVIES

Comparison of U. S.

and Japanese Navies

MANY years ago, Admiral Mahan,
whose books on naval subjects are
studied by the navies of the world,
said that if we should ever fight
Japan we would need four times
the naval tonnage of that nation in
order to be victorious. Many things
have happened to modify this situa-
tion—if, indeed, Admiral Mahan
did not exaggerate it in the first
place. It is still serious enough,
however, for any war with Japan
would have to be fought on Japan’s
home waters. Because of the dis-
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Navy Category Built Building Total
U.S. Battleships 15 17 32
Japan ” 10 8* 18*
U.S. Aircraft Carriers 6 12 18
Japan » ” 7 3 10
U.S. Cruisers 37 48 85
Japan » 44 6 50
U.S. Destroyers 155 170 325
Japan ” 135 11 146
U.S. Submarines 103 82 185
Japan ” 69 13 82
*Estimated.

tances our ships would have to
travel and because of our present
lack of sufficient bases in the Pa-
cific, the accompanying compari-
son of two navies is signficant.
Five 35,000-ton Japanese battle-
ships, each carrying nine guns of
at least 16-inch size, are scheduled
to go into commission in 1941. Two
more, of the Owari class, will be
commissioned in 1942. These two
are believed to be the first of the
super-ship type of 40,000 tons each.
The U. S. Navy, in 1941, will
commission the North Carolina and
the Washington. In 1942, four more
—the Alabama, Indiana, Massa-
chusetts, and South Dakota—will
go into service. All six of these are
of about 35,000 tons. The first of
our 45,000-tonners—the Iowa, New
Jersey, Missouri, and Wisconsin
—will not be ready until 1943.

SUB-MACHINE GUN

Lighter Weight, Lower

Cost, Mass Production

PRODUCTION is now under way at
Harrington & Richardson Arms Co.
on a new sub-machine gun, in-
vented by Eugene G. Reising, cap-
able of all the fire power and effec-
tiveness of the existing accepted
military type but weighing 50 per-
cent less and costing approximately
60 percent less.

Until recently, heavier sub-ma-
chine guns have been adequate to
command an area at short and
moderate ranges, but military au-
thorities now hold that more in-
tensive distribution of this lighter
type of weapon among the troops
is tactically desirable. The Reising

The U. S. S. Navajo, which will have two sister ships
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Assembling Reising gun

sub-machine gun, developed to
meet this need, incorporates such
additional advantages as use of a
patented, delayed-recoil mecha-
nism, minimizing recoil and per-
mitting fully automatic firing from
any position.

The Reising gun can fire approxi-
mately 500 shots per minute at an

Weighs little, fast in action

effective range up to 300 yards,
and weighs only 6% pounds.
Mass-production methods, pre-
viously considered impossible for
an arm of this kind, will produce
1000 a day by April 1, if present
expectations are realized.

NAVY TUGS
Three Largest, Diesel-

Electric, Ocean-Going

NOT long ago the United States
Navy commissioned its first sea-
going tug in 20 years. This tug, the
U. S. S. Navajo, is to be followed
by two sister ships, the Seminole
and the Cherokee. These three tugs
are the largest Diesel-electric tugs
in the world, being 205 feet over-
all. Main and auxiliary generators
as well as propulsion motors and
control were furnished by General
Electric. The tugs each have four
main Diesel engines totalling 3800
horsepower. A 600-kilowatt gen-
erator is direct-connected to each
of the Diesels.
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Wah—Late of Thehes, Egypt

When Used on a 4000-year-old Mummy the

X-rays Unexpectedly Reveal a Human Story

H. E. WINLOCK

Director Emeritus, Metropolitan
Museum of Art, New York

THE digging in Egypt was about
over, in March, 1920, when our
men unexpectedly struck the bur-
ied entrance of a little tomb. Rough
steps going down had been suc-
cessfully hidden with shale chips,
and the little tomb door was still
blocked with a stout brick wall,
but once that had been removed
we found ourselves in a narrow,
rock-cut room which no one had
seen for nearly 40 centuries. At
the back there was a coffin bearing
the name of a certain Wah, and in
it, under a pile of laundered bed
linen, lay a mummy with wrap-
pings still as fresh as the day it
had been buried.

The meal of beer and bread and
meat beside the coffin was so sim-
ple, and so were the few objects in
the coffin, that there seemed little

Reprinted from Bulletin of the Metropolitan Museum
of Art

likelihood of there being anything
of value inside Wah’s bandages.
Furthermore, we had found his
title written in ink on some of the
bed sheets and knew that he was
simply an ‘“estate manager,” and
since this was not the sort of per-
son who might be expected to be
buried with jewels, so far as our
experience went, it was decided
not to unwrap him but to show his
mummy in the Museum, just as it
was found.

For years the mummy of Wah
had been on exhibition in the
Metropolitan Museum of Art, New
York, when it was used in some
experiments with an X-ray appa-
ratus. The first photograph gave
us a sudden surprise. From Wah’s
neck, down over his chest, and
about his wrists crossed in front,
there was a whole series of objects
clear enough in the X-ray to be
easily identified. We could recog-
nize strings of beads around his
neck, a broad bead collar over his
breast, bracelets and anklets on his
arms and legs, and some extraordi-

narily large scarabs near his wrists.

The outermost piece of linen on
Wah’s mummy was a shawl,
wrapped Kkilt-like about him, with
its fringed edge around his waist
tucked in in front. It had often
been to the laundry; it is pink now
but had doubtless once been a
henna red; and down the front are
two very washed-out lines of hiero-
glyphs, written in black, which
read: “Linen of the temple pro-
tecting Nytankh-Sekhmet, the jus-
tified.”

FTER we had taken off the kilt
we unwound a dozen bandages
spiraling up and down the mummy,
each about as wide as one’s hand
and several nearly 12 meters long.
Then came sheets wrapped around,
or big pieces of linen folded as
pads and laid on to fill the mummy
out until it was practically a'cylin-
der. Later we came to a layer of
bandages streaked with the very
thin dregs of a pot of resin, prob-
ably smeared on with incantations
for Wah’s continued existence, for
its purpose must have been magic
—it could have had no preserva-
tive effect. A score more of sheets
and pads were then unwrapped,
and Wah, from having been a very
stout party, was becoming more
and more slender, and the face
which had been peeking out of
thick folds of linen now appeared
as part of a stucco mask extending
down to his waist.
The pinched little face was

Wah gradually emerges as enough wrappings to cover a building lot are removed from his small body
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gilded, and on it were painted a
thin moustache and, around the
jowls, scant whiskers. A highly
conventionalized wig, striped light
blue and dark green, covered the
head, and a crudely painted broad
collar with red, blue, and green
rows of beads was shown sus-
pended on the brown chest. It was
a barbarous-looking affair, but,
after all, Thebes was still a rather
countrified, Upper Egyptian town
when Wah died, and this mask was
clearly bought from one of the
more old-fashioned of the local

artisans.

When we had taken off the mask
and ten more sheets and pads, we
came to another layer of resin,
thick and black this time, poured
all over the front of the body ex-
cept the head and face. When we
had removed it, the bandages it
had penetrated, and another dozen
sheets and pads, we came to the
first of Wah’s jewelry.

There were four bead necklaces,
each with its cords tied behind

The jewelry from Wah’s mummy,
exhibited at the Metropolitan Museum

the nape of his neck. There was a
string of 11 big, hollow, silver
spheroid beads separated by little
cylinders, and another string of 28
smaller ones of gold. A third string
was of 48 blue faience ball beads,
and a fourth of 28 cylindrical and
oval beads of carnelian, amethyst,
moss agate, milky quartz, black
and white porphyry, and green
glazed steatite. The dents in the
hollow metal beads and the fraying
of the cords of the silver and of the
faience necklaces show that at
least three of these strings had
actually been worn by Wah or by
some of his family, just as we see
them today.

Half a dozen more bandages and
pads and then we came to more
jewelry. Another string of 45 deep
blue faience ball beads had simply
been bundled together and laid on
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One of the two silver scarabs.

the mummy’s chest, and over his
crossed arms there had been placed
four large scarabs. One was of
plain blue faience, about an inch
long, without any inscription or
other device. The other three are
among the surprises of our Egyp-
tian work.

Two are of massive silver and
the third of lapis lazuli. The larger
silver scarab is an inch and a
half long. Each was made up of
separate pieces, molded
and chased and then sol-
dered together—a head
and back plate, legs, and
a flat base, with a gold
tube for a cord fastened
lengthwise through the
middle. The lapis lazuli
scarab is nearly an inch
and a half long and per-
fectly plain, but on the
bases of the two silver
ones there are graceful,
meandering scrolls in-
terspersed with hiero-
glyphs which made easily
recognizable seal devices.
Both silver scarabs were
oxidized, and when we
began to clean the larger one
we found heiroglyphs skilfully
inlaid on its back in pale gold,
those on the one wing reading,
“The Prince Meket-Re,” and on
the other, ‘“The Estate Manager
Wah”—the names of the owner of
the scarab and the grandee for
whom he worked. The scratches
and dents on the polished surfaces
of this silver seal scarab and its
smaller mate, and the wear in their
gold string-holes, showed that they
had seen real use. But it was sur-
prising to find that just before they
had been put on the mummy the
faces of both the silver scarabs and
of the lapis lazuli one had been
purposely and methodically ham-
mered and pecked as though to
blind them. Then, after the blind-
ing, each scarab was strung on a
stout linen cord with one barrel-

as
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Its length is 38.5 millimeters

shaped and one cylindrical bead,
which obviously made them into
amulets to protect Wah against
some of the many perils of the life
to come.

NEXT we unwrapped half a dozen
largebandages and twiceasmany
pads and sheets, each one more
stained with resin than the last.
Clearly the linen we were now
taking off had been put over a
third resin layer while it was still
soft, and when we got down to it
we found stuck fast in it a broad
collar of greenish blue beads on
Wah'’s chest and matching brace-
lets on his wrists and ankles. All
were stiff with the resin which
saturated them, and tight bandag-
ing had crumpled up the collar,
but soaking in alcohol made them
all pliable once more, and their
stringing needed very little rein-
forcement before they were ready
for exhibition.

What we found so far had
seen actual use in Wah’s life-
time. Here we had objects made
expressly for the tomb and in the
style of centuries long gone by
even in Wah’s day, and perhaps
this explains why they had been
put on the body in a perfunctory
and careless way. The cords of the
broad collar had only been twisted
together behind the nape of the
neck, and not tied, and there had
been a good deal of confusion over
the bracelets. There were eight of
these last. Two were tied on each
ankle, and then, by some mistake
which no one noticed, a third was
put on the right ankle. Thus, when
the undertakers began putting
bracelets on the wrists, they had
only three left, and the last of
these they simply dropped on the
body in the soft resin and went on
with their bandaging.

We still had quantities of band-
ages and sheets to take off, but
there was only one more object
to remove. We had thought from
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the X-ray that an oval seal was on
a finger of the left hand, but what
we actually found there was an
oval seweret bead of red carnelian
such as was usually put on the
throat of a mummy. Why this one
was laid in Wah’s palm is still
another puzzle.

While we were unwrapping the
mummy we had it up on two car-
penter’s saw horses; the Egyptians
who wrapped it probably had it
up on blocks of wood while they
squatted beside it on a wide wood-
en platform. Alongside they had
great heaps of old linen bed sheets,
which they tore as they needed
into pieces about eight feet long
or into strips of bandage of what-
ever width they required at the
moment.

EAR by was the resin pot, and

sometimes the resin got splashed
on the heap of linen and sometimes
it was wiped from sticky fingers
on the pile of sheets, but the em-
blamers were very careful not to
get any on the bandages that were
going to show or any pitchy finger-
prints of the part of the mask that
was not going to be covered up.
When, however, they thought they
would not be found out they
showed indifference. One of them
had killed a mouse while they
were smearing on the last layer of
resin, and the dead mouse and the
linen resin swabs were dropped
on the mummy’s knees and hidden

found

The blue-green collar,
rather mussed up — perhaps
Wah wasn’t a popular overseer

under the next bandages. What we
had taken for another mouse was
much less distinct in the X-ray.
It turned out to be a little house
lizard, of a kind still common in
Egypt, which probably ran under
the mummy, got stuck in the
innermost layer of soft resin, and
was wrapped in the bandages. A
cricket had been entrapped in the
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same pitch layer beside the broad
bead collar, and it got wrapped
in, too.

In all we unwound 375 square
meters of linen from the mummy,
and, if we add the sheets we found
in the coffin and two pieces which
had covered it in the funeral pro-
cession, the total from the tomb
of Wah comes to about 9090 square
feet, or nearly a quarter acre. This
was old household linen, shawls
and bed coverings saved against
the day of need, or procured from
friends and relatives, or perhaps
even bought of strangers for the
occasion. Linen was costly and
was an important form of wealth.

In the corners of at least 60 of
these sheets there had been written
in ink a hieroglyphic sign or two
which told its quality, and often,
in the opposite corner, the owner’s
name. For some reason there
seems to have been an objection
to letting linen go to the tomb so
marked, and therefore most of the
little labels had been torn out.
This was done during the actual
wrapping of the mummy, but so
carelessly that three of the torn-
out corners got rolled on the
mummy with the bandages, and
one third of the marks were en-
tirely overlooked and not torn out
at all. Half a dozen gave the names
of various people for whom they
had originally been woven, and in
the mark on the longest sheet of
all we could just make out “Year
31,” now very faded from much
washing. That seems to fix the
date of its weaving some 30 years
before Wah died.

Eleven sheets bore the name of
Wah himself. One was marked
with his name only. Two were
marked with his name and the date
“Year 2,” unquestionably of King
Sankh-ka-Re, the last legitimate
ruler of the Eleventh Dynasty.
Then come three sheets of “Year
5 three of “Year 6,” and two

others without any year, all
marked “The Estate Manager
Wah.” It looks as though it had

been between the second and fifth
years of Sankh-ka-Re that Wah
got the job of manager of Meket-
Re’s estates, and as there are no
higher dates than the sixth year,
he probably died in the second half
of the king’s 12-year reign, or
about 2010 B.C.

It only remained to find out what
we could from the body of Wah
himself, and in this we had the
co-operation of Dr. Harry L. Sha-
piro of the American Museum of
Natural History. Wah turned out
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to be a youngish man about 30
years old, who had undergone
a primitive mummification. His
brain was probably left in place,
and the embalmers seem to have
left his viscera intact above the
diaphragm. Below that level they
appear to have removed them,
apparently through an incision in
his lower abdomen. The more or
less prolonged soaking had made
Wah’s flesh so soft that too tight
a bandaging made a very narrow
bundle of his body.

AMERICAN PREHISTORY

Summary of Major Factors in

Early Peopling of the Continent

THE New World apparently was
peopled by two major migration
waves out of Asia. There have been
human beings in North America
for approximately 15,000 years.

These are among the conclusions
stated by Smithsonian Institution
ethnologists in a recent major
stock-taking of North American
prehistory.

It is now fairly conclusive, re-
ports Dr. T. D. Stewart, one of the
ethnologists, that two different ba-
sic stocks were represented in the
aboriginal population. One was
characterized by long, high heads,
and broad noses. This type of skull
predominates in those sites which,
it can be demonstrated, were set-
tled first. Later sites yield skulls of
a broad-headed people.

A few years ago it was generally
believed that man was a relatively
recent arrival in North America.
Finds of human artifacts in geo-
logic strata which can tentatively
be dated and in association with the
bones of extinct animals have
forced a revision of this doctrine.

The remains are so few and scat-
tered that the historical picture re-
mains very confused. A broad out-
line is that, late in the Pleistocene
geologic period, there was an ice-
free corridor from the Arctic
through Canada east of the Rockies
by which bands of hunters were
able to penetrate far to the south-
ward. Those probably were the so-
called Folsom and Yuma men whose
spear points are widely found.

Later, it now appears, this cor-
ridor was closed by some fluctua-
tion in the ice sheet and — perhaps
after a long interval — other
groups began coming southward
west of the Rockies.
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Magnetism Comes of Age

Today Science Knows that the Ultimate Key

to Magnetism

JEAN HARRINGTON

MEN have known about mag-
netism since before the dawn

of history, but magnetism as a
science has been in its adolescence
until lately. The past few years,
however, have seen such strides
that, today, though we still don’t
know all the answers, we think we
know enough to say that at last this
science i1s coming of age.

There are various kinds
and degrees of magnetism
common to all substances,
but the kind that people
generally mean when they
say “magnetism” is ferro-
magnetism. It means, liter- /
ally, “magnetism similar to /
iron’s.” It means, in prac- ¢
tice, the power of certain
materials to exert strong
external forces, to build up
intense magnetic fields, to
magnetize other susceptible
bodies, or to move them. \
Only a few materials have
this peculiar power, but \
their significance in your \
life and mine couldn’t be
exaggerated. Our telephone
receivers, our radio loud
speakers and, more funda-

is the Spinning Electron

fourth element, one of the rare
earths, gadolinium, has recently
been added to the list, but it prob-
ably will prove to be of little com-
mercial importance. Most ferro-
magnetic materials contain one or
more of the Big Three elements,
but a marriage of non-magnetic
elements sometimes gives birth to a
ferromagnetic alloy, proving that
the Big Three aren’t essential.
What, then, does iron possess
that copper, for example, or lead,
does not? Why ferromagnetism?

- -

\
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fore, q.e.d., every moving, spin-
ning electron in an atom creates its
own magnetic fields—one for its
orbital motion, one for its spin. We
can leave the orbital effect out of
the present discussion, because ex-
periment shows that it has little or
nothing to do with ferromagnetism.
The effect of the spin alone is
enough to make each electron be-
have in many respects as if it were
a tiny bar magnet with a north and
south pole.

The spinning electron is the ulti-
mate magnetic particle, the key to
magnetism. Yet these elementary
electron magnets are far too
feeble to have any influence out-
side their own small sphere. More-
over, the atoms of all elements,
ferromagnetic or not, contain these
seeds of magnetism. How, then,
does it happen that the tiny seeds
grow to such lusty proportions in
a few cases, yet are choked out in
the large majority of elements?

Well, the study of ferro-
magnetism, as we shall see,
is a study of co-operation—
co-operation between elec-
trons within atoms, between
atoms in a group, and final-
\ ly, between all the groups
\ in a mass of material.
\ The first step is to find
\  what magnetic effect the
spinning electrons have on
the atom as a whole. Often
;  the spins add up to nothing
) at all. This is possible be-
/ cause the electron spinning
/ clockwise cancels out the
/ magnetic effect of a nearby
electron whirling counter-
clockwise. Take, for ex-
ample, the helium atom
with its two electrons spin-
ning in opposite (plus and

mental’ all our . electrlcal Illustrations courtesy Bell Telephone Laboratories minus) direptions. Their
systems that light our  Electron shells in aniron atom. Arrow indicates two magnetic fields Dblot
lamps, run our motors, or incomplete sub-shell that causes ferromagnetism each other out; the net

manufacture the goods we
buy, are based on the use of ferro-
magnetic substances.

It is tremendously important for
man to know a lot about these ma-
terials—how they get that way,
how they vary with heat and cold,
how they behave under strains and
tension, how their qualities change
when other materials are mixed
with them. Knowing all these
things, man can make more efficient
machines—create, perhaps, more
wonders.

Of the known ferromagnetic ma-
terials, iron, cobalt and nickel are
the Big Three, and their character-
istics are carried over into many of
their compounds and alloys. A
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It all goes back to the atom, so
let’s take a look at the atom, and
particularly at the electrons that
are its outer part.

If you were of a size to ride on
an electron, you might feel quite
at home, so alike is the geography
of an atom to our own solar system.
Electron “planets” whirl in orbits
around a nucleus “Sun”, and also
spin on their own axes, just as the
Earth turns about its own.

Whenever electricity is in mo-
tion (and it always is—nothing
ever rests in this universe of ours),
it creates a magnetic field about
itself. Electrons are infinitesimal
bits of negative electricity. There-
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magnetic effect is zero, so
helium is magnetically neutral.
But in ferromagnetic materials
we could hardly expect to find
magnetically neutral atoms. On
the contrary, instead of neatly
counterbalanced plus and minus
spins, we anticipate a marked ex-
cess of one kind over the other.
And that is just the case.

HE iron atom has 26 electrons in

its outer structure, all following
separate orbits around the nucleus.
These orbits fall into certain
groups, or shells and sub-shells, as
shown in the first figure. The num-
ber of electrons with each direction
of spin is marked on the drawing
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for each of the several groups.

On comparing the numbers it is
apparent that one of the sub-
groups—the outer part of the third
shell—is all out of kilter: six elec-
trons, and five of them with plus
spins. All the other groups are
balanced, the spins cancelling out.
But here, in effect, are four rebel
electrons to give the iron atom a
strong permanent magnetic effect.
In cobalt, there are three extra
“plus” electrons, in nickel, two.

In the case of alloys, where one
metal is dissolved in another, elec-
trons from one element drop into
outer shells of the second element;
and, if the new arrangement leaves
unbalanced spins in the majority of
atoms, the alloy has at least a pos-
sibility of being ferromagnetic.
For, as long as it has excess plus or
minus spins, the atom as a whole
behaves like a small magnet, and
this is the first requisite of ferro-
magnetism.

Unfortunately, lots of other
atoms besides the ferromagnetic
ones have permanent magnetic

Typical powder pattern, X 1000

effects—hydrogen, for example,
with its lone electron. Yet hydro-
gen not only isn’t ferromagnetic; it
is magnetically neutral in the
molecular state. This is because
the pair of atoms in an H, molecule
have opposite spins. So there must
be some additional requisite for
ferromagnetism besides atoms that
act like magnets.

Now a single little atom is no
good to anybody as a magnet, but
when trillions of atoms all get lined
up in the same direction, pulling
with instead of against each other,
they can lift many times their own
weight, or produce the powerful
magnetic fields that make our dy-
namos and motors run. The ques-
tion is, how to get them lined up.

An important thing to remember
about magnets is that they have a
tendency to rotate when they are
placed in the field of some other
magnet. When they are free to
pivot, they rotate just enough to
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line themselves up in the direction
of the outside field. The compass
works on this principle. This ten-
dency toward rotation is termed
“magnetic moment,” and atoms
with unbalanced electron spins are
said to have permanent magnetic
moments.

The earth, itself a gigantic
though rather weak magnet, pro-
vides a universal outside field, and
one might suppose that all mag-
netic atoms would rotate in it and
line themselves up north and south,
like tiny compasses. Fortunately,
perhaps, this doesn’t happen, or
coins might fly out of our pockets
and we’d run into difficulties with
the steel springs of our watches and
clocks. It takes a greater force
than the earth’s field to marshal
atoms in magnetic array; in fact, it
takes a stronger field than any man
has been able to produce. This is
because atoms are such jitterbugs.
Even at ordinary temperatures and
in solid materials they are vibrat-
ing and rotating like mad. Strong
external fields alone are not enough
to calm them down and straighten
them out.

But in the ferromagnetic clan,
and in it alone, there exists another
force—an internal force that makes
groups of neighboring atoms lie
parallel to each other. This force
is an abstruse thing, called an “ex-
change interaction.” It is quite dis-
tinct from ordinary electrical or
magnetic forces, and depends on
such things as the radii of electron
shells and the distance apart of
atom centers. The exchangeinter-
action is universal, but it can be
either positive or negative. When
it is negative, as for hydrogen, it
tends to bring atoms of opposite
spin together, resulting in non-
magnetic materials. For the ferro-
magnetics it is positive, lining up
atoms of parallel spin into sub-
microscopic groups or ‘“domains”
of intense magnetization.

E can’t see the domains but we
know they are there. Every-
one is familiar with the feathery
patterns that iron filings make
when they are spread on a piece of
paper and held over a bar magnet.
The tiny domain magnets produce
the same kind of patterns when
powdered iron is spread on the
surface of an unmagnetized ferro-
magnetic crystal . .. only you have
to use the microscope to see them.
A typical powder pattern is shown
in the photograph.
The domains, small as they are,
contain billions of atoms which
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pool their individual magnetic mo-
ments. The result is a domain
magnet, billions of times stronger
than the atom magnets . . . strong
enough to respond to outside fields.
This is the essential difference be-
tween ferromagnetic substances
and the rest of the world.

In an unmagnetized iron crystal,
the domains lie all helter-skelter,
pointing toward any one of the six
crystal sides, as in the top part of
the illustration below, where the

=

- \/\
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Domains in a single iron crystal

diagonal lines indicate the crystal
axes; the circles, crosses, and ar-
rows the domains. The arrows
also indicate magnetic fields. It is
a tug of war, with neither side
gaining an inch on the other. But
when the crystal is put in a strong
enough magnetic field, the atoms
within the domains begin to rotate.
First they swing around until they
are all parallel, as in the middle
part of the figure. Then they grad-
ually rotate till they all lie along
the direction of the outside field, as
in the bottom part. This final step
brings the magnet to full strength
or saturation. Sometimes the
earth’s field is strong enough to
aline the domains, and that is why
we have naturally occurring mag-
nets.

The crystal can be demagnetized
by reversing the direction of the
outside field, or by heating the ma-
terial so hot that nothing, not even
the strong internal exchange
forces, can make the atoms and the
domains stay in line. The tem-
perature where this happens is
called the Curie point, after Pierre
Curie, who did outstanding re-
search in magnetism before he and
his famous wife discovered radium.

This has been only a sketchy ac-
count of thewhy of magnetism. We
have seen how two fundamental
conditions must be satisfied—first,
that the atoms have a permanent
magnetic moment, and second, that
an internal force exists to hold the
spins of groups of atoms parallel.
There are many other factors, how-
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ever, which influence magnetic
properties—problems of chemical
composition, methods of preparing
materials, and so on—too complex
to go into.

Our civilization requires many
great tasks of ferromagnetism, and
that is why our engineers and
metallurgists, our physicists and
chemists need a sound knowledge
of the principles that govern it.

SOUND
By a New Method The Speed of

Sound Has Been Redetermined

A NEW method for measuring the
velocity of sound over short dis-
tances has been devised in which
60 pulses per second cause a sinus-
oidal curve to appear upon an
oscilloscopic screen. As the receiv-
ing microphone is moved away
from the sound oscillator, or pro-
ducer, the crest of the sine wave
moves across the oscilloscope. The
actual velocity of the sound is
easily calculated after the distance
moved by the microphone has been
measured.

The method has been described
by R. C. Colwell, A. W. Friend,
and L. H. Gibson of West Virginia
University. The average of 1200
measurements made by this new
method gives a velocity of sound
of 331.364 meters per second at
zero degrees, centigrade, or 32
degrees, Fahrenheit, and the re-
searchers state that this is accurate
within 0.043 meters per second.

NATURE LEADS
Best Light Detector Is

Not Man’s Invention

A CHANGE in only eight or nine
molecules of the ‘“sight chemical,”
visual purple, in the retina of the
human eye is sufficient to produce
the sensation of sight, Prof. Selig
Hecht, of Columbia University,
recently told the American Asso-
ciation for the Advancement of
Science. Associated with Professor
Hecht in his experiments were
Simon Shlaer, also of Columbia,
and Dr. Maurice H. Pirenne of
the Belgian-American Educational
Foundation.

In the research, an observer
would stay in a dark room for half
an hour, until his eyes had become
dark-adapted and reached a maxi-
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mum of sensitivity to light. Then
a flash of light, exactly a hun-
dredth of a second in duration and
of carefully measured radiant-
energy content, was shot at his
eyes. The amount of light actually
reaching - the retina, when the
minimum sight-causing illumina-
tion was reached, was calculated
at eight or nine quanta, each quan-
tum being able to cause the neces-
sary chemical change in one mole-
cule of visual purple in the retina.
Professor Hecht commented:
“Judging by the structure of the
retina, the structure of light, and
the chemistry of visual purple, it
is hard to conceive of a biological
system which could be more sensi-
tive than this. Certainly there are
no physical systems which even
approach it.”—Science Service.

PROGRESS

Electron Microscope Is Now

Ready for Industrial Use

THE electron microscope which
substitutes for light a stream of
electrons speeding through mag-
netic coils that bend their paths
as a lens bends light, has already
emerged from a stage described in
Scientific American last July, in
which it was essentially an instru-
ment for the physicist and elec-
trical expert alone, and has been
simplified so that now it is only

Electron micrograph of human

tubercle bacilli showing de-
tail that had never been seen
with visible-light microscopes

half as bulky (and incidentally
half as expensive) and is adapted
to use in general chemical and
medical laboratories. No longer
need it be operated by a physicist;
any competent laboratory worker
can use it.

The new form was developed by
James Hillier, physicist at the RCA
Research Laboratories, under the
direction of Dr. V. K. ZworyKkin,
and is expected to find practical
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uses in virtually every field of in-
dustrial research. (See also page
133, this issue.)

With microscopes using light,
magnifications of about 1500 were
practicable, and at one time it was
customary to prove that no human
being would ever see the detail of
any object magnified much more.
The proof consisted of the simple
fact that the very wave length of
visible light did not afford more
magnification, and that was that.
The electron microscope magnifies
up to 25,000 times, additional
magnification being possible by
photographic enlargement.

Bacteriologists, physicists and in-
dustrial laboratory research work-
ers have journeyed to the Camden
RCA research laboratories to study
their specimens under the new
instrument. So much more than
has ever been revealed before has

b

A

Streptococcus beta haemolyti-
cus under electron microscope.
This reproduction, and one at
left, were reduced from origi-
nal photographs that showed
magnifications of about 45,000

been made visible, that the scien-
tists have been plunged into inten-
sive research in new and wider
fields.

“Objects which have been
studied under optical microscopes
for years take on new form when
magnified 100,000 times,” Mr. Hil-
lier says. “Portions of the organ-
isms or particles never before
noticed have to be identified, as
must other objects being seen for
the first time. It is as though a
man blind from birth should sud-
denly regain his sight, only to
realize that there were many new
aspects to objects with which he
had been familiar, but had never
seen.”

The extreme simplicity of the
new instrument makes it ready for
operation when plugged into an
ordinary light socket. An adapta-
tion of a radio transmitter circuit
provides the high voltages re-
quired.
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A New Tool for Science

A Noteworthy New Atlas Shows Astronomers

What the Solar Spectrum is Really Like

HENRY NORRIS RUSSELL, Ph.D.

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

servatory at Princeton University.
the Carnegie Institution of Washington

Wilson Observatory of

As THE writer of these lines ran
through his morning mail a
few weeks ago, an exciting post-
card appeared. On its face, it was
merely a routine announcement
that packages ‘“containing charts”
and presumably subject to duty
were at the Custom House in New
York—and also that they had been

sent from the Netherlands by
Minnaert.
Here was real news. Every

worker on the solar spectrum has
known that an atlas of the solar
spectrum was in preparation at the
Utrecht Observatory by Professor
Minnaert—the leading authority
on the precise measurement of
line-intensities—and that the work
had been practically completed
before the invasion of Holland.
But few had dared to hope that the
results could be transmitted across
the barrier raised by the War and
reach us in perfect condition.

Profound satisfaction in realiz-
ing that scientific communications
are not completely cut off was fol-
lowed by enthusiasm when the
packages.arrived and were opened,
and the new Atlas, with its wealth
of information, was inspected.
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Photographic maps of the solar
spectrum have been in the library
of every observatory since the
classic work of Rowland more than
40 years ago, and anyone who de-
sires one for himself may get it for
a few dollars by applying to the
Mount Wilson Observatory for the
photographs of the sun-spot spec-
trum, which they have on sale.

SMALL portion of one of these

photographs (in the orange
region) is shown in Figure 1—the
spectrum of the spot running
lengthwise down the middle, with
that of the undisturbed disk of the
Sun above and below. The differ-
ences between the two would fur-
nish material for two or three
articles as long as this. We can
only notice here that some lines
are greatly strengthened in the
spots, others much weakened, and
a few of the strongest “winged” on
each side, while the zig-zag ap-
pearance (brought out by polariz-
ing apparatus in front of the
spectrograph) reveals the presence
of a magnetic field in the spot.

The undisturbed spectrum of the
disk appears in comparison to be

-614624-T1
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\Gl47.84Fe
_614926Fe"
614975 Ti.
~6150.16 V
-(151.63 Fe
-6l54-.24Na
v —(155.15 7
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a simple affair. The stronger lines
are wider and blacker than the
rest, some of the fainter ones look
a little fuzzy; and there are close
doubles—as at 6147 and 6163. But
the general impression is of sharp-
edged lines ruled across a uni-
formly bright background.

Such photographs are admirably
adapted for recording the exact
positions of the spectral lines—
their wavelengths—but they pro-
vide only a crude indication of
their intensities. A rough-and-
ready scale can easily enough be
obtained by assigning numbers 1,
2, 3, and so on, to lines of increas-
ing strength—as Rowland did. By
comparing different plates, the
effects of different exposure-times
may be allowed for, and a scale of
“intensities” reached which is
fairly uniform over a range of the
spectrum, and describes the ap-
pearance of the line on a properly
exposed plate. But when different
kinds of plates have to be used for
different colors, there is likely to
be a break in this scale; and, in any
case, it affords us no way of know-
ing how much stronger a line
of intensity 5, for example, is than
one of intensity 1.

An accurate study of the inten-
sities of the lines must begin afresh.
The very plates should be differ-
ent. For wavelength measurement,
contrasty plates are used, and de-
veloped so as to emphasize the dark
centers of the lines and reduce as
much as possible the impression
produced by the gradually shaded
wings on each side. For the present
purpose, plates of low contrast
must be employed, and developed
so as to bring out the wings. The
plates are measured with a micro-
photometer. The image of an
illuminated slit is focused on the
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Figure 1: A typical section from the photographic spectrum map from Mount Wilson Observatory
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Figure 2: A small part of

plate, forming a very narrow
bright line, parallel to the direc-
tion of the spectral lines. Since the
negative is not wholly opaque,
even in its densest parts, some at
least of this beam passes through,
to be caught by a delicate thermo-
couple, which sends a current to a
recording galvanometer. The plate,
mounted in its carriage, is slowly
moved across the beam by a mi-
crometer screw. Every time a solar
line—which is dark in the spec-
trum, but bright on the negative—
passes across the narrow beam, an
increased amount of light goes
through to be recorded. The record
of the changing galvanometer de-
flections is automatically made on
a strip of bromide paper, con-
nected with the micrometer screw
by gearing, so that it moves (in
this instrument) just seven times
as fast as the plate. The developed
roll of paper will then exhibit a
curve, rising highest where the
film is most opaque, and with a dip
upon it corresponding to the pas-
sage of each spectral line across
the recording beam. The blacker
the line in the spectrum of the Sun,
the more nearly transparent will
be the bright line on the negative,
and the deeper the dip in the curve
—while it will also evidently re-
produce faithfully differences in
the widths of the lines.

The new Atlas gives a curve of
this sort. A small part of it, rep-
resenting the same spectral region
as Figure 1, is shown in Figure 2.

With the aid of very ingenious
devices, the original photographic
record was transformed in such a
way that the continuous back-
ground of the spectrum, free from
lines, is represented by a horizon-
tal line, and that the depth of the
curve below this at any point is
proportional to the amount of light
removed from the spectrum at this
point. The published curve is
therefore a graph showing, in ex-
treme detail, the absorption in
every part of each spectral line.

The new Atlas is a work of im-
pressive size. The principal part,
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based on spectrograms taken at
Mount Wilson by Dr. Mulders, ex-
tends from 23612 in the ultra-
violet to 28771 in the infra-red.
The scale is two centimeters per
angstrom, so that the set of charts,
if laid end to end, would be more
than 100 meters long. A supple-
ment, from spectrograms made at
Utrecht, shows the ultra-violet
from 23332 to 13637.

The work of taking and stand-
ardizing the plates must have been
heavy, that of preparing the trac-
ings no less so, and the transforma-
tion of the results to an accurate
intensity scale the most trouble-
some task of all. The charts them-
selves are a masterpiece of scien-
tific printing—the profile-curve,
in black, being superposed upon a
background, ruled in centimeter
and millimeter squares in blue, so
that the exact coordinates of any
point may easily be read off. One
especially pretty thing is visible
only with a magnifying glass. The
individual millimeter rulings are
composed of fine dots, accurately
spaced five to the millimeter, so
that the place where the curve
crosses any one of them can be
read by inspection to a tenth of a
millimeter or even to a twentieth.

LL in all, the Atlas is a monu-

mental work reflecting high
distinction both upon the scien-
tific workers who prepared it and
the technicians who realized it in
practice.

It is deeply satisfactory to know
that this splendid piece of work
has escaped the perils of war. Only
a few copies are yet in this coun-
try, but it is expected that more
will come soon.

The cost of publication must
have been very heavy. It was de-
frayed mainly by the co-operation
of a long list of institutions, mainly
in Holland, so that it is being sent
free to the principal observatories.
It forms a noteworthy addition to
the working capital of astrophysics
—something that will retain its
full usefulness for many years.
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the 300-foot curve of the new charts, corresponding with Figure 1

Let us now see how this Atlas
differs from the older photographic
ones. Comparing Figure 1 and
Figure 2, we see that the ordinary
photographs, taken for wave-
length measurement, actually ob-
scure certain important facts. Look,
for example, at the three lines be-
tween 6163 and 6164. On the direct
photograph these appear fully dis-
tinct, with even the two closest
separated by an interval about as
bright as the continuous spectrum
on each side. The curve shows that
these two lines, in reality, almost
run together. (A still more strik-
ing example may be found at
6147.8, but the half-tone process
does not resolve these lines, which
are clearly separated on the origi-
nal photograph.) We have to deal
here with a noteworthy optical
illusion. Our eyes are remarkably
sensitive to contrast, and a small
abrupt change in brightness im-
presses them far more than a
smooth gradual change of greater
amount. In the red end of the spec-
trum, the lines are fairly far apart,
and this effect finds little place. In
the violet, where the lines are
much more numerous, we get the
situation illustrated in Figure 3
(also traced from the new Atlas).
The lines crowd upon one another
so that it is only here and there
that the unobstructed background
gets clear through. In some cases,
as in the violet side of the line at
4068.0, smaller lines reveal them-
selves, not by minima in the curve,
but by ‘“hesitations” in the steep
descent. Yet, on the direct photo-
graphs, these two little wiggles in
the curve appear as definite, clear-
ly separated, dark lines, very simi-
lar to the two next to these toward
the violet, which correspond to
conspicuous minima in the curve.

From the direct photographs,
too, one would hardly suspect that
even the strong lines are so far
from being black. In the orange,
the strongest lines (such as 6136.6,
6141.7, 6162.2) show a residual
intensity at their centers of fully
30 percent of that outside the line.
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— 4060
— 4065

— 4070

—4074

Figure 3: Traced
from the new
atlas. A section
taken from the
violet part of
the spectrum
where the lines
are crowded

>

In the violet, the heavy lines at
4063.6 and 4071.8 are much deeper,
with residual intensities of 7 and
9 percent; but these lines are very
much stronger, as shown by their
great width. Their wings extend
far on each side and ten or a dozen
neighboring lines are included
within their extent.

The fainter lines, in both spec-
tral regions, are represented only
by very shallow dips in the curve.
This arises partly from instrumen-
tal reasons. Powerful as is the
great 75-foot spectrograph at
Mount Wilson, it could not give a
perfectly sharp image of an abso-
lutely sharp spectral line (suppos-
ing that such a thing existed). The
light waves themselves, going
through lenses of finite aperture,
form diffraction images of definite
width. Most of the width of the
observed images arises from this
unescapable cause; imperfections
in the instrument add but a little.

The width of this “instrumental
profile” was measured by photo-
graphing a bright-line spectrum
containing many sharp lines such
as is given by a suitable neon tube
(the exposures sometimes running
up to as much as five days!), and
it was found that an image (in the
red) which ought to be perfectly
sharp would actually be 0.15 ang-
strom wide between the parts
where the brightness fell to 10
percent of the maximum. Compar-
ing this with the scale of ang-
stroms marked at the top of Figure
2, we see that the strongest lines
are considerably wider than this;
so that the instrumental shifting of
light from one point of the image
to another does not disturb the
profile to any important extent.

The faint lines are usually
(though not always) narrower,
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and instrumental effects must have
a large influence in making the
observed curve shallower by filling
up the middle with light that by
rights ought to go on one side or
the other. Though this process
makes the observed profile shal-
lower, it also makes it wider. The
instrumental imperfections cannot
create light, or destroy it—they can
only shift it from one point in the
spectrum to a near-by one. While
stronger light from the sides is
diverted into the middle of the line,
the weaker light of the line-center
is diverted to the sides.

HE net result is that, though the

shape of the line-profile may be
much changed, its area—repre-
senting the whole amount of light
cut out of the spectrum—is not
altered. This area is usually ex-
pressed as the ‘“equivalent width”
of a perfectly black, sharp-edged
line, which cuts out the small
amount of energy. For the faintest
lines which appear as shallow dips
in the curve, the equivalent width
is about 0.002 A; for the strongest
lines in Figure 2, about 0.2, and for
those in Figure 3 rather more than
1 A. For the great H and K lines
it is fully 10 A.

With this Atlas, and a plani-
meter, the intensities of many hun-
dreds of solar lines could be meas-
ured far more accurately than they
are at present known. One might
say thousands of lines, were it not
that the lines in the violet, and still
more in the ultra-violet, interfere
so much that it is practically im-
possible to draw separate profiles
for the constituents of an over-
lapping group.

Much work on equivalent widths
has already been done—some of
the best of it by Minnaert himself
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—and in the preface to the new
Atlas, he modestly says that it is
“provisional’—meaning that the
equivalent widths obtained from it
will not be as precise as could be
obtained by a careful study of
selected individual lines. They are
very good, just the same.

To derive from the equivalent
widths the numbers of atoms
which are at work producing the
lines is a major problem, not yet
completely solved. The range in
equivalent width among solar lines
is more than a thousand to one.
In the numbers of atoms at work
on them the range is much more
like a million to one. For the very
faint lines, which appear as tiny
dips in the curve, the equivalent
width is proportional to the ef-
fective number of atoms involved.
For the strong winged lines, this
equivalent width wvaries as the
square root of the number of atoms.
For lines of moderate intensity,
like the majority of those shown on
the graphs, the change of width
with number of atoms is much
slower. Accurate calculation of
the “curve of growth” which ex-
hibits these relations demands a
detailed study of the effects pro-
duced in successive layers of the
Sun’s atmosphere, differing in
temperature and pressure, and of
the possible “interlocking” of lines
produced by transitions of atoms of
a given element from some particu-
lar state, or set of states, to others.
There are many fascinating and
difficult problems here for theoret-
ical workers. They will rejoice in
the new Atlas, even more than the
rest of us, for there they will find
the material they need to test,
and to improve, their theories.—
Princeton University Observatory,
January 3, 1941.
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IRON AND STEEL—Of the 1,760,000,000 tons of iron and
steel which have gone into consumption in the United
States since 1854, close to one-third has been repurchased
over the years by steel mills and foundries as scrap to be
reprocessed into new iron and steel. Of the remaining
total, some 1,210,000,000 tons is believed to be still in
service in the form of buildings, bridges, automobiles,
pipes, bathtubs, and a host of other articles.—Steel Facts,
December, 1940.

FISH PLANTING—Into the streams and lakes of 34
states and Alaska, the fish planting program of the Forest
Service during 1939 placed 288,000,000 fish.—Notes, United
States Department of Agriculture.

RAYON—The acetate rayon industry is not quite 20
years old. The last 10 years have witnessed an amazing
expansion, first in the field of continuous-filament yarns
and more recently in the field of staple fibers. The con-
sumption has increased at a faster yearly rate than that of
other types of rayon until today acetate rayon accounts
for 30 percent of the total domestic rayon consumption.—
Industrial and Engineering Chemistry, December, 1940.

TANK PRODUCTION—One hundred eighty six pounds
of blue-prints are necessary to detail all the intricate
parts of a 20-ton military tank before production can get
started.—Automobile Facts, November, 1940.

SUPERIOR ASTRONOMY—A 20-inch telescope will now
do some types of work superior to that done by the 100-
inch telescope of Mt. Wilson Observatory when it was
first installed 20 years ago. The improved results are due
wholly to the advances made in photographic materials
with which the skies are photographed through this tele-
scope.—James G. Baker, Harvard Observatory.

RAIL MILES—There is more railway mileage in the
United States than in South America, Asia, Africa, and
Australia combined.—Notes, Association of American
Railroads.

WILDCATS—About 2500 wildcat oil wells were drilled
in 1939. Fewer than one in thirty of these found new
oil fields, showing the enormous difficulty and expense
in trying to locate petroleum. When the advice of geolo-
gists is used in this exploration, about ten times as many
of the exploratory projects find 0il.—Oil and Gas Journal.
November 2, 1940.

HORSES AND BUGGIES—In 1939 fewer than 1000 horse-
drawn carriages were built, while 4,362,000 automobiles
were made. Dr. Vergil D. Reed, assistant director of the
Bureau of the Census, compares these figures with those
of 1914 when the country’s production of carriages, sulkies,
and buggies totalled 550,401 and automobile production
totalled 543,881.—Science Service, November 29, 1940.
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CELLULOSE SHEET—Back in 1924 Cellophane cost so
much that one small user in Philadelphia locked up his
stock in a vault for safe keeping over night. Increased
production, increased efficiency in manufacture, and wid-
ening markets have lowered the price of the plain trans-
parent film from $2.65 a pound to 33 cents.—The Du Pont
Magazine, November, 1940.

RESEARCH PAYS—It is being urged by the National
Association of Manufacturers that American industrial
organizations as a whole should spend at least 2 percent
of their gross incomes for research. Thus would be created
a billion-dollar fund to provide new jobs, new industries,
new goods. The total expenditure for all basic production
research in the United States in 1940 was considerably
less than one quarter of this sum—probably in the
neighborhood of $225,000,000.—News Edition, American
Chemical Society, January 10, 1941.

RATIO OF 15,000 to 1—Prior to settlement by the white
man there were 75,000,000 “buffaloes” (bison) in the
United States area. Today there are about 5000. No longer,
however, is there any danger that the bison will become
extinct.—American Forests, January 1941, page 12.

LOCUSTS—Once the female locust has laid her eggs, her
life mission is done. She flies away and soon dies. In
a square yard as many as 50 to 75 separate deposits of
eggs are often found, which means that from 5000 to
7500 locusts will emerge from a space 36 inches square.
The only effective way of destroying the eggs is by
ploughing the ground, for once exposed to the air, the eggs
never hatch.—American Wildlife Institute.

RESEARCH REDUCES COSTS—Magnesium, which is
vital to our national-defense needs because of its use in
the manufacture of airplanes, now costs 30 cents a pound
as a result of research. In 1915, magnesium cost five dol-
lars a pound.—Kodak Magazine, December, 1940.

STORAGE BATTERY—Few of the products of Thomas
A. Edison’s genius represent the results of harder work
or more prolonged research than does the nickel-iron-
alkaline battery which bears his name. Today, this stor-
age battery has a wide variety of uses in industry, includ-
ing the supply of power to trucks and mine locomotives,
and current to airway beacons in remote locations. It is
also used for the operation of doors, brakes, signals, trac-
tion motors, and emergency lights in subways.—Inco
Magazine, Volume 17, No. 3.

RHEOLOGY—The word °‘rheology’ was coined in the
United States in 1929 to denote the science of the deforma-
tion and flow of matter ... We study these “phenomena”
every time we spread butter over bread with a knife . . .
paint a garden shed . .. If it be of any advantage to man
to improve bread, butter, cheese, jam, chocolate, inks,
paints, varnishes, textiles, building materials, and a host
of other everyday commodities . . . then the study of
rheology needs no further justification.—Nature, London,
November 2, 1940.

WILDLIFE CONSERVES FOOD—In the face of nature’s
prodigality, the creatures of the wild might well be for-
given if they satisfied their pangs of hunger, regardless of
wastage. As a whole, however, it has been determined
through extensive study that nearly all creatures—
whether winged, walking, or creeping—show an instinc-
tive appreciation of nature’s bounty. They draw upon it
to no greater extent than is necessary for their well-being.
—The Illustrated London News, December, 1940.
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Conveyor System for Planes

Assembly Line Principle Successfully

Applied in Airplane Manufacturing Plant

ALEXANDER KLEMIN

Aviation Editor, Scientific American.
In charge, Daniel Guggenheim School
of Aeronautics, New York University.

IT 1s fashionable to say that, to
step up aircraft production, the
example of the automobile plants
should be utilized fully in building
planes and engines. There is every
reason to seek maximum help from
automobile makers and to farm
out everything possible to this
industry—engines, bomber parts,
or bomber sub-assemblies. In the
past, whenever automobile people
have tried to revolutionize airplane
manufacturing methods, they have
met with indifferent success, but
now, with necessity driving, the
real advances in aircraft produc-
tion may well come from the avia-
tion manufacturers themselves.
Every day witnesses some new
method of speeding up aircraft
production. Due to the C. A. A.
training program and general in-
crease in private flying, Piper
Aircraft Corporation has been
flooded with orders and has intro-
duced the conveyor system in

Monorail conveyor system

building its fuselages. Beginning
with the priming process, prior to
rust-proofing, the fuselage is sus-
pended on a monorail, and cockpit
assembly, brake and control assem-
bly, covering doping, sanding and
rubbing are all completed while
as many as 50 suspended bodies
move slowly but steadily forward,
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Wing-spraying “Ferris” wheel

hanging from the rail. A some-
what similar system is employed
in the wing doping shop. The units
are placed on a huge “Ferris”
wheel and as they pass on the
lower level, workmen spray dope
—a nitro-cellulose paint—on the
fabric to tighten and strengthen it.

RESEARCH

Projects Indicate

Progress

THE Annual Report of the Bureau
of Aeronautics of the Navy De-
partment must of necessity be
brief and guarded. Normally, the
United States is that country
which disseminates technical in-
formation the most freely. Now
that the necessity of national de-
fense and aid to Britain are
realized, secrecy must be the
watchword of our services, and
quite rightly so. Nevertheless, just
the titles of some of the research
projects carried out under the
Bureau’s sponsorship are of in-
terest.

Thus we read of “Properties of
Flat Plates under Normal Pres-
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sure.” The research relates to the
strength of a hull, or float bottom,
at the instant of alighting on the
water. Mathematical calculations
are very difficult, and the experi-
mental work now undertaken
should make life easier for the
designer and stress calculator of
the seaplane. As we have had
occasion to mention in these col-
umns, plastic construction is as-
suming importance and the Navy
is procuring wings in plastic from
a number of firms and will under-
take comparative tests.

Flutter of wings is a dangerous
phenomenon, and when the test
pilot is asked to investigate wing
flutter in the air and even to try
to induce it, he is undertaking a
definite risk. Hence ‘“Dynamic
Testing in Flight by Radio Con-
trol,” the title of this research
project, tells the story. Another
important undertaking has been in
the development of a “Thin Film
Rust Preventive Compound.” This
has been adopted by the Naval Air
Service and reports show that it is
possible to maintain equipment so
protected with an expenditure of
less than half the time required
when other protective methods are
employed. Synthetic silk for para-
chutes has appeared and proved
stronger than real silk; and these
constitute but a fraction of the
research work completed.—A. K.

PLASTIC TABS

Production Possibilities in

Small Control Surfaces

TABS are small control surfaces,
placed at the rear of the main con-
trol surfaces—ailerons, rudder, or
elevator. When the tabs are ir-
reversibly fixed at a certain angle
to the main control surface, they
cause the latter to hold a certain
angular position, up or down as the

Plastic tabs relieve fatigue
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case may be, and the airplane is
automatically trimmed or put in
balance. Tabs are now almost uni-
versally employed on large air-
planes and relieve the pilots of
much of the fatigue of long flights.
Hitherto these tabs, just like the
main surfaces of the airplane, have
been built of aluminum alloy,
which necessitates cutting of
sheet, folding, riveting, and so on.
Now a plastic tab has been de-
veloped by the Glenn L. Martin
Company. The plastic tab is re-
markably smooth and neat in ap-
pearance and is lighter and less apt
to buckle or wrinkle than the metal
tab. Again, it has real production
possibilities. The outer skin and
the inner longitudinal reinforce-
ment are fabricated in one piece
by a single application of heat
and pressure.—A. K.

STRATOSPHERE
High-Altitude Flying Conditions

Produced in Three-Ton Tank

CERTAINLY, the emphasis in avia-
tion today, after many years in
which we sought only develop-
ment, is on quantity production of
aircraft, but that does not at all
mean that experimentation should
cease. On the contrary, experi-
mentation should be pushed more
energetically than ever, particu-
larly in special research divisions
of our aircraft factories. At least
one organization, the Boeing Air-
craft Company, subscribes to this
principle through the establish-
ment of a stratosphere laboratory
in which it is possible to test con-

High-altitude flying conditions
are simulated in Strato-Chamber
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trols, pressure seals, structural
members, and so on, of the super-
charged airplane when flown at
high altitudes.

The laboratory is in the form of
a three-ton steel tank, 12 feet long
by 5% feet in diameter, with pres-
sure-tight doors at each end and
divided into two compartments,
which are interconnected. One of
these compartments represents the
cabin of an airplane; the other
compartment, the outside atmos-
phere. Several engineer-observers
can be housed in the “cabin” at
the same time, and have at their
command controls and instruments
which duplicate a set outside the
tank. Contact with the outside is
maintained by means of observa-
tion windows and a telephone sys-
tem.

A motor-driven vacuum pump is
used to reduce the air pressure
within the high-altitude section of
the Strato-Chamber to simulate
actual high-altitude flight condi-
tions. Dry ice reduces the tempera-
ture of this air to the 30 degrees
below zero, Fahrenheit, which may
obtain in substratosphere flying.
The air is then piped into the cabin
and is warmed and supercharged
to a condition comfortable to pas-
sengers.

With such equipment the en-
gineers can at little expense and
in a few hours obtain information
that would cost $1000 per hour to
acquire in actual flight. If it is de-
sired to undertake physiological
experiments on the effect of rari-
fied cold air on the human body,
the low pressure from the high-
altitude chamber is circulated di-
rectly into the other compartment
without supercharging. In this
case, of course, oxygen equipment
may be put into service—A. K.

FIGHTER

Radial Engine Powers

Navy’s New Ship

THERE

that a

is good reason to believe
chemically cooled in-line
engine such as the Rolls-Royce
Merlin or the Allison V-twelve
gives greater overall aerodynamic
efficiency than the radial air-
cooled engine, however carefully
cowled. But the difference is not
very great. And while the 2000-
horsepower liquid-cooled engine is
still in the development or predic-
tion stage, the immensely powerful

SCIENTIFIC AMERICAN

radial engines, close to 2000 horse-
power, are already available.

The Army Air Corps is empha-
sizing liquid-cooled engines for its
fast pursuits. The Navy Bureau of
Aeronautics seems to be a trifle
more conservative and to lean to
the powerful radials because they
are already here. It is not for us

1850 horsepower, air cooled

to say who is the wiser, but cer-
tainly the Navy has reason to be
proud of its Vought-Sikorsky
Single Seater Shipboard Fighter.
The new fighter has passed its
tests in magnificent shape, has
shown remarkable performance—
equal or superior to that of any
similar type in the world—and its
top speed has been reported as
over 400 miles per hour.

The XF4U-I is a single-place,
single-engine, all-metal monoplane
embodying all of the most ad-
vanced developments of this type
of craft. The fuselage is of mono-
coque construction employing spot
welding (which may be an indica-
tion of the use of stainless steel)
and the finish is therefore excep-
tionally smooth. The tail surfaces
are also of monocoque construc-
tion. In front view they present
the appearance of an inverted gull
wing. This provides low points on
either side of the airplane where
the landing gear is attached and
not only reduces the weight of the
landing gear but facilitates towage.
The landing gear retracts into the
wing, the final closure being made
by doors so that when the gear
is fully retracted this portion of
the wing presents a perfectly
smooth surface. The engine is an
18 cylinder Pratt & Whitney
double-row, radial, rated at 1850
horsepower or more at an altitude
of more than 20,000 feet. The gross
weight of the airplane is approxi-
mately 9000 pounds, it has an
approximate wing span of 40 feet
and an approximate overall length
of 30 feet. Altogether it is a ship
that manufacturers and Navy may
both be proud of.—A. K.

[Recent advices indicate that
Army officials are seriously consid-
ering the adoption of a radial type
of airplane engine.—The Editor.]
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Fungi

As the Enemy of Domesticated Plants These

Lower Plants Cost us $3000 a Minute

CHARLES M. HACKETT

OT long ago an itinerant handy-
man, something of an amateur
tree surgeon, sawed a dead limb
from a tree. There was nothing un-
usual in the operation, nor did he
note anything peculiar about the
rotted wood of the branch. There
was no reason why he should have
flamed the tool before performing
a similar amputation on another
tree a hundred miles away. Yet in
the following spring when he re-
traveled his accustomed route, he
observed that both trees were dead.
The victims were of the species
known variously as sycamore, but-
ton-wood, or plane. If the handy-
man had looked further, he would
have seen that these lovely, scaly-
barked shade trees were dying by
the thousands in the eastern states.
They have been afflicted with a
blight such as that which has al-
most obliterated the chest-
nut tree and decimated the
storied elms of New Eng-
land.

Just what, or who, started
this blight, no one can say.
It is certain that it has been
spread from one tree to an-
other by such incidents as
that described here. Syca-
mores are favorite trees for
city street planting, and in
many instances entire rows
have been stricken, while
those across the street re-
main unaffected. This bears
witness, experts say, that
the blight may be communi-
cated by pruning tools and
saws. The villain of the
sycamore tragedy, like that
of the chestnut and elm
debacles, is a minute para-
sitic bacterial growth or
plant described technically
as a fungus. The fungi are
not green like the higher
plants. They are difficult to
find, and are almost incred-
ibly hardy and resourceful.

They thrive both in the
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light and dark, depending on
either living or dead animals or
plant matter for food. They re-
produce rapidly by means of mil-
lions of spores or seeds, broadcast
by the wind—or spread by animals
or man.

In some forms, fungi are bene-
ficial in character. They assist the
process of making cheese, beer, and
even bread. In their malevolent
role, they form the spearhead of a
botanical blitzkreig which causes
an estimated $1,000,000,000 damage
yearly in plant disease alone, with
untold further losses levied on lum-
ber and stored materials. Diseases
caused by fungi also attack farm
animals and sometimes humans.

Millions of dollars are being spent
in defense measures. The United
States Government’s Bureau of
Plant Industry has been working
diligently for years, seeking an-
swers to many of these problems.
State agricultural experiment sta-
tions have also done much.

Mold spores from bread. Insert: A Du Pont
chemist studying the growth of such meolds
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More recently, industrial organi-
zations have tackled the fungus
menace with all the resources of
modern science, and some notable
successes have been recorded. The
Du Pont Company, for example,
maintains a well-equipped pest
control laboratory at Wilmington,
Delaware, part of which is devoted
to research on fungi. This same
company also operates laboratories
and testing plots for studying seed-
borne fungus diseases, and has de-
veloped seed-treating chemicals
which substantially reduce losses.
Another Du Pont activity in the
field is research in mold, which has
produced “inhibitors” to prevent
such growths in bread and other
materials. Still another deals with
the development of “mildew-proof-
ing” preparations.

THE world has been kept well in-
formed of the havoc wrought by
insects, since winged or crawling
pests are not likely to be over-
looked, for they invade our homes
and flower gardens, and their
descent upon us is vigorous, but the
almost-as-deadly fungus works
silently and out of sight. Never-
theless, we are faced at every hand
with evidences of destruction.
There is not a full-grown native
chestnut tree left standing on the
New England hills which, 40 years
ago, were covered with these
stately trees. Something intro-
duced the chestnut blight
and valuable timber stands
were wiped out. The devas-
tation was due to a fungus
that became parasitic on
this particular tree, then
ungratefully murdered its
host.

The “Dutch” elm disease
is thus far classed as ir-
remediable. Thousands on
thousands of these classic
American trees, long identi-
fied with village square and
college campus, have been
victims. The fungus of the
disease is carried into the
wood by a beetle, hiding so
completely that treatment
by fungicides is considered
very difficult if not impos-
sible. Injections, however,
are now being attempted,
with some promise of suc-
cess. Spread of the ailment
is being checked by inspec-
tion, quarantine, and ruth-
less destruction of all in-
fected trees.

The important white pine
industry is being threatened
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Study Your Leaders
—Know What They Know!

F you merely admire and envy the ex-

ecutive ability of leaders in business,
finance, and industry, you will never be
endowed with their capacity, or be able
to duplicate their success.

To succeed on your own account, you
must gain what they have and you lack:
an understanding of the entire field of
business.

A leader in business has a thorough
grasp of the principles which underlie all
successful businesses. If you could sit un-
seen, at his conference table, during the
planning of an advertising campaign, you
would see that he is guided by a broad
understanding of the laws of distribution,
supply and demand, the psychology of
selling. Advertising to him is not a dar-
ing gamble—it is a powerful, measurable
force.

And if you could observe his daily con-
duct of financial operations, you would
see his decisions based on an understand-
ing of the principles of banking, finance,
investment. His entire management is
guided by a thorough knowledge of organ-
ization, costs and credit. His policies are
constructed with clear understanding of
commercial law. He knows business as a
whole.

This knowledge has been collected, classi-
fied and presented for your use in the Modern
Business Course and Service of the Alexander
Hamilton Institute.
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Big men founded the Institute and big busi-
ness leaders are contributing to the course.
Among the contributors are such executives
as Alfred P. Sloan, Jr., Chairman of the Board,
General Motors Corporation; Colby M. Ches-
ter, Jr., Chairman of the Board, General Foods
Corporation; Thomas J. Watson, President, In-
ternational Business Machines Corporationg
Edward R. Stettinius, Jr., Chairman of the
Board, United States Steel Corporation; Major
B. Foster, Chairman, Department of Banking
and Finance, New York University, and many
others.

What is the verdict of business men as to
the value of the Institute?

Chief Engineer of a Public Utility:

“The Course has brought me, not only con-
crete practical ideas that were directly
applicable to my own work, but has given
me a much wider knowledge of business
in general than I could otherwise have se-
cured. No man today has time or money
enough to spend in learning basic princi-
ples by experience.”

To the

213 Astor Place, New York, N. Y.

ALEXANDER HAMILTON INSTITUTE, Inc.

Please mail me, free, a copy of “Forging Ahead in Business.”

Vice-President of a National Bank:
“There is no doubt that, after having con-
scientiously followed the Course from be-
ginning to end, one would be thoroughly
acquainted with most of the problems that
are to be met in the ordinary course of
business. I am glad to recommend the
Alexander Hamilton Institute Course to
anyone who is interested in equipping him-
self with that business information which
will enable him to improve his position.”

We could quote hundreds more. These men
are leaders. They have not only taken the
Course themselves, but have watched its in-
fluence on younger men. Their judgment of
the Course must be right.

Send for “Forging Ahead
in Business”
The coupon will bring you a copy of this fa-
mous book which has helped so many other
men to shorten their route to success. If you
are one of the few who are asking, “What am
I going to be earning five years from now?”
you will send for“Forging Ahead in Business.”
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by a “rust” fungus which alter-
nately attacks gooseberry or black
current bushes, then the tree. An
active program of cleaning out the
berry bushes near pine forests
promises solution of this problem
by breaking the cycle of the pest’s
habit.

Most serious salient of the fun-
gus attack is in the field of plant
disease.

“A plant,” observes Farmer
Brown, ‘“hasn’t a friend in the
world. If the rabbits don’t get it,
the bugs will. If it’s not the bugs,
it’s the blight. If it’s not the blight,
it’s the wilts.”

He might add, there are the rusts,
the smuts, the scabs, and the rots,
and after them the blotches, the
smudges, mildews, galls, and curls.
Most of them are the work of the
foraging fungi, although some are
caused by bacteria and by the
viruses. The United States Govern-
ment figures the toll of these plant
diseases at about $3000 a minute.

The Irish cop on the corner may
never have heard of fungi, yet they
are probably responsible for his
being a citizen of New York or of
Boston rather than of County Clare
or Killarney. It was a fungus
disease, potato Dblight, which
brought on the Irish famine of
1845, sending hundreds of thou-
sands of Irish immigrants to the
United States. The same fungus is
still around, and occasionally gets
at the potato crops in this country.
Now, however, we have learned to
keep it under control with sprays
and dusts. In the soil-borne
diseases of potatoes, calomel and
mercuric oxide have shown prom-
ise when mixed with fertilizer.
Organic and inorganic mercury
compounds are playing a large part
in new developments, one impor-
tant new use being the acid mer-
cury and mercuric oxide dips for
potatoes.

0 PLANT is immune to these mi-
croscopic marauders. Leaves,
flowers, and fruit develop spots,
blemishes, and wilts, and may shed
off and die. Cankers and galls form
on stems, trunks, and roots. Grow-
ers have done a great deal with the
breeding of disease-resistant spe-
cies. This is difficult, however, for,
as has been indicated, the fungus
is a most adaptable campaigner,
able to assume a new form through
mutation and hybridization. Some
of these new forms or strains will
attack previously resistant plants
and nullify expensive research ac-
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complishments that seemed final.

Rusts of wheat and other grains
cause enormous crop losses. One of
the worst offenders is ‘“black stem
rust,” the fungus of which spends
a part of its life on the common bar-
berry plant. Large sums are now
being spent in the eradication of
barberries and the breeding of rust-
resistant varieties of wheat. Copper
carbonate is an effective dust treat-
ment for controlling ‘“bunt” of

wheat, and represents the begin-
ning of a dust method on a large
scale.

Dr. W. H. Tisdale, who heads the
Du Pont pest control research pro-
gram,

counts fungi among the

:e’). - ’ {
Spraying fruit with fungicides
to control plant disease fungus

major problems of America’s agri-
cultural economics. A plant pathol-
ogist by profession, Dr. Tisdale is
one of the nation’s outstanding
authorities on fungicides. He was
formerly associated with the United
States Bureau of Plant Industry.
Dr. Tisdale is hopeful that the de-
fense forces will prove adequate.
“Possibly,” he says, “the most sig-
nificant step in the development of
fungicides and insecticides is the
focusing of the attention of the re-
search chemist, and the institutions
supporting chemical research, on
the needs for better pest control.
“It has not been many years since
the plant pathologist and the en-
tomologist selected chemicals as
best they could, from the available
lists. Now, with the co-operation of
the various plant scientists con-
cerned, the statistician, the physi-
cist, and the chemist, we are in a
far better position to advance.”
Dr. Tisdale points out that the
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battlefront of fungus warfare is
long indeed. Some fungi are car-
ried on the seeds of plants. Others
live in the soil, attacking seedlings
and the roots of growing plants.
Cotton, beans, melons, peas, and
flax are subject to wilts and root-
rots caused by soil-borne fungi.
The flax industry in this country
gradually migrated westward until
it could go no farther, driven by
wilt-infested soil. The fungus root-
rot that causes huge losses of cot-
ton and other crops has not yet
been brought under control. The
costly “blue mold” of tobacco is
being checked by fumigation with
benzene and paradichlorobenzene.

EED-CARRIED diseases are being

combatted effectively by treat-
ment. Seeds are treated with
chemicals developed for the pur-
pose. Large increases in yields
have been reported. The “stinking
smut”’ of wheat, for example, which
fills and covers the grain with black
sooty spores, is held in check by
seed-treating chemicals, notably
the organic mercury compounds.
Many other seed-borne diseases are
routed by proper seed disinfectants.
The use of ethyl mercury chloride
for the treatment of cotton-seed
has advanced the control of seed-
borne and, to some extent, soil-
borne diseases of cotton. It is effec-
tive also in curbing seed ailments
of flax.

Fungi do not confine their ac-
tivity to living plants, Dr. Tisdale
points out. Raw plant products
after harvest are subjected to heavy
losses during transit and storage.
Foods prepared from plant prod-
uctsareset upon by molds and mil-
dews. “Losses in these products are
large,” he declares, ‘“despite mod-
ern methods of control, including
sanitation, refrigeration, heat, and
the use of chemicals, ray treat-

ments, and high-frequency cur-
rents.”
Fiber, hemp, and lumber are

subject to stains, molds, and decay.
Awnings, ropes and other cellulose
fabrics, wallboard, and wood prod-
ucts are attacked. The familiar
“blue stain” of freshly sawn lum-
ber brings woe to lumbermen.
Chemists have now introduced
preparations based on ethyl mer-
cury phosphate to control this dis-
coloration, which is actually the
spores of the fungi themselves as
they invade the wood.

Oil soluble coppers, such as the
naphthenate and oleate, are finding
limited use in the treatment of
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wood and other cellulose materials,
especially fish nets. Phenyl mer-
cury oleate is being used on ropes
to prevent decay. The treatment of
fabrics, especially cellulosic fabrics,
and related materials that are
handled extensively or those that
contact the human body, is becom-
ing important due to fungus molds.
For such needs, water insoluble
materials of non-poisonous nature
are desired. Salicylanilide has

.‘-‘ ,’ : “ , i 4 1
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“Brown patch” on golf courses
is one of the fungus diseases

been found suited for such pur-
poses. Special adhesives have been
developed that hold the disinfec-
tant in place when the fabric is
laundered or exposed to weather-
ing.

The damage to the wooden parts
of buildings and other wood prod-
ucts done by fungi is adjudged
much greater than that attributable
to termites. What the householder
calls “rot” is really the remains of
a fungus banquet. The spores feed
upon the cellulose of the wood.
Treated lumber is now curbing a
huge national loss from this cause;
it also helps to reduce the estimated
$80,000,000 annual termite bill.

Although fungus infection among
man and animals is less serious than
that stemming from their close rela-
tives, the bacteria, some important
discoveries are laid to this destruc-
tive vegetation. If you've ever suf-
fered from the well-known and
highly uncomfortable athlete’s foot
you’ve had a taste of it. Ringworm
is another sample. Many allergic
conditions have been traced to the
identical fungi which bring plant
diseases.

Even under water, certain fungus
families multiply exceedingly and
leave havoc in their wake. A fatal
fungus invasion is now being com-
batted among sponges, the thread-
like filaments of the fungi having
committed appalling submarine
mayhem among these wuseful
growths. At one time, the salmon
fishing industry was imperiled by
a serious fungus epidemic, the fish
sustaining heavy casualties.
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GIVING A LIFT TO
8§ Million People

» Every day elevators transport
more people, in any large city, than
all other modes of travel combined.
Westinghouse elevators alone carry
more than eight million people
daily.

» While the elevator might seem
to be a very simple device—just a
box, in a shaft, on a cable—it is
really an intricate, scientific system
of automatic controls and safety de-
vices. The equipment necessary to
operate just one of our modern high
speed elevators in a twenty-story
building may include 31 motors,
3425 feet of steel hoisting cable,
seven and one-half tons of guide
rails, and a maze of 250 electrical
relays, compacted into 60 square
feet of control panels.

* For many years our company
made the electric motors and con-
trol equipment for elevator manu-
facturers. By 1926 our engineers
had become so interested in the
many problems of the elevator in-
dustry that we began the manufac-
ture of our own elevators.

* Since then our people have

made three major contributions to
comfort and safety in the modern

high speed elevator. The first is a
power control system that elimi-
nates the jolting stop on the end of
a swooping “power dive”. No
doubt, many stomachs are grateful
for this development.

* Then we developed that device
whichautomaticallylevelsand stops
a car at a desired landing. Remem-
ber how the elevator boy used to
inch you up and down trying to
make a perfect landing? The Induc-
tor Landing which our engineers
worked out relieves the operator of
this responsibility, simply through
the installation of magnetic iron
plates at each floor landing and an
electric coil on the elevator cab.

* A third important develop-
ment in this field by our company is
the so-called “Safe-T-Ray”, the
photo-electric cell which prevents
electric doors from closing until
the threshold has been cleared of
passengers.

* Ifyouhave ever ridden on the
elevators we made and installed in
the RCA Building, New York, you
can fully appreciate the comfort,
speed and safety of a modern ele-
vator system. In these elevators you
have practically no sensation of
movement, yet you travel at speeds
up to 1400 feet a minute between
stops and starts.

o In the field of vertical trans-
portation the electric stairway is
becoming increasingly important.
By conservative estimate more than
30 million people rode on the elec-
tric stairways we installed at the
New York World’s Fair. The West-
inghouse Electric Stairways in the
Perisphere were the longest ever
installed in this country.

* The elevator engineer is a man
we ought to take off our hats to. For
he has made the busiest of all trans-
portation systems the safest as well.
Elevators today have anunparalleled
safety record. In fact, it is virtually
impossible for a passenger to in-
jure himself in a modern elevator.
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Blueprint Reading for the Ma-
chine Trades—by Fortman and
McKinney. A very practical and
easy-to-understand book. Con-
tains many helpful ‘“‘Quiz” ques-
tlonssowlth answers included.

Forging Practice—by Johnson.
A practical volume on hand
forging of wrought iron, ma-
chine and tool steel, drop forg-
ing, and heat treatment of steel
including annealing, hardening,
and tempering.—$1.60.

Foundry Work—by Stimpson-
Gray-Grennan. An excellent
boek on standard foundry prac-
tice, including hand and ma-
chine molding, with typical
problems worked out in detail.

Machine Design—by Winston.
A beginning volume presenting
those fundamentals of theory
and analysis which are basic to
the field of machine design. The
calculus is not resorted to as

For Sale by

NATIONAL DEFENSE

Calls For Skilled Workers

Increase Your Knowledge of the Machine
Trades With These Outstanding Books

several rational formulas are
included for which no deriva-
tions are given.—$3.10.

Machine Shop Operations—by
Barritt. There are 267 actual
Jjobs, 790 pages, and 1,235 illus-
trations in this popular book.
The jobs are typical of hun-
dreds of major operations which
a skilled mechanic is called upon
to do. The tools needed for each
job are listed and the job is
worked out in a step by step
manner. ‘‘Quiz” questions ap-
pear at end of each job.—$5.10.

Machine Shop Work—by Turn-
er-Perrigo-Bertrand. An up-to-
date book on approved shop
methods including construction
and use of the tools and ma-
chines, details of operation, and
modern production methods.
Fifth edition.—$2.85.

Metallurgy—by Johnson-Dean-
Gregg. A fundamental book for
the beginner that stresses the
science of physical rather than
chemical metallurgy.—$1.60.

Pattern Making—by Ritchey-
Monroe-Beese-Hall. A practical
treatise on woodworking and
wood turning, tools and equip-
ment, construction of simple
and complicated patterns, in-
cluding metal patterns.—$2.10.

Electric Welding—by Potter. An
easy-to-understand text cover-
ing principles and application
of the various types of electric
arc welding.—$1.35.

Oxyacetylene Welding—by Kehl
and Potter. A presentation of
modern processes of welding,
cutting, and lead burning for
steel, cast iron, aluminum, cop-
per and brass.—$1.35.

Sheet Metal Work—by Neubeck-
er. An excellent book of self-
instruction in pattern drafting
and construction in light and
heavy gage metal, with many
practice problems.—$2.60.

Practical Mathematics — by
Hobbs - Dalzell - McKinney. A
practical “‘how-to-do-it’’ book
dealing with the fundamentals
of mathematics. Questions and
answers included.—$2.60.

Prices Quoted Are Postpaid in
the United States. On Foreign
Orders add 25 cents Postage on
Each Book.
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All fungi cannot be classified as
pests. One of the simpler forms of
beneficent fungi is yeast, and
bread-making would be impossible
without it. The distinctive flavor
of Roquefort or Camembert cheese
arises from fungi employed in the
ripening process.

One of the most valuable func-
tions of the fungi, according to Dr.
Tisdale, is to serve as scavengers of
field and forest, destroying or re-
ducing to elemental form the waste
or dead plant products. Fallen
leaves, limbs, and trunks of fallen
trees and the plant by-products of
the farm, when decomposed, re-
turn chemical constituents to the
soil, again to provide food for grow-
ing plants. Carbon dioxide is re-
leased to the air during the process
of decay, serving its normal and
useful purpose in the process of
life. Without the fungus action,
these waste plant products would
accumulate indefinitely, hoarding
the valuable plant food elements.
We profit by this decay, yet we
find it necessary to use millions of
pounds of disinfectants on wood
products to prevent decay caused
by the same fungi.

The gains already chalked up in
the battle against these tiny armies
are conspicuous. Chemists have
found “inhibitors” for checking
mold in bread and other products.
Sprays and dusts on growing plants
provide a defense without which
agriculture might well prove in-
adequate to our demands. Seed
treating is an accomplished fact,
with scientific studies authenticat-
ing its efficiency. Mildew-proof-
ing is now a commercial success.

No one should underestimate the
strength or resources of the enemy,
and America’s scientists do not
view their task sanguinely. Never-
theless, as Dr. Tisdale points out,
co-operative efforts, enlisting all
the skill and knowledge at our dis-
posal, promise results. It’s a safe bet
that science will win out in the end.

COTTON SEEDS

De-Linting Process

is Money Saver

DOWN in Missouri some men with
an idea are doing things to cotton-
seed.

These seeds normally have a fine
fuzz, or lint, completely envelop-
ing them. They therefore cling to-
gether so that when planted they
can seldom be dropped singly but
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only in clusters of two or more.
Later, farm laborers must ‘“‘chop”
cotton—go through the fields after
the young plants are up and me-
thodically chop out excess stalks,
leaving single ones standing alone.
Not only is there a waste of cot-
tonseed but this job of ‘“chopping”
is slow and expensive.

These men with the brilliant
idea started working in 1923 on a
chemical process for de-linting cot-
tonseed and now they have ma-
chinery which does the job in rath-
er simple fashion. The fuzzy seeds
are fed into a hopper at the lower
end of a trough. A worm gear
carries them over to another hop-
per where they are drenched in a
stream of sulfuric acid. The acid
dissolves off all the lint, leaving
slick, black seeds. These seeds are
separated by washing the gummy
mixture with cold water until all
acid is removed.

Besides removing the lint, this
treatment permits separation of
poor seeds by a process of flotation;
bad ones are “floaters.”

With planting machinery, these
de-linted seeds can be evenly
spaced in the row and planted
singly, thus eliminating the waste
mentioned above plus most of the
chopping operations.

ALCOHOL

Sweden Uses More

For Motors

SWEDEN is taking steps to expand
the output of alcohol employed as
motor fuel, according to the Ameri-
can Commercial Attaché, Stock-
holm. Construction work on a new
plant for the manufacture of alco-
hol from wood using a saccharifica-
tion process will be started imme-
diately by Korsnas Saw Mills, Inc.
Bengtsfors Sulphite Aktb. will
construct a new sulfite alcohol
plant.—News Edition, American
Chemical Society.

PAPER COATING

A NEW composition that can be
applied to paper in a continuous
film makes the paper substantially
proof against moisture, odors, and
vapors.

The basis of the coating is said
to be a granular white material,
made by completely reacting chlo-
rine and pure, pale crepe rubber.

For paper coatings, the material
is usually mixed with a plasticizer
such as dibutyl phthalate, it is re-
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Truths That Joave Deen
Penied Struggling Houmanity

OR every word that has left the lips of bishops or statesmen to

enlighten man, a thousand have been withheld. For every book pub-
licly exposed to the inquiring mind, one hundred more have been sup-
pressed — damned to oblivion. Each year of progress has been wilfully
delayed centuries. Wisdom has had to filter through biased, secret sessions.
or ecclesiastical council meetings, where high dignitaries of state and
church alone proclaimed what man should know.

Are you prepared to demand the hidden facts
of life? Will you continue to believe that you are
not capable of weighing the worth of knowledge
that concerns your personal freedom and happi-
ness? Realize that much that can make your
life more understandable and livable has been
left unexplained or intentionally destroyed. At
first by word of mouth only, and now by private
discourses, are revealed those truths which secret
brotherhoods preserved in ancient temples and
hidden sanctuaries, from those who sought to
selfishly deprive humanity of them.

THIS free BOOK OF EXPLANATION

Let the Rosicrucians, one of these ancient
brotherhoods of learning, tell you about these
amazing truths, and explain how you, too, like
thousands of others, may now use them to enjoy
the fullness of life. The Rosicrucians (not a re-
ligious organization) invite you to use the cou-
pon opposite and receive the FREE copy of
the fascinating Sealed Book with its startling
tale of self help.

Scribe M.W.S,
THE ROSICRUCIANS (AMORC)
Rosicrucian Park, San Jose, Calif., U. S. A.

Pl d FREE Sealed Book.
gE-é R 0 S I C R U C I A N S I amet;::rtlyni‘:tz:e‘::ed in 1earenaix:g h:“(: I

(AM ORC) may receive these long-concealed facts of life.

SAN JOSE, CALIFORNIA, U.S.A.




Low-LCost
Power Tools

Save Time, Money and Labor

The new Delta low-cost
power tools are splendid
for light metal or wood-
workinginyourownwork-
shop. They are compact,
rugged, portable—and sur-
prisingly low priced. They
enable you to turn out
better work in a fraction
of the time required with
hand tools —and eliminate all

the drudgery. Theyare accurate,
efficient and embody many basic
A improvements and exclusive fea-
tures. Thousands of craftsmen
) use them.,

Send for CATALOG

containing complete descrip-
tions, prices and photographs of
Delta Circular Saws,Lathes, Drill
Presses, Scroll Saws, Band Saws,
Shapers, Jointers and Sanders. It
is a complete guide book and
will be sent to you FREE.

DELTA MFG. CO.

637 E.Vienna Av.,Milwaukee,Wis.

LEARN HOW TO PATENT AND SELL
YOUR INVENTION

Get the newest copyrighted Book on pat-

ents, ‘“How to Protect Your Invention''— |

your invention—how Pat-
ents protect you, facts
about Royalties and
modern marketing. Take
no action until you read
this new book; but act
- at once in mailing your
request to us. Know
what steps to take to
secure patent. Reason-
able fees—conscientious

Write for this new FREE

counsel—easy payment plan.
Rook today!
McMORROW & BERMAN
Reg. Patent Attorneys Before U. S. Patent Office
175-C Barrister Bldg. ash., D. C.

For Scientific and Technical Books

try our BOOK DEPARTMENT
SCIENTIFIC AMERICAN

Card and Photo Stereo—Mirror |
o

(The modern
single picture
Stereoscope)

As useful and fascinating as the
camera and the movies. Every pic-
ture appears in three dimensions.—
Thousands in use everywhere —
Money refunded if not satisfied after
one week examination. — Order one
today. |

$3.50. Larger Size $5.00 i

NU-MIRROR C0., Bridgeport, Conn. ‘
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ported. Dibutyl phthalate is used
because it helps to develop excel-
lent moisture- and vapor-proof-
ness in the finished coating.

BOAT SPEED

Fishline Method
For Clocking It

ANYONE who has cast a lead or fish-
ed with a sinker knows that the
faster the speed of the water in
relation to the shore or boat, the
greater will be the angle of deflec-
tion of the line from the vertical.
This is the simple principle which
has been used to produce a new
type of “log” or speedometer for
a sail or motor boat.

This device consists simply of a
sinker of special design on a line
which is attached to the arm of a
scale. As it is held over the side
and the speed of the boat increases,
the arm on the scale moves toward
the horizontal. The scale is etched
with numbers up to ten knots, ac-
curately calibrated and tested in
the towing tank at Stevens Insti-
tute.

Most other modern devices for
determining the speed of boats are
actuated by the passage of water
over a fixed vane in the boat’s hull.
Unlike these, the new unit, known
as the Aquaknot, is portable. To
read the speed it is held over the
side by hand. In this way its accu-
racy is not affected by the turbu-
lence which prevails close to the
underbody of a moving vessel or
by the accumulation of marine
growth on the ship’s bottom.

Because of its portability, a single
Aquaknot may be used to test the
speed of any number of different
boats. The effect which different
sails and their trim have on the
speed of a boat can be checked.

| This is an important item in today’s

Lead, line and gage of Aquaknot
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BENNETT BALANCE

Sensitive to 2/50 gram
Weighs up to 100 grams

Weighs to one decimal point farther than
the usual low-priced counter scales.

Made of tested materials. The Bakelite cup
is unaffected by practically any substance
that can come in contact with it: the tool
steel knife edge and agate bearing will give
long life and accuracy.

Graduated in either the Metric System (grams)
or the Apothecary’s System (grains, drams and

ounces). In ordering, please indicate which of
these you desire.

$8.00 plus 40c Postage

TECH EDITORIAL SERVICE
26 West 40th St. New York

When you write to
advertisers

® The Editor will appreciate
it if you will mention that

T SCIENTIFIC
itin AMERICAN

RAFTEES

Army life isn’t so tough;
don’t let it scare you. But,
just the same, save yourself
some rough times by know-
ing your job.

MILITARY
BASIC
COURSE

By Capt. Frank X. Cruikshank

is a handy, pocket volume that
gives, in understandable language, the
whole story of Army operations: drills,
guns and how to use and care for them,
making camp, guard duty, care of feet,
map reading, scouting, combat principles,
caring for wounded, etc.—paper binding,
$1.10 ppd.; Fabrikoid, flexible cover,
$1.85 ppd.

For Sale by

Scientific American
| 24 West 40 St. New York City
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Aquaknot tests speed in tank

racing which features science and
seamanship equally. Accurate
knowledge of a boat’s speed, be-
sides being a check on perform-
ance, is also essential to accurate
navigation.

Due to simplicity and sturdy con-
struction, there is little possibility
of failure. To resist corrosion and
provide the necessary strength, the
entire Aquaknot, with the exception
of the sinker, is made of Monel by
William H. Van Gaasbeck. It was
invented by David Moffat Myers.

LOCK WASHER

Positive Locking With
Toothed Rim

AN EFFECTIVE,pre-fixed,lock wash-
er, which is designed to be perman-
ently assembled with screws, bolts,
or other threaded fasteners, has
been developed by Mechanical
Laboratories, Inc. These washers
are designed for a squeeze fit and
are assembled on standard threaded

Uses for pre-fixed lock washer

fasteners when they leave the fac-
tory.

This new washer is a disk with a
central hole, like that of the or-
dinary washer. From this hole,
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EvErRY ScientisT
IS AN

OpPTIMIST

He thinks there is a better way of doing things and
he is right. There is nothing so good but it can be
better. And it is that spirit which has for more than
forty years animated the Management of The
Waldorf-Astoria.

This famous hotel has never been satisfied to be
first, but holds that position in the world because
of its constant desire to be better. It is scientific in
its search for better ways of doing things . . . and
optimistic in its faith that new ways can be found.

Each day The Waldorf-Astoria is, in some imper-
ceptible but tangible degree. a finer hotel than it
was the day before.

We are never satisfied, which is why Waldorf
patrons always are.

THE
WirLporrF-AsTORIA

PARK AVENUE « 49TH TO 50TH « NEW YORK




The Morse Decimalizer

The DECIMALIZER shows in a few simple
manipulations just where to place the decimal
point in the result of any computation involving
several elements, part or all of which may be
decimals—for example, in such a problem as
(9 x .0432 x 74.1 x 3.8) + (245 x .0093 x 36).
The DECIMALIZER removes that ‘‘decimal point
hazard’’ inherent in computations made with the
slide rule or otherwise.

Pocket size; durable (constructed of aluminum
and stainless steel); exceedingly smooth in action.
Furnished in leather case, with complete directions
for using. Price $2, postpaid, with extra, easily
interchangeable scale which enables the instru-
ment to perform extended multiplication and
division, 50 cents additional.

GEORGE H. MORSE

927—28th Street South Arlington, Va.

Ea |

E POOR
EYESIGHT?

Try the New

PIKE Electric

Reader

A boon for elderly
people and others
with poor eyesight.
Wonderful for doc-
tors, scientists and
draftsmen.

Write for free infor-
mation and details of
this new invention
that makes reading
matter 3 times larger.

Elizabeth, N. J.

B COMPLETE _HOME-
STUDY COURSES
and educational books,
slightly used. Sold,

for used courses. Full
details and illustrated 72-page bargain catalog FREE.
Write today! .

NELSON CO., 500 Sherman, Dept. B-243, Chicago

Experimental and Model Work

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

HENRY ZUHR, Inc., 187 Lafayette St. N. Y. C.

INCORPORATED, ManTroap, Coms

LENSES — MAGNIFIERS — READERS
Finest optical quality and finish! Variety ¢
of focal lengths; 12" to 414" diameters. 4 for
Small edge imperfections. Some gov- $1 00
ernment rejects. .
Excellent Value
Useful 25-lens assortment, for $5 00
spotlights, telescopes, ete. .
Majority Double Convex. Sent Postpaid
General Catalog .......... 10¢
H”““’ Hﬁss Scientific & Laboratory Apparatus
68-70 W. Broadway, N. Y. C.

When you write to advertisers

The Editor will appreciate it if you
will mention that you saw it in
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NEW INVENTIONS NEEDED !

The need for new inventions is

greater today than ever before! FREE
Fortunes being made! Let us ESTIMATES
help you! We have spent 36

years developing ideas into practical inventions. We
develop, design, manufacture, etc. at low cost.
Stampings, metal specialties, Models, dies.
Catalog giving ‘‘inside” information FREE.
CRESCENT TOOL CO., Dept. H-SA1, Cincinnati, Ohio
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however, slots are cut part way out
to the edge radially to provide for
the squeeze fit. The rim of the wash-
er is cut with numerous radial slits
to provide short tongues. Alternate
tongues are turned upward to con-
tact the head of the screw or bolt
to provide a toothed grip that pre-
vents the head from turning.

ATTACHMENT PLUG

Holds Tight: Has
Anchor Prong

AN “ANCHOR’ has been built into
attachment plugs to promote closer
relations between convenience out-
lets and cords. A new ‘“Anchor
Loop” contact prong, with all the
virtues the name implies, has been
announced by the General Electric
construction materials division. It
is designed to increase holding
power in both old and new con-
venience outlets without distortion
of outlet contacts.

The new prongs can be supplied
on several types and sizes of mold-
ed-on, all-rubber attachment plugs.
The prongs are designed to elim-

Self-anchoring electric plug

inate excessive stress on outlet
contacts, and tests indicate that
outlets retain their original ability
to hold standard solid prongs after
long use of plug caps with new
“Anchor Loop” contacts.

DEFICIENCY DISEASE

Chemical Test

For Diagnosing Pellagra

A CHEMICAL test for diagnosing
pellagra, more specific than any
that doctors have had before, may
result from a discovery announced
by Dr. Victor A. Najjar and Dr. L.
Emmett Holt, Jr., of the depart-
ment of pediatrics, Johns Hopkins
University.

Diagnosis of pellagra now is
made from the skin rash, inflamed
tongue, and other symptoms. A
more exact method of diagnosis,
such as a chemical test, would be
extremely helpful because the
symptoms of pellagra are some-
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Why We Behave As We Do

Two Books of Immediate
Interest by Porter Sargent

Getting U S Into War

A Contemporary Record of changes
of the past three years in Public
Opinion—An attempt to throw light
on the way International Affairs are
presented, and on the little known
forces and influences that use events
to alter our views—How with mis-
information our emotions are stirred
and we are moved to war—How the
President has been brought from his
“fool’s gold” to “every resource” and
the American people from ‘“never
again” to “short of war”.

Getting U S Into War is based
on the 100 Sargent Bulletins that
during the past two years have been
issued to educators, supplemented by
Notes justifying, elaborating, and
bringing up to date topics treated.

Introductory Chapters illuminate
historical and political backgrounds.

Ready in February, Ca 480 pp,

cloth, $3.00

What Makes Lives

Endeavors to answer ‘What Makes
You Think So’'—Challenges ‘How
Do You Know You Are Right'—At-
tempts to explain how we are shaped
or misshaped by our changing envi-
ronments, — powerful personalities,
propaganda and teaching—Inter-
prets events in terms of human mo-
tives of the chief actors, perhaps vio-
lating some proprieties and tabus.

Published May 1940, 224 pages,

cloth, $1.50

Circulars, Table of Contents of above

on request

PORTER SARGENT

11 Beacon St., Boston
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times confused with similar symp-
toms brought on by lack of other
vitamin chemicals than the pel-
lagra-preventive, nicotinic acid.
With the aid of the chemical test,
doctors could tell whether or not
the patient needed treatment with
nicotinic acid.

A chemical, as yet unidentified,
appears with a bluish fluorescence
in alkali-treated excretions of nor-
mal persons who have plenty of
pellagra-preventing nicotinic acid
in their bodies, the Johns Hopkins
doctors discovered.

In pellagra patients, this sub-
stance does not appear, but an-
other, also unknown, chemical
which gives a whitish-blue fluores-
cence without alkali treatment ap-
pears instead.

Disappearance of the bluish fluo-
rescent substance, called F,, is ap-
parently the earliest change in the
kidney excretions in pellagra pa-
tients. As the disease progresses,
the other substance, called F,, ap-
pears. Treatment of the patient
with nicotinic acid, which cures the
pellagra, banishes F, and allows F,
to appear again. Both of these sub-
stances can be measured quantita-
tively by the fluophotometer, al-
though the doctors do not yet know
what they are.—Science Service.

HEAT FROM COLD
First Unit Built

For Homes

THE system of heating a house in
winter with the same unit that air-
conditions and cools it in the sum-
mer—which was mentioned in our
February issue—has now been
adapted for home use. Our Feb-

MISCELLANY

ruary article told how units of this
nature extract heat from the cold
atmosphere outside an office build-
ing and throw off the heat units
indoors.

The new air conditioner for the
home is the first window type cool-
er to be developed which also
provides heat by reverse-cycle re-
frigeration. It is designed to fit into
an ordinary sized window, has a
capacity of 6000 cooling units an
hour and a heating capacity of
7500 heating units an hour and up.
It comes equipped with an elec-
trical cord which can be plugged
into an electrical socket.

NOT FOOD

Nylon Is, However,

A Protein

DESPITE bombs and vast destruc-
tion in London, the editors of maga-
zines published in that city still
seem to have time to do a bit of
original—and humorous—think-
ing along scientific lines. So far
as we know, no one in this country
has pointed out the fact that nylon
is a synthetic protein and that it,
therefore, approaches closely to a
food made of coal, air, and water.
The editors of Plastics (London)
after discussing the economics of
the newer factory-made fibers,
have this to say about nylon:
“Which reminds us. Carothers
and his remarkable team of co-
workers in Du Pont’s have pro-
duced the first synthetic protein.
True, it is not in texture very much
like the proteins we encounter in
life, except the skins and horn-like
proteins, although it does resemble
them all chemically. How much

Window unit provides warm or cool conditioned air
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ELECTRIC EYE
Complete, $600

Postpaid

Electric Eye relay,

assembled, ready s
for use on 115
volts A.C. as illus-
trated. Handsome
black base 3x5”.
Relay contacts
spdt., 3 amperes,
115 volts. Highly
sensitive, operates

on flashlight, daylight, etc. Money back guarantee.

PHOTOBELL CORP., Dept. S5E
123 Liberty St, New York City

FOR JUNIOR
DAD AND

A PRIZE TOOL "papano

Does just about everything on|
metal, wood, alloys, plastics,
horn, bone, glass, etc. A whole
shop full of tools in one. Uses 300
accessories to grind, drill, polish,
rout, cut, carve, sand, saw

sharpen engrave Plugs in AC
or DC socket.

FREE 64-page CATALOG

Describes all Handee
Products and their wide

pplication in crafts
and industry all over
the world.

L0-DAYS MONEY-BACK TRIAL
For your own hobby enjoyment
or as a gift. DeLuxe Model
weighs 12 oz. Speed 25,000
r.p.m. $18.50 with 7 acces-

sories.
CHICAGO WHEEL & MFG. CO. 3101 WESTMONROEST:

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

%\ Add’ and Subtract Scales.
i Gives Trig. functions to
i//1 minute from 0 to 90

degrees. The engine-di-
vided scales are on white
enameled aluminum. Per-
manently accurate. Dia.
8%4”. Large figures and
graduations eliminate eye-
strain. Exceptional value
and utility. Price with instructions $5.00, cash or
C.0.D. Circulars free. Your money back if you
are not entirely satisfled.

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

INVENTORS

FREe PATENT Guine

PROTECT YOUR INVENTION |
WITH A U. S. PATENT

Take first step to protect your [J

rights_to your Invention—without =5

cost. Mail coupon today for Free

“Record of Invention' form and enmnlets lnul:rucmom
for making legal disclosure of invention and
establishing date. We also send 48 page free Book,
“Patent Guide for the Inventor’ telling importance
how to sell and market ¥you
how to make Application for FPatent;
of ful mventlons Also detall
of how a Patent protects wyou reasonab
char es for prepar applications’ lncludlng offic!
draw nus and nical specifications; confident
search service to be reasonably certain Inventl
is patentable; prompt service; strict secrecy; p
for you to pay in small as t
progresses; other facts you want to know about
Patent Protection. Mall coupon for Free ‘Patent
Guide' and ‘‘Record of Invention' form today.

CLARENCE A. O’BRIEN

REGISTERED PATENT ATTORNEY

of prompt action;
invention;
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f Please send me your 48-Page “‘Patent Guide” f
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# Invention’” form FREE. This request does not ¢
§ obligate me. ’
4 ’
A LT 55 060000000000008500030000006000000000a ’
’ ’
P AdAIeSS ....viieieriiiiaciiieiiitttitetssanan ’
’ ’
4 G572 oonoannaoanng onoacoaos State .......... ’
v (Please write or print plainly) ’

AR A S A A A L A A A A LSS S RSN NN

171



ONLY 486 MEN
CAN HAVE THIS ~

&

RARE RUSTIC |
BRIAR PIPE

Cut from genuine

ALGERIAN ROOTS

Because of the size of the bowl,
this rich-looking pipe can be cut
only from large-size briar roots.
It's a real man's pipe—rugged,
hefty, yet the delicate carv-
ings give it remarkable beauty.
Easy to smoke because you
get a grip on it and holds a
generous filling of tobacco.
Now you can own one of
these luxury pipes at an
amazingly low price.

Nine Phase Filter guaran.
tees cool, clean smoking.
it #

RARE RUSTIC
BRIAR reg. value.

1 poucH Cpinal
RUM and MAPLE
PIPE MIXTURE, Blend53 .15

1 FOIL PACK THREE
SQUIRES TOBACCO

Total Value

.. $2.00 FOR

.00
POST
PAID
15
$2.30

FREE with EACH PIPE

By arrangement with the Rum & Maple To-
bacco Corp., we are able to give you full-
size packages of these two famous tobaccos.

— A\ This is an opportunity
VMR for you to smoke
these tobaccos which
are sold at stores
from coast to coast.

America' No. | Fine Tobac-
co — the Pouch Pack sold for
40c, now sells for I5¢c.

Three Squires Tobacco is
mild, iriendly, mellow.
reat value at I5c. These to- E|
accos can be smoked indi- & ;

vidually, or biended together. I rtsow

RSN

each order.

The THouge of TWestminster, Ltd.

Tobacconists & Pipe Purveyors

193-S Fourth Ave. [Cor.16S#.) New York

TDIRIELYRif you are not 100%, satisfied,

write us and we will cheerfully send your
money back and you keep the pipe and
tobaccos.Buy this great value at one of Amer-
iica's largest cigar, pipe and tobacco stores.
‘Mail and phone orders filled. Sent C.O.D. you
pay the postman $1.00 plus 18¢c C.O.D. fee, or
send a dollar bill, check, money-order or stamps
and save 18c. Get acquainted with the most
unusual pipe we have ever offered. Free cata-
logue of other Westminster bargains with
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more would we thank Dr. Caroth-
ers if he had devoted those years
to producing a protein that would
be more digestible than his nylon,
which is so tough and not readily
attacked by the gastric juices.
Think of having a dozen chemical
factories here turning out tens of
thousands of tons of juicy nylon,
already treated with dozens of
vitamins and doses of the appro-
priate salts, extruded into just the
right size for making sandwiches.
And, of course, these factories
would turn out not only beef
flavour, but ham, lamb, and egg
flavours, too! Think of the shipping
we would save and how we could
laugh at Hitler. This would be
totalitarianism with a vengeance.”

BRAKE WHISTLE

Notifies the Driver
That Brakes Are Set

lT 1S very disconcerting to attempt
to start a car rolling when the
hand brake is on—while the resul-
tant stalling of the engine some-
times causes dangerous traffic
snarls. An interesting accessory
for the new Pontiac cars prevents
this trouble.

The device consists of a whistle
which is connected to the wind-

WINDSHIELD
WIPER HOSE

It whistles if brake is set

shield wiper hose and to the hand
brake in such a way that when the
hand brake is set, the whistle is
held open. As soon as the engine
is started the whistle blows, thus
telling the driver to be sure to re-
lease his emergency brake before
he starts the car.

TUNG OIL

Greater Production
In the U. S.

MORE than a million dollars in new
wealth will come to the tung
growers and millers of the South
as a result of the record 1940 crop
recently harvested, the U. S. Bur-
eau of Foreign and Domestic Com-
merce has reported.
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In the six southern states now
producing tung trees — Florida,
Georgia, Alabama, Mississippi,
Louisiana, and Texas—the 1940
crop will yield approximately 5,-
000,000 pounds of oil, despite limits
imposed by the damaging cold
wave of last spring.

United States imports of tung
oil from China in 1939, the estab-
lished world source of supply for
this important commodity, totaled
79,000,000 pounds. Consumption of
the oil in this country last year is
estimated to be in the neighbor-
hood of 100,000,000 pounds, ne-
cessitating the wuse of reserve
stocks. The price of the oil from
China has for the past year been
approximately 25 cents a pound.
Imports of tung oil from China
have amounted to as much as 175,-
000,000 pounds and values have
been as high as $20,000,000 a year.
The United States, under normal
conditions, takes approximately 75
percent of Chinese exports of
this commodity. — News Edition,
American Chemical Society.

"GHOSTLY"” BOAT
Hull Made of

Clear Plastic

SO FAR we have not been able to
learn just why seventeen-year-
old Richard W. Boerstler wanted
to ride in a “ghostly’” boat with all
its ribs showing, but he does have
such a boat on the Charles River.
The covering, according to Alumi-
num News-Letter, is a transparent
plastic material which gives the
effect of a glass boat. With its alu-
minum and wood framework and
transparent covering, the Boerst-
ler boat weighs only 43 pounds,
and is powered by an outboard
motor giving a speed of 24 knots.

STIMULANT

Vitamized Hormone
Compound for Plant Growth

A NEW root - growth stimulant,
Transplantone, that might well be
termed a vitamized hormone pow-
der, has been announced by The
American Chemical Paint Com-
pany.

Transplantone is a water-solu-
ble powder containing two plant
hormones, including napthylaceta-
mide, and three vitamins, including
Vitamin B-1 and C. The plant hor-
mones initiate or form roots on
established plants, while the vita-
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mins help to maintain their con-
tinued growth. Transplantone,
though in no way to be considered
as a fertilizer, is compatible with
soluble fertilizer and as such can
advantageously be used in starter
solutions.

Inevitably, damage occurs to the
root systems of plants during trans-
planting operations, be they tiny
tomato seedlings or massive ma-
ture trees; and, as a result, the
root growth is arrested or definite-
ly retarded. During that period,
also, transpiration may be so ex-
cessive that the plants wilt or, in
severe cases, die. All these deter-
rents to good growth may be ob-
viated by watering the plants with
a solution of Transplantone a day
or so before transplanting, or by
soaking the roots in the solution for
an hour in the case of easy-to-han-
dle plants. A third method involves
only the soaking of the soil with
the solution after the plant has
been set in its new location. The
last technique is the method
recommended for stimulating
growth on all established plants:
pot plants, flowers or vegetables,
fruit trees, or ornamental shade
and evergreen trees.

CIGARETTE CRUMBS

None Drops From

Processed Cigarettes

No LOOSE shreds of tobacco will
find their way into your mouth, if
the end of your cigarette is impreg-
nated with a solution of ethyl cel-
lulose in anhydrous ethyl alcohol,
it is claimed by an inventor. The
solution, it is said, stiffens and
waterproofs the paper at the mouth
end of the cigarette, and binds the
tobacco shreds together so that they
do not become loose.

The inventor also claims that the
composition is non-toxic and has
absolutely no effect on the taste or
odor of the smoke. Best news of all
is the claim that absent-mindedly
lighting the wrong end produces
no ill effects.

UNIQUE GRADING JOB

Highway Bank Graded
In Steps

AN UNUSUAL job of grading the
bank of a highway has been done
by The Eblen Construction Com-
pany out in Iowa. The cut through
which this highway runs is 80 feet
deep, and in winter it would nor-
mally be piled with drifts of snow.
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Hence, to prevent such drifts, the
construction company cut the bank
as a series of steep, smooth-sided
terraces, using a Caterpillar motor
grader.

Similar jobs have been done in
the past, but this one offered a
particularly bad problem. At the
start of the job, the hill was so

=7

Erey

Terraces act as snow fences

steep that a detour had to be made
in order to get on top with a bull-
dozer. Then, after starting the
first bench, the motor grader was
pulled up the hill by a cable and
settled into working position. As
the first bench was pushed off with
the bull-dozer, the motor grader
came along doing the finishing
work, and it was gradually stepped
down from the first bench to the
next one until it reached the bot-
tom of the cut, as shown in the
photograph.

TURF DISEASE

Worries Golfers and

Greens-Keepers

GOLFERS, and particularly the
greenskeepers of their courses,
have something new to worry
about: a fungus disease that kills
out large patches of the grasses
most suitable for putting greens.
It was reported on recently by Dr.
C. C. Wernham and Dr. R. S. Kirby
of Pennsylvania State College.

The two botanists have isolated
cultures of the responsible fungus
and grown it under laboratory con-
ditions. They find that it thrives
most lustily at the high tempera-
tures of midsummer, becoming
much less virulent when kept in a
cooler place. This checks with the
golfers’ complaints that their
greens are in worse condition in
hot weather than in cool.

Field experiments indicate that
the disease can be controlled by
small applications of dusting sulfur
or zinc oxide.—Science Service.
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Your Work is as Good
: As Your Lathe

Model *‘C,’’ 9 x 3/ Workshop Bench Lathe with ho
zontal motor drive, reversing motor and reversing
switch. Weight 320 pounds . . . %1450

o ] Only with a precision lathe can you be as-
sured of the extreme accuracy required for
precision work. South Bend Lathes are designed
to give this accuracy and to simplify the most
difficult metal working jobs.

South Bend 9 Workshop Lathes are made
in Model A with quick change gears and a
friction clutch for power cross and power longi-
tudinal feeds, Model B with plain change gears
and friction clutch for power feeds, and Model
C with plan change gears and hand cross feed.

SOUTH BEND LATHE WORKS
503 E. Madison St. South Bend, Ind., U.S.A.

“We favor adequate preparedness for national defense’’

Established 1853
Corn Exchange

Bank

Trust Company
13 WILLIAM STREET

and
74 Branches located in
Greater New York

Member of the Federal Deposit Insurance
L Corporation
L —.

ALNICO MAGNETS

Strong
enough to

17 FLoatsa B w=n balance in
@ mid - air.

=50
Can be used

for hundreds of experiments. s1 10

—_— Pair
By placing a 71% oz. slug of ALNICO
in a soft-iron yoke or frame, it will
uft 30 lbs. if in contact with a
polished surface. Complete. . ..$3oo
BLAN, 64-L8 Dey St., New York
U5 Gy END BB BN GED GEY (NN BN GED O BED IR BN S

6 Pages of

facts for

INVENTORS

We’ve prepared two books for men of ideas. They tell
you clearly what to do to protect your idea by applying
for patent—suggest six basic ways to make money on
your invention. Delay may be costly. Write for these
free advisory books today.

VICTOR J.

Evans ¢ Co.
herdsr P2, S

Registered Patent Attorneys
442.C_Vietar Rlda., Washinaton, D. C.
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TELEPHOTO LENSES

Made in mounts
to fit 8 and 16mm cameras

AT AMAZINGLY LOW PRICES!

These lenses are fully corrected for
use with Kodachrome film, as well
as all other types of film, and are
ideal for taking distant shots of
sports, wild life or portraits where
you do not want to get too close to
the subject.

The 1 and 14 inch lenses can be
fitted to the MM Bolex, Keystone,
Revere and Bell & Howell Turret
cameras. The Bell & Howell Turret
camera requires an adapter which
costs $3 extra.

The 2 and 3 inch lenses can be
fitted to standard 16MM cameras,
as well as to all 8MM cameras
mentioned above with use of an
adapter. Price $3 extra.

FOR 8MM CAMERAS

linch F35................ $18.00
Wainch F35............... 24.00

FOR 16MM CAMERAS

2 inch F 35 (Available Mar. 1) $28.50
3inch F35................. 35.00

Filters available $1.75 to $4.00

Please Specify the Type of Mount
when ordering.

Mail Orders Filled. Write Dept. S.A.T.

If it’s photographic youw’ll
find it at

32nd St. near 6th Ave., New York

World’s Largest Camera Store
Built on Square Dealing
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Conducted by JACOB DESCHIN, A.R.P.S.

Backgrounds For Your Movie Titles

ANY amateur movie fans look upon
titles as a nuisance, with the
result that either they avoid making
them at all or, when they do, try to
get the job over as quickly and easily
as possible. But a great many more
workers feel that if their screenings
are to be worth anything at all, titles
will help tremendously in making the
show complete and professional-look-
ing, as well as adding to the enter-
tainment values of the picture.

Of course, the chore can be accom-
plished simply by typing on a card
and filming the title with one of the
many efficient little devices now on
the market. However, we feel that
titles, too, are part of the film and
should be set off in some pictorial
way, so that the title is not merely a
label, but attractive in itself. Even
the cleverest title, when agreeably
presented, will prove at least twice
as effective if pains are taken to play
it up in some way.

One of the methods we would sug-
gest is the use of still shots as back-
grounds for the titles. These can be
made either at the same time the
filming of a particular subject is done,
or taken from one’s files. The latter
method will often be satisfactory, if
the scene is general enough to make
it suitable in particular instances.
However, the best plan is to make a
few still shots at the same time you
do your movie shooting. The title
backgrounds will then be a very
definite part of the picture and tie
in perfectly with the film.

Cloud pictures offer the greatest
opportunity for title backgrounds

SCIENTIFIC AMERICAN -

and, since the dyed-in-the-wool
photographer is a sucker for good
cloud effects at any time, there must
be plenty of these in your files to
start a little experimenting in this
connection right now. Cloud pictures
have the virtue of being general
enough in theme to fit into many
types of films and, for this reason,
plus the utilitarian one that they
allow plenty of space for the title,
are very useful.

Figure 1 is a sure bet for a movie
title, particuldrly because of the gen-
eral darkness of the print, which
makes it an ideal background for
white lettering. Of course, the title
should be kept above the horizon line
and the legend well spaced to allow
for generous borders around the
other three sides. This particular
print makes an excellent title back-
ground for a film of beach scenes.
Depending on the subject-matter, it
can be used either as the opening or
the closing title of the film. If the

Figure 1 (below)
Figure 2 (above)
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Figure 3 (above)
Figure 4 (below)

>\

story covers that day at the beach
last summer, it seems just made for
that inevitable “The End” title.

Figure 2 is an idea for waterfront
films. Here the lettering can be done
so that it reaches higher towards the
top than usual. This because there is
so much going on in the lower third
of the print. A film covering the
ever-attractive subject of seagulls
flying about the masts of sailboats
could use such a title background at
almost any suitable place in the film
—beginning, end, or somewhere in
the middle. In contrast with Figure 1,
it suggests movement and atmos-
phere, and this fits in perfectly with
movie technique.

Closer to home and a swell title
background for a piece possibly
“Wash Day Comes on Monday,” is
Figure 3 Clouds again, but the
clothes-line, roof, and chimneys pack
a good story. The obvious place here
for the title is the inverted pyramid
bounded at the sides by the roof line
and the clothes swinging against the
sky, with possibly a word or two,
preceded by a dash, in the small cloud
space below the clothes-line.

Cloud pictures are not the only
stills, however, that can be used for
title purposes. A story of a street
incident in town could well employ
such a title background print as
Figure 4. The lettering space is again
obvious and would, incidentally, bal-
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ance the content of the print. The
dark space seems ideal for a title.

These are merely suggestions that
will start a train of thought, the sta-
tions at which that train stops deter-
mining the types of title backgrounds
you will try out for your own movie
films.

Rollei Adapter

NEW, inexpensive, and extremely

simple adapter which will permit
using Bantam size film with Rollei
cameras, has just been announced by
Burleigh Brooks, Inc. With this new
device, Rollei owners can use the
economical Bantam-size Kodachrome
roll film, as well as Bantam size black
and white film.

The use of this Rollei adapter is ex-
tremely simple. A metal masking
frame of Bantam size is quickly in-
serted in the camera back, and a
similar mask placed over the ground
glass. Two spool adapters, one
furnished equipped with a Bantam
size spool, are quickly inserted in the
spool holders. The complete change |
from the 2V by 2%, size to Bantam

Bantam size tlm being loaded
in Rollei camera with adapter

SCIENTIFIC AMERICAN

Mavie Opportunity No. 425

...ADD A “ /i

MOVIE J CAMERA

and He’ll Be Ready!

O GET ready for that fishing trip yoz
are planning, add a Filmo Movie
Camera to your kit. With it you can
bring home every thrill in true-to-life
action pictures, even in full, natural
color. Imagine the fun you’ll have show-
ing these pictures to your friends!
With a Filmo, it’s easy to get movies
you’ll be proud to show, for Filmos are
built by the makers of Hollywood’s pre-
ferred studio equipment to give profes-
stonal results with amateur ease. Just sight
through the spyglass viewfinder, press
a button, and what you see, you get.

See Filmos today at your dealer’s, or
send coupon for free movie booklet.
Bell & Howell Company, Chicago; New
York; Hollywood; Washington, D. C.;
London. Established 1907.

Only a FILMO 8
offers all these
features:

® A lifetime guarantee!
® ‘‘Drop-in’’ threading
.. no sprockets.

® Built-in mechanism
for slow-motion and
animated-cartoon
filming.

® Automatic sealed-in
lubrication...no
oiling.

® A basic camera with
versatility tokeep pace
with your progress.

ONLY $4050
Makes movies for a few
cenis a scene

With three-lens turret head,
from $109.50

For those who prefer 16 mm. film there is Filmo
Auto Load, ace of magazine-loading motion
picture cameras, priced from $115.

MAIL COUPON FOR FREE MOVIE BOOKLET

BELL & HOWELL COMPANY

1838 Larch t Ave., Chi 111

Please send free ( ) 16-page booklet about Filmo
8 mm. movie equipment; ( ) information on
16 mm. movie cameras.

PRECISION-MADE BY

boll & Homel!
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“Make Money
With

Your Camera’

Photo-Markets

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

Ninth Edition
Revised—U p-To-Date

S50 Cents, Postpaid

SCIENTIFIC AMERICAN
24 West 40th Street  New York City

MODERN
PORTRAITURE

By Stanley R. Jordan

Adaptation of the technical
methods of Hollywood to still por-
traiture is the basis of Mr. Jordan’s
latest book for the advanced ama-
teur photographer. In it he presents
complete details on all phases of
portraiture photography, including
equipment, lighting, make-up, pos-
ing, and portraits of various types
under varying conditions. The
large number of illustrations, many
with -explanatory diagrams, leaves
little to the reader’s imagination,
guiding him through from begin-
ning to end. (199 pages, 65 by ©
inches.) — $3.10 postpaid. —

For sale by

SCIENTIFIC
AMERICAN
24 West 40th St., New York, N. Y.
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size, or vice versa, is merely a matter
of seconds. An exposure window,
placed in the proper location in the
back of the camera, is equipped with
green safety material to permit the

Rolleiflex with simple parts
needed for Bantam film use

use of all types of film. This film
window is absolutely essential in
order to insure proper negative spac-
ing. This new Rollei adapter can be
installed by your photographic dealer,
and the price is extremely reasonable.

Single-Frame Movie Work

oME of the many possibilities avail-

able to the movie camera sporting
a single-frame movie device, by
which a single frame may be exposed
at a time, as in regular still photog-
raphy, and then projected in the usual
way, are cited by Bell & Howell in
connection with the Filmo 141.

“A map can be animated with a
line which extends as by magic to
trace your travel route,” they sug-
gest. “Letters in a jumbled mass, or
even grains of sand, can arrange
themselves, on your screen, into a
neatly composed title. Dolls and toys
can be made to move on a miniature
stage as though alive. Clouds can be
caused to billow past trees or moun-
tain tops with accelerated, clearly vis-
ible motion. Explanatory diagrams
may be animated. And, if you can
draw a little, you can produce ani-
mated cartoon films, like Mickey
Mouse . . . even in color!”

Snow as Color Subject

HY shoot snow in color since it is

all white? Actually, snow is an
excellent subject for color photog-
raphy because, although to the casual
glance it may appear to be paper
white, it contains delicate color hues
that can be picked up and revealed
in a well-exposed color transparency.
This is due to the fact that snow is a
fine reflector of the colors of the ob-
jects around it. These include trees,
houses, people’s clothing, and so on,
plus, of course, the blue of the sky.

Lighting For Scientific Movies

gENRY M. LESTER, noted for his mo-
tion picture work in scientific and
surgical fields, employs am arrange-
ment whereby two miniature spot-
lights, one on each side of the stand
supporting his camera, provide the
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illumination. These lights are mount-
ed on adjustable supports, obviously
a great necessity in his type of work.
Mr. Lester uses the F-R Hi-Spot, al-
ternatively employing one Hi-Spot in
conjunction with a GE R2 reflector
flood lamp, the latter combination
when photographing an eye opera-
tion. His movie camera is the Cine
Kodak Special. Mr. Lester finds the
combination of spot and flood highly
useful, but adds that ‘it does not
lend itself to high-low circuit ar-
rangement, which circuit, however, is
fully applicable to two Hi-Spots
operating at the same time.”

Foreground Shadows

HEN the foreground is empty and

therefore without interest, a sha-
dow will help to fill up the expanse,
as in the accompanying illustration.
It fills the space by providing a pat-
tern, which, being dark, does not call
too much attention to itself and there-
fore permits the eye to center atten-

[rYTT—
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‘“Provincetown Pattern”

tion on the main subject. Such a large
area as that shown in “Provincetown
Pattern” does, however, usually re-
quire some shadow detail in the pat-
tern to show through. Smaller areas
can do with jet-black shadows, if
necessary.

Acid-Proofing Sinks

or that darkroom sink or table,
here is a formula that has worked
well in at least one laboratory:
Solution No. 1
125 grams copper sulfate
125 grams potassium chlorate
1000 grams water
Solution No. 2
150 grams fresh anilin oil
180 grams concentrated hydro-
chloric acid
1000 grams water
After cleaning the surfaces free
from dirt and paint or varnish, if any,
apply two coats of No. 1, using a paint
brush and applying hot. Follow the
usual procedure of allowing each
coat to dry before applying the next
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and then apply two coats of No. 2
in the same way. When completely
dry, wash with hot soapsuds and
finish with raw linseed oil, rubbing
the oil well down to obtain a polish.
As the table or sink is used the polish
will wear off somewhat, but an ap-
plication of linseed oil will freshen it
up again.

Amidol Developer Hint

EFERRING to our little piece in the

March 1940, issue, on amidol de-
velopment, Alfred L. Fitch, of North
Easton, Massachusetts, says that the
information agrees with his experi-
ence in over 20 years use of it, but
that he found objectionable the neces-
sity for weighing the formula each
time it is used.

“For a number of years,” he writes,
“I used a three-solution pyro develop-
er for plates and kept solutions of
pyro, carbonate, and sulfite which
were mixed at time of use. The sul-
fite was 60 degrees by hydrometer,
of which I took 1 oz., a level mustard-
spoonful (10 gr.) of amidol, and 4 ozs.
of water, to which was added 10 1o
20 drops of 10 percent bromide of
potassium solution. This I found more
convenient than weighing each time.
Multiples of these quantities were
used according to the size and number
of prints to be made.”

Body Heat as Intensifier

ALTHOUGH not to be recommended as
a general practice, some darkroom
workers have found that rubbing the
palm of the hand against a highlight
that seems tardy in showing up de-
tail, will help to speed up develop-
ment in the local spot and thereby
print out the wanted highlight detail.
The reason for this, of course, is the
basic one that the higher the tem-
perature of the developer the quicker
the development; the palm of the
hand soaked in developer and warm-
ing the latter by friction provides the
increase in temperature.

Stunting With a Kaleidoscope

HE kaleidoscope is a tube with a

peep-hole at one end and a sort of
pill-box containing an assortment of
colored pieces of glass at the other.
Two mirrors or pieces of glass black-
ened on the back are set at an angle
to each other inside the tube. The

Kaleidoscope portrait

N Makes better snapshots
. more easily

This New Kodak has
Eight Important Features

KODAK MONITOR, with Special f/4.5 lens, was designed to make any
picture taker a better one. Eight ultra-modern features are at your fingertips.

(1) Kodak Anastigmat Special f/4.5 lens. (2) Nine-speed Supermatic
shutter. A combination that makes the most of your skill—indoors or
out, scenics or fast action, cloudy or bright.

(3) Rigidly positioned lens and shutter. (4) Body Shutter Release.
Minimizes camera movement. (5) Double-Exposure Prevention. (6) Film-
Centering Mechanism. (7) Convenient Exposure Counting Scale. (8) An
Eye-Level Finder that’s a big help in bagging those professional-looking,
unposed, on-the-fly shots.

Kodak Monitor Six-16, Special f/4.5, for 24x4}4-inch pictures, $48.50.
Seeitatyour Kodak dealer’s. .. Eastman Kodak Company, Rochester, N.Y.

RODAL MONITOR SIX-16 (Special £/4.5)

: Only EASTMAN
makes the KODAK
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Stereo fans! attention
subject to prior sale

USED STEREO CAMERAS

45 x 107 HEIDOSCOP . . . with Carl
Zeiss F:4.5 Tessar . . . Plate mag. . . .
2 filters . . . carrying case ...... $85.
45 x 107 ICA POLYSCOP .. . C.Z.T
F:4.5 lens. Film pack adapter . . . 2
filters . . . case . ............. $50.

6 x 13 cm. ROLLEIDOSCOP REFLEX
STEREO . . . 4.5 Zeiss Tessar lens
. with case ............ $£125.00

Send for Free Bass Bargaingram.

Bass sHss®
179 W.MADISON ST.
CHICAGO.ILL.

A D

TRADE MARKS
AND

UNFAIR
COMPETITION

By Orson D. Munn

A TrRADE MARK is an intangible
asset of a business, yet its actual
value may grow so large that it
becomes the very foundation on
which depends the whole struc-
ture of the business. Because of
this fact, every business man
should have available such in-
formation on trade marks as will
enable him to judge with a fair
degree of accuracy the desira-
bility of any mark which he may
be considering.

Here, in one handy volume,
written in non-legal terms, is a
simple yet comprehensive in-
terpretation of the Federal stat-
utes and the body of common law
relating to trade marks and un-
fair competition.

Price $1.00 postpaid
Published by

SCIENTIFIC AMERICAN

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

SSmm. BESECIES 85e.

16 exposure rolls (except ‘‘Mercury’’ type) fine
rain developed (Eastman DK20) and beautifully
'‘nlarged on VELOX paper to 3” X 4” glossy prints
Cartridge reloaded with Eastman Plus X, 30¢
Gvery film permanently protected by our revolu-
tionary CRYOLYTE treatment. Satisfaction guar-
anteed. Fast service. Write for free mailing bag,
information. and sample print.
TECHNIFINISH LABORATORY
35 mm. Candid Camera Specialists
641-645 Brown St. Rochester, N. Y.
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device is pointed towards a light and,
as the front element is revolved,
various symmetrical designs are
formed. The kaleidoscope may be
used in photography to obtain multi-
ple effects, as in the accompanying
illustration. Both back and front ele-
ments are removed and one end at-
tached in front of the lens. The tube
is turned to obtain various arrange-
ments. Exposure, to hold the extra
images, is approximately four times
normal.

Bantam Back for Film Pack
Cameras

REDUCING backs for view cameras or
the popular ground-glass focusing
type of film-pack cameras are not
new. The introduction of Kodak’s
new direct positive panchromatic
safety film in 8-exposure Bantam size
rolls, however, has revived interest
in a special back to handle this film.

Such a back can be easily con-
structed from two plate-holders of a
film-pack camera, but the ground-
glass focusing panel supplied with the
camera cannot be used.

The center portion of one plate-
holder is cut out and matched to the
exact size of the opening in the plastic

Home-made Bantam film back for
pack camera is simple to make

case of a Bantam f/6.3 Kodak. The
all-in-one piece, lens-shutter-bellows
assembly, attached at the factory to
the camera by four screws, is not
used, but the screw holes are used to
attach the plastic case to the plate-
holder of your camera, as shown.

To make the assembly light-tight,
press in some Plastic Wood between
the Bantam case and the plate holder
after the screws have been tightened.
The dark slide of the plate holder
operates as usual and will only be
removed from the loaded Bantam
case during an exposure and then re-
placed.

The second plate-holder, with a
small center section removed, is made
into a focusing screen by mounting a
small piece of ground glass on a cut-
out block of wood, the same distance
from the front surface of the plate-
holder as is the film  plane of the
Bantam equipped holder. The screen
is encased in a small metal can or
other form of focusing hood as shown
in one of the pictures.

To register the images, place a
piece of ground glass on the film run-
way of the Bantam holder and focus
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— a test object sharply by racking the

lens in the usual manner; then care-
fully lock this point. Remove the
Bantam holder, replace it with the
second holder containing the cut-out
block of wood and ground glass, and

T1

i

adjust this ground-glass back and
forth until the previously focused
image comes up needle-sharp. Make
this adjustment permanent on the
focusing holder and the job is
finished.

The obvious and varied uses to
which the device can be put need no
discussion here. The Bantam camera
case complete, but minus the lens-
shutter-bellows assembly, can be ob-
tained on order from Kodak through
your dealer.—Herbert E. Hayden.

Focusing and film-holding backs

Police Restrictions

ITH war abroad and fifth column

talk in this country, life for the
amateur photographer is no longer
the carefree business it has been. In
New York City, after a number of
incidents in which persons were
stopped when attempting to take
snapshots from bridges and similar
places, the police department was
queried on the subject. Police Com-
missioner Lewis J. Valentine, al-
though assuring amateurs that they
will receive every consideration and
not be interfered with by the local
police, advised amateur photograph-
ers to use discretion “in the taking
of photographs at or in government
reservations, such as the New York
Navy Yard and army posts, trans-
atlantic steamers, important public
utilities and so on.”

Composing on the Easel

OMPOSITION of subject-matter
c should be done directly in the
ground-glass or finder, they tell us,
but this is not always possible. Some-
times, too, projection of the negative
on the easel gives us other ideas on how
to treat the particular subject. Com-
positions are made of lines, masses,
and light contrasts. The exact result
cannot always be studied properly
while observing the subject on the
easel. Here is an aid that may spell
the difference between a good and a
bad composition or at least between
a good composition and a better one.
Place a sheet of ordinary white paper
or cardboard on the easel and mask it
as usual. With a pencil, draw out-
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lines of the principal lines, masses,
and darks and lights, shading heavily
for the shadows (the light tones on the
easel), and lightly for the highlights
(the dark tones on the easel). Then
study the result by white light. This
will give you a pretty good idea of
how the subject is composed.

Copying Texture Subjects

THE routine copying technique is to
illuminate the original with one
light on each side directed at an
angle of 45 degrees to the plane of
the easel on which the original is
mounted. However, there are in-
stances, as in the case of textiles,
where it is desirable to show the tex-
ture of the surface as well. This is
accomplished in a simple manner.
Instead of having both lamps equi-
distant from the easel, place one of
the lamps at the usual 45-degree
angle, but move the second one in a
distance equal to two thirds of the
other. This technique will give a good
copy and at the same time show up
the surface of the original.

Human Interest

o mMANY workers a landscape is
incomplete unless it contains some
suggestion of a figure. No matter how

“Country Home”

small the figure, it brings the land-
scape or some such study as “Coun-
try Home” to life for them. The boy
running towards the house fills the
bill in the present case, even though
he is somewhat indistinct due to
movement.

Shooting Friends

oM WEBB, New York illustrator,

is a photographer by avocation,
and for the past three years has taken
a particular delight in shooting his
famous friends when they come to
call on him. His portraits have been
placed in such high esteem that he
has had two one-man shows in two
years. Frank Crowninshield, editor,
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Kyohei Inukal by Tom Webb

says of the portraits that they “mirror
a man’s inner life rather than the
transitory and superficial aspects of
his physical exterior.”

“Cameras like Tom Webb’s,” he
adds, “can be bought anywhere. Con-
cerning his films, too, his darkroom,
his developer, his technical methods,
there is no mystery at all. The enigma,
all of it, springs from Tom Webb him-
self; his sensitiveness as a man, his
ability to apprehend and evoke; to
imbue his sitters with an added and,
perhaps, unsuspected aura.”

Mr. Crowninshield himself is among
Mr. Webb’s “victims,” as are also
Kyohei Inukai, the portrait painter,
Mr. Webb’s study of whom is repro-
duced here; Bruce Barton; Pierre Van
Paassen; Dean Cornwell; Owen Davis;
James Montgomery Flagg; John Gold-
en; Rube Goldberg; Clarence Bud-
dington Kelland; Grantland Rice; and
many others.

Utilizing Rubber-Cement Waste

HE penny-saved-is-a-penny-earned

philosophy is put to practical use
by the students of an art school, who
save the excess cement along the
sides of a paste-up and roll it up into
a ball which is used as an eraser.
They find it wonderfully efficient in
erasing spots and dirt, particularly in
wiping up the leavings of a removed
strip of scotch tape. The trick will
work as well for photographers.

Why Pure Water
for Solutions?

HE frequently occurring question

concerning the use of pure water in
mixing developer solutions is dis-
cussed authoritatively by LeRoy Rose-
lieve, an xpert in these matiers and
designer of the fine grain developer
X-33, in a recent issue of The Foto
Review, a publication o. Fink-Rose-
lieve Co., Inc.

“The fact is too often forgotten,”
he writes, ‘“that water demands
most serious attention when mixing
and diluting developers, fixing solu-
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Bee Bee ROLLEI ADAPTER

for Bantam size film

Here’s the only genuine Rollei Adapter, made at
Rollei Headquarters, which insures exacting film
spacing and eight full 28 x 40 mm. size pictures on
inexpensive Kodak Bantam size color film! Consists
of two easily inserted spools and masks for film and
ground glass. A permanent safety film window is
installed in your camera by skilled Rollei technicians

to insure precise picture results. Price, including
zipper case and film window msta.llatlon

on any 6 X 6 cm. Rollei camera, only.. $6.00
Complete installation for 4 x 4 cm. Rollei. $7.50

View Your Bantam
and 35 mm. Color
Film, Greatly En-
larged, With This

ILLUMINATED
ENLARGING
VIEWER

 ONLY...$8.50

Just slip your Bantam or 35 mm. color film (or black
and white) into this viewer, and they appear enlarged
to 212 x 3% inches! Magnified to this size, and
brilliantly illuminated, you see the tiniest details
clearly . . . see all the true color tones . . . and
get a pleasing stereo or ‘‘third-dimension” effect
as well. Complete with precisely ground viewing
lens, 15-watt illuminating bulb, and snap

switch. Extremely light and rugged. Only.. $8.50

(Carrier for 35 mm. film, $1.00 extra)

At dealers everywhere; or write

BURLEIGH ‘B‘ROOKSmc

PHOTO GOODS

126 W, 42.. STREET NEW YORK CITY

during our ANNUAL
Pre-Inventory Sale

i
Every Camera Brand New!
35mm Robot I Primotar F3.5 List $114.. $79.50
35mm Dollina O F4.5 Vario List $18.50... 12.50
35mm Watson F2.9 Prontor .............. 19.88
35mm Tenax I Novar F3.5 List $60.. 42.50
35mm Perfex 33 F3.5 List $29.50 .... .. 22.50
14V.P. Precision F2.9 Compur............ 19.50
14V.P. Dolly A Radionar F3.5 Compur.... 19.50
15V.P. Parvola A Tessar F3.5 Compur... 22.50
14V.P. Foth Derby F2.5 ................. 18.37
14-120 Perle F2.9 Compur. List $49.50.. 34.50
15- 120 Weltur F2.8 Tessar. Compur. Lxst
1 50500 0000000000000G0000060000000G 90.00
VP Exakta B F2. Biotar. List $310 225.00
l5ﬁx21,{; Korelle Reflex II Victar F3.5
t $105 84.50
14.25
616 Koda.k Sr. (Disc. Mod.) F17.7 List $17.50 12.95
616 Kodak Sr. (Disc. Mod.) F4.5 Compur
215351 L I 550600000 6006000 006 0060000000000 27.50
619x9cm Thagee F4.5 Ihagee. Compur .... 42.50
616x9cm Zecca F4.5 Compur ............ 37.50
9x12cm Nizzo F4.5 Dominar. Ibsor.D.E... 37.50
9x12cm Thagee Duplex F4.5 ............ 49.50
14x314 Voigtlander Bessa F4.5 Voigtar
Compur List $35 ....coiiiiiiiiiiinnn, 22.50
10 DAY MONEY BACK GUARANTEE
Send for New Barpain List Today! Address all
Requests and Mail Orders to 142 Fulton St.
"The House of Photographic Values"

BE Couens ExcuAm;E
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Amateur Photographers

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

New Ways 1N Puotocrapuy, by
Jacob Deschin. Eminently practical
from every point of view, this new
book contains nothing of theory and
nothing that the advanced amateur
photographer will not find valuable
in one way or another. It covers the
whole range of amateur photography,
discussing such things as trick pho-
tography, photomurals, retouching,
infra-red, and a number of other sub-
divisions that will not be found else-
where in as clear and concise a man-
ner. $2.85.

UNIvERsAL PHOTO ALMANAC AND
MARKET GuIDE. How, when and what
to photograph in order to make
money with your camera; where to
sell different types of prints. $1.00.

SyNcrOFLASH PHoTOGRAPHY, by Wil-
lard D. Morgan. Flashlight bulbs,
as sole and as supplementary light
sources for photography. Equipment
and how to use it. $2.10.

PuoTtocrAPHIC CHEMICALS AND SOLU-
TIONS, by J. I. Crabtree and G. E.
Matthews. Written in non-technical
language so that the book may be
read and understood by all photo-
graphic workers. $4.10.

THE Boys’ Book oF PHOTOGRAPHY,
by Edwin Way Teale. The complete
gamut of photography from history
to modern practice. Essentially prac-

tical for boys both young and old.
$2.10.

PuoToGRAPHY BY INFRARED, by Wal-
ter Clark, F.R.P.S. Accurate technical
information on the whole subject of
the title. How to obtain the best
results. $5.10.

PHOTOGRAPHING IN COLOR, by Paul
Outerbridge, Jr. A thoroughly prac-
tical guide for the perplexed color
photographer, either rank beginner
or advanced amateur. Included are
16 full-page, four-color reproductions.
$4.95.

Prices QuoTep INCLUDE PoSTAGE

We Can Supply Any Photographic
Book in Print

SCIENTIFIC AMERICAN

24 West 40th Street New York City
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tions and other photographic formu-
ias. Few are aware that even munici-
pally supplied water may cause an
endless amount of trouble from a
photo-chemical standpoint, due to the
fact that it may contain a large
amount of harmful impurities. These
impurities occur in the form of various
calcium, aluminum, copper, and iron
salts, in addition to minute vegetable
and marine matter, which react with
the chemicals used in solutions and
are very harmful in their chemical
reaction during processing.

“Iron salts appear particularly in
considerably large quantities since the
water has to pass through a multitude
of metal pipes made of various alloys
of questionable condition. During its
journey through these pipes the water
will collect and carry a lot of iron
deposit and other impurities. The
presence of any considerable quantity
of iron salts in a developer will
seriously affect the photographic
emulsion and the chemical action of
the solution itself. Developers mixed
in water of doubtful purity break
down rapidly and produce an abun-
dance of stains, black spots, and other
blemishes on the surface of photo-
graphic emulsions.

“Therefore, we cannot stress too
greatly the importance of using only
purified and preferably filtered water
for mixing solutions if no distilled
water is readily available. This pre-
caution will eliminate the possibility
of contaminating solutions with im-
purities which act as oxidizing agents
in a developer, thus decreasing the life
and usefulness of solutions. The slight
expense involved in using distilled
water or equipping water faucets with
filters will more than pay for itself by
insuring a longer life to developers
and fixing solutions besides producing
better results in negatives and prints.”

Why Home-Made Safelights Fail

ALTHOUGH the amateur worker with
a yen for making his own gadgets
may do so with many odds and ends
of small equipment, safelights are not
one of the things he should attempt.
The ordinary means is to use a red
bulb or screen the lamp with a piece
of green cellophane. But this is in-
adequate and far from safe when
handling sensitized materials. In this
case, at least, it is better to purchase
the commercial product, for the rea-
son that, it being difficult to obtain a
single simple dye that is pure in
color, the commercial slide is made
up of a number of different colors.
The red bulb, on the other hand,
while it may look red, may also be
transmitting some blue, and this blue
will fog the emulsion.

Daylight Shots Indoors

UNLIGHT through -curtains, a bowl
of peaches on the kitchen table by
the window and patterns of light
nicely arranged. make up the ingre-
dients of “Still Life.” A snapshot ex-
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is the keynote of

Simplicity
still-life camera studies, .many
of which can be shot indoors by
daylight, as was this example

posure with a reflex camera held in
the hand while standing on a kitchen
ladder to get a down-tilt, caught this
picture at 1/25th of a second, /5.6,
on fast pan film. Opportunities such
as this are frequent in the home.
Sometimes the arrangement is just as
you want it; sometimes the table is
cluttered up too much; a picture is
possible only if one object, such as
the fruit bowl here, is isolated from
the rest. If sufficient depth is not pos-
sible with a snapshot, move farther
away and enlarge only the wanted
portion, or, of course, use a tripod.

WHAT'S NEW
In Photographic Equipment

Kopak EkKTrRA ($235 to $325): East-

man’s new high-grade 35mm
miniature camera, featuring inter-
changeable backs, comprises three
units: camera body, interchangeable

Operating controls of new Ko-
dak Ektra are grouped on top

lens, interchangeable magazine back.
Body and back, when placed together,
combine into single trim unit, with
rounded ends fitting user’s hands.
Each back has manually set exposure-
count dial, mechanism for moving
film, visual indicator to check on film
movement, metal slide which auto-
matically covers film opening as back
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Bplendid opportunities. Prepare in
spare time. Easy plan. No prang\u

experience needed, common  sch
education _ sufficient, Send for fres
booklet, Opnortumtiu in Photogra.

partioulars requirements,
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is unlocked from camera body. Slid-
ing lock keeps back fully light-tight
when unloaded from camera body.
Back cover also has small metal indi-
cator dial to identify film in magazine.
Film winding by small lever takes

Interchangeable magazine backs
are one feature of new Ektra

two quick flicks of thumb. Inter-
changeable lenses include Ektar f/3.5,
35mm focal length; Ektar /1.9, 50mm
focal length; Ektar /3.5, 50mm focal
length; Ektar £/3.5, 90mm focal
length; Ektar £/3.8, 135mm focal
length; Ektar £/4.5, 153mm focal
length. All lenses, surface-treated to
improve clarity and brilliance, couple
automatically with Ektra range find-
er. Focusing by range finder to five
feet on two telephoto lenses; to 31
feet on others, with closer focusing by
scale. Diaphragm scale, distance
scale, direct-reading depth-of-field
scale engraved in large numerals on
lens; special indicator for infra-red
film. Lenses screw in; positive lock
holds them in position. Large, milled
ring for rapid preliminary focusing,
with smaller milled focusing wheel
for final adjustments. Shutter of pre-
selected type, width of slit established
as shutter dial is set. Shutter speeds
above 1/25 second (up to 1000)
selected by lift-and-set dial; slower
speeds (1 second to 1/10) by auxiliary
dial. Brown cowhide combination
case ($15) available to take camera
with lens, extra magazine back, two
extra film cartons, several filters.
Ektra may be purchased with any de-
sired lens, including telephoto.

KingpoN FiLm WAsHER ($1): For
washing film in Bakelite or metal
reels. Handles up to dozen 4 by 5-inch
cut films or three rolls 35mm film.
Eight outlets in base for expelling
hypo-laden water. Washer incorpo-
rates own elevated base. Rust-proof
spun-aluminum construction.

CRAWFORD FLEXICHROME PROCESS ($6

complete outfit): For making in-
expensive color prints from black and
white negatives, by contact or en-
largement on special Flexichrome
Matt Base Positive Relief Film. Pro-
cess produces black dyed gelatine re-
lief image on white backed celluloid
base, colors being applied to surface
with brush. Outfit includes set of 12
Flexichrome colors (in one-ounce
bottles) ; Flexichrome Modeling Agent
or Black Dye Bath (powder) to make
64 ounces, or 2000cc working solu-
tion; Flexichrome Liquid Paper Back-
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ing (6%-ounce jar); Flexilene Quick
Drying Cover Varnish (four-ounce
bottle); chromic acid; ammonium
bichromate; soft flat backing brush;
camel’s hair paint brush; Flexichrome
lintless paper-napkin blotters (200);
instruction booklet. Flexichrome film
available separately in sizes 5 by 7 to
20 by 24 inches, prices varying $1.05
for half-dozen 5 by 7 to $30 for dozen
20 by 24.

BoeEs Moper A 35mm FiLMm WINDER

($4.50): For daylight loading of
bulk film into all standard magazines
and cassettes. Capacity to 100-foot
rolls of Eastman film or 50-foot rolls
of other popular brands. Bulk film
storage chamber mnormally closed
when spool leaders are threaded.
Film gate opened when door is closed.

Film emulsion does not touch winder |

at any point. Special inter-lock fea-
ture prevents opening door unless film
gate is closed. Frames counted auto-
matically.

Kopak PrRINT LACQUER (60 cents for

8-ounce can): Designed to pro-
tect surface of prints from marks,
dust, abrasion, and atmospheric dis-
coloration. May also be applied on
album covers, leather surfaces of
cameras and cases, other equipment
made of natural or artificial leather,
and metal parts (to prevent oxidation
and discoloration).

SEECLEAR FotroroLio ($5 for deluxe

genuine leather; $3.50 for imita-
tion leather): For filing contact prints.
Equipped with transparent acetate
pockets for inserting prints. Each
pocket attached by cloth hinges. Each
pocket holds two prints back to back
with negatives between. Pockets flip
back for display.

S1x-20 FLasH BROWNIE ($4.25): Fea-

tures built-in shutter synchro-
nization for Photoflash. Takes pictures
2Y4 by 3% inches. Accessory flash-
holder $1.50 extra; may be purchased
separately. Similar to Six-20 Brownie
Special, but two threaded electrical
connectors provided on front of case
to take flash unit and carry synchron-
izer current. Flash holder made of
black molded material, with four-inch
polished metal reflector. Socket of
spring type. After firing, bulb is re-
leased by finger pressure on two small
projecting clips, and shake of camera.

ENLARG-O-METER ($4.95, including

Reco Gray-Scaler): Exposure
meter for enlarging timing, featuring
micro-star providing sharp division
between matching surfaces, making
readings possible as low as 1/50 foot-
candle over area 1/16-inch diameter;
automatic switch turns unit off when
not in use; simple cam shutter instead
of rheostat; two-color dial for easier
settings; Bakelite case. Reco Gray-
Scaler supplied with meter makes
calibrated gray scale with relative ex-
posure number printed right on strip.
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BETTER
PICTURES

ARE EASY TO TRKE ...

. . . if you know
a few of the simple fundamental
requirements. Once you find out
how your camera works, learn how
to make correct exposures, and
master the basis of composition,
your camera results will show im-
mediate improvement. You need
not wade through text books, dry
treatises, in order to obtain this
information. Into “So You Want
to Take Better Pictures,” the
author, drawing on a varied experi-
ence in photography, has packed
just the things you need to know.
Questions and problems have been
anticipated, answered in detail, for
the camera owner who has his de-
veloping and printing done at the
photo shops. Written as a running
story of your camera and how best
to use it.

Chapter Summary:
What Your Camera
Does: Equipment for
Better Photography: In-
door and Outdoor Pic-
tures: Portraits; Action
Photography: Candid
Pictures: Angle Photog-
raphy: Color; Tricks
with Your Camera:;
Troubles and How to
Overcome Them.

"SoYouWant totake

BETTER PICTURES”
By A. P. PECK

Associate Editor,
Scientific American

N the 210 pages (16 chapters)
is all you need to know to guide
you along the path to better photog-
raphy. Dozens of illustrations help
to explain the text. Board covers.

per
$ Copy
(Plus 10
cents postage)

Order direct from

MUNN & CO., INC.
24 West 40th Street, New York City
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SMITH & WESSON

Rovolvors

SPRINGFIELD, MASS.

NATIONAL DEFENSE

Activities have emphasized interest
in all firearms, both new and old.
England’s plea for pistols, rifles,
revolvers, shotguns for defense of
British homes has brought to light
thousands of antiques that will no

longer shoot. Do you know what
your antique arms are worth? Have
you ever thought you would like to
be a collector? Perhaps that ancient
gun of yours will serve as a nucleus
for your collection.

GUN COLLECTING

By Charles Edward Chapel
(1st Lt. U. S. Marine Corps., Retired)

Any gun fancier who has never ridden the
hobby of firearms collecting will, in all
probability, reach the last page of this book
with the firm resolve immediately to in-
augurate his hitherto negected gun gather-
ing activities. Although written for the
novice, and therefore equipped with an
excellent glossary, index, bibliography, and
source lists of collectors, museums, and
periodicals dealing with the hobby, the
veteran also will find this volume well
worth addmg to his library. (232 pages,
5 by 7Y% inches, 15 illustrations.) —$2.60
postpaid.

THE GUN COLLECTOR’S
HANDBOOK OF VALUES
By Charles Edward Chapel

of inestimable value to gun collectors,
both amateur and professional, is this
newest publication by the author of “Gun
Collecting.”” Some 2000 antique and semi-
modern pieces, over 500 of which are illus-
trated, are described in detail, and values
for “good” and *‘fine’”’ condition have been
assigned. For those who collect old guns, or
for those who would like to collect them,
this publication is absolutely indispensable.
(220 pages, 4% by 715 inches, 33 full
page plates.)—$3.10 clothbound and
autographed, postpaid.

For sale by

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

[} YOU CAN
~{CATCH MORE FisH

Creek Chub’s new 1941 Catalog is
a practical, fascinating,
guide to better fishing! Shows lures
and flies in natural colors! Sent
FREE upon request! Write today!

] CREEK CHUB BAIT CO.
533 So. Randolph St. Garrett, Ind.
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YOUR FIREARMS
and FISHING TACKLE

Conducted by A. D. RATHBONE, IV

INTEREST IN FIREARMS is traditional with American men; fish-
ing tackle is a requisite of one of the world’s oldest occupations.
Scientific development of guns and tackle, in the use of which
millions yearly find sport and recreation, fathers this month-
ly department which welcomes correspondence from readers.

Marlin—1941

HEN you receive your copy of

the Marlin Firearms Company’s
new 1941 catalog, you’ll have an en-
cyclopedia of the entire Marlin line
of 35 splendid guns. You’ll find 10
rifles in the .22 caliber class, eight in
the .30-30 group (which includes your
option of a .32 Special Model), 15
over/under shotgun models, and two
smart numbers in the .22 smooth-
bores with which to break miniature
clay targets. Model 101-DL bolt
action, single shot, .22 caliber, is going
to delight the nation’s junior target
shooters, for it is self-cocking, has
peep-sight, ramp front sight and hood,
swivels, and a 24-inch round barrel
—all for slightly over seven dollars.
This should help produce a good crop
of younger generation gunners, a
healthy sign in this country these
days.

Another new Marlin for folks who
like to smash little clay targets with
.22-caliber scatter shot is Model 80-
CSB, a smooth-bore, 8-shot, clip type,
bolt-action repeater whose 24-inch
round barrel is recess-choked to aid

and, although not available until late
June, it will sell for less money than
other guns in the same field.

Marlin’s series of Model 90 over/
under shotguns needs no introduction
to American shooters. This year
they’ll be featured with checkered
grip and forearm, whether of double
or single (non-selective) trigger
style. They may be had in 26-, 28-,
or 30-inch barrels in the 12 gage; in
26- or 28-inch barrels in the 16 and
20 gage; in the .410 bore, with 26-
inch barrels, all with the double trig-
ger. The same selection is offered in
the single-trigger gun except that the
.410 is not made in this style. The
single trigger is absolutely positive in
action and will not fire both barrels.
Due to war-time conditions, it has
been necessary to suspend manufac-
ture of the famous Skeetking.

Another Marlin 1941 feature is the
new style buttstock, best described in
the words of the catalog: “Marlin in-
troduces a new and one-piece mili-
tary type buttstock, handsome with
fluted comb and semi-beavertail
forearm, for its popular .22-caliber
rifles. Fashioned for easy holding, bal-

One of Marlin’s newest guns

in scattering the tiny pellets. Other
.22-caliber Marlins are two single-
shot bolt actions; two 25-shot bolt
action, tubular magazine, 24-inch,
round barrel guns, one equipped with
peep-sight, ramp front sight with
hood, and swivels. Then, there’s
Model A-1C, an automatic .22 rifle,
six-shot clip type, for long-rifle car-
tridges only; and its brother, with
peep-sight, hooded ramp front sight,
and swivels. And, of course, the old
reliable Marlin 39-A (May and No-
vember 1940), one of the country’s
finest small-caliber rifles since its in-
ception in 1891.

In the heavier caliber group—.30-
30 or .32 Special—you’ll find eight
excellent guns, of which Model 36A-
DL, with 24-inch barrel, 2/3 maga-
zine, six shots, checkered grip and
forearm, detachable swivels, leather
sling strap, and pistol-grip cap is the
newest member. In .30-30 or .32
Special, this is Marlin’s latest contri-
bution to the deer-hunter’s happiness,
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ance, and ‘feel,” the new buttstocks
have the fine proportions usually as-
sociated with custom-made firearms.”

All details of these and other guns
are completely listed and illustrated
in the new Marlin catalog. If you’d
like one, just let us know, but please
—please—remember to send us six
cents in stamps to cover mailing and
other costs.

Want a Tackle Tax?

HE so-called Pittman-Robertson

Act provides for annual Con-
gressional appropriations to many
states from the 11l-percent federal
excise tax on sales of sporting arms
and ammunition. Any state which re-
ceives approval of its rehabilitation
projects for its wildlife participates
in the annual grant of these accumu-
lated funds, provided the state (1)
appropriates 25 percent of the cost
of such projects and (2) goes on
record legislatively not to divert
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hunting license funds and fees from
conservation channels. During the last
two years this method has provided
close to $6,500,000 for wildlife resto-
ration projects, other than fish, in the
states that have participated.

Now comes another piece of legis-
lation, known as the Buck Bill, mod-
eled on the Pittman-Robertson Act,
and reportedly designed to accom-
plish the same thing for fish that the
P.-R. Act has done for wildlife. How-
ever, the situation does not appear to
be comparable. Questionnaires were
sent to several state conservation de-
partments asking whether they need-
ed or would be interested in federal
funds for rehabilitation of fish.

Three of the states that are among
the hardest fished in the country—
Indiana, Michigan, and Wisconsin—
advised that additional funds were
not needed. Anglers in California are
reported to be definitely opposed. In
our opinion, this is a poor time to
consider another tax on the sports-
men. We’re going to pay increased
taxes to support the national-defense
program, and certainly, until the
states themselves are more unanimous
in their desire for federal help, we
see no reason to over-burden the al-
ready burdened sportsman with an
extra 10-percent tax.

Angling Heresy

HEN a man occupies himself for

two to three months every year
for five years in diligent, assiduous
angling for Newfoundland Atlantic
salmon, and when he then says, “No
spring will ever be complete without
a day of salmon fishing,” he has proved
fallacious the old adage, ‘“Familiarity
breeds contempt.” To the contrary,
Lee Wulff, angler of many waters,
author, artist, and motion-picture
photographer of rod and line se-
quences that cotton your mouth,
tingle your spine, and make you want
to go and do likewise, maintains the
salmon is deserving of more respect
than any other game fish.

The salmon fisherman, says Wulff,
faces the dual task of acquiring a tech-
nique different from that he has used
in other forms of angling, and of
mastering sufficient ichthyological
lore of Salmo salar to enable him to
fish intelligently and with even a
moderate amount of success. These
tenets are particularly true in view
of the gradual but decided change in
salmon tackle. The long, two-handed
rods are disappearing from the Hum-
ber, the La Poile, the Gander, the
Codroy, and other famous Newfound-
land streams. In their places are
found five- to six-ounce rods from 815,
to 9% feet long.

An advocate of lighter rods and
terminal tackle, Wulff suits his equip-
ment to stream size and conditions,
often using a two- to three-ounce rod
to accomplish what he considers the
peak of salmon fishing sport—to
hook, play, and land a big fish, un-
aided, on light tackle. Terming his
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own method of playing a fish “rank
heresy,” he explains that after the
fish strikes and starts the run, he
lowers the rod to an almost horizontal
position, thus permitting the line to
flow freely through the guides with
a minimum of friction. The instant
the run stops or slows up, the rod is
flipped back to vertical to provide the
necessary line tension to hold the
fish, and slack line is then reeled in.
The process is repeated until the sal-
mon has become sufficiently tired to
land.

As to leaders, length and thickness
depend on water and weather condi-
tions, but Lee warns us to ‘“use light
leaders to catch more fish,” and sug-

Wulff and 15-pound salmon

gests leader lengths from six to 25
feet, “each having its proper place
under the varying conditions of the
fishing.” He says, “the length of the
leader is equally as important as its
thickness in fooling the wary fish.”
His leaders taper from .022 down to
.012 or .011 for normal angling, but he
has successfully used tippets as fine
as .008.

Heretical or not, Lee Wulff’s fish-
ing methods and his study of the
salmon bring him results with a max-
imum of sport. To acquire his ex-
tensive knowledge of where salmon
lie in streams, what they prefer in
lures, and why; how best to hook,
play, and land them, he catches—
and returns—an average of 500 fish
per season. If the fish are properly
played, brought in quickly before
they are too tired, and if a gaff or
other injurious instrument is not used
in landing, 99 percent of fish so land-
ed will live.

Admittedly, an angler who so ex-
haustively studies his avocation is in
a position to discuss the sport with
authority. This Lee Wulff has done
in his latest book on salmon, “Leap-
ing Silver,” which is profusely illus-
trated with his own drawings and
photographs. Of exceeding interest
to clubs and organizations that desire
to provide entertainment for mem-
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GUNS, PISTOLS, SWURQS

Short European Crossbow ................ $
Japanese matchlock gun

British flint lock musket ................ 30.
Civil War Enfleld musket ....... 10.
French flint tinder lighter .... 32.
Pr Percussion holster pistols, cases . 57.
Model bronze cannon on carriage . 14.
Scottish claymore ............. 29.
Scottish halbard ................ 37.

1940 catalog, T5th Anniversary edition, 304 pages,
over 2000 illustrations of breast plates, helmets,
guns, swords, daggers, medals, badges, buttons,
etc mailed /or 50 cents. Spectal circular for 3¢
stamp.

FRANCIS BANNERMAN SONS

Free Museum and Salesrooms,
501 Broadway, New York City

Have You Sent For Your
FREE
List of Books
on
Firearms, Natural History,

Angling, Gun Collecting?

The Editor of “Your Firearms and Fishing
Tackle” has compiled lists of publications
on the above subjects from the book reviews
that have appeared in our columns. This
list is free and offers constructive sugges-
tions on excellent material in these fields.
A postal addressed to “Arms and Tackle
Editor” will bring you a copy of each of
these lists.

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

THE

WESTERN ANGLER
by
Roderick L. Haig-Brown

Two of the finest books ever printed
on the lore, technique, and fascination
of fishing; presenting history, habits,
and scientific development of British
Columbia trout and salmon. True con-
servationists will prize and cherish
these magnificent volumes. 2 vols.,
totaling 391 pages, 9 color plates, nu-
merous other sepia illustrations, on
deckle-edged paper. Limited to 950
copies. $25.10 postpaid.

For Sale by

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

FLY FISH ro:

MORE FISH IN ‘41

SPECIAL OFFER =
Send 25¢ for 112p. catalog 228}
and 24p. “Moviegram™ ﬂ{‘
casting lessons—and get FR
either Mew "0.C.UM™ Glass-Eye
Streamer Fly or 25¢ 10-yd. coil
VEC, the new leader that tiea
without soaking (ssccil'y which).
Catalog shows hundreds of .
life-colered flies, lures,
© tackle—tells how to
“fly fish for more

~ ﬁ.uh.

wete THE WEBER LIFELIKE FLY CO\\
Box 4171Stevens Point, Wisconsin
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NOW
MORE THAN EVER BEFORE

IT PAYS

fo

KNOW GUNS

and

HOW TO SHOOT THEM

MASTERING THE RIFLE, by Mor-
ris Fisher. Deals with sight adjust-
ments, firing positions, use of the sling,
breathing, trigger squeeze, wind al-
lowances, ’scope sight elevations,
choice and care of a rifle, and many
other items of importance to both be-
ginner and experienced shot. For the
new rifleman, the procedure of shoot-
ing is carefully outlined with a view
to assuring prompt results. 206 pages,
8 by 5% inches, 26 line drawings, 14
photographs.  $2.60.

THE HUNTING RIFLE, by Col.
Townsend W helen. Clearly and with
splendid simplicity, this book covers
fields of elementary ballistics, design,
selection, use, and markmanship of the
American rifle. Authentic and help-
ful to the last degree. 463 pages, 89
illustrations. $4.85.

MASTERING THE PISTOL, by Mor-
ris Fisher. Together with its com-
panion volume, “Mastering The Rifle,”
this book by an expert marksman will
prove invaluable not only for devotees
of the sport of target shooting, but
also from the standpoint of national
defense. Carefully planned to lead the
beginner step by step from the first
elements to the refinements of hand-
gun shooting, each chapter is a com-
plete, self-explanatory lesson, free
from confusing technical terminology.
158 pages, 5% by 8 inches, 15 plates,
11 line drawings. $2.35.

A HISTORY OF THE COLT
REVOLVER, by Charles T. Haven
and Frank A. Belden. Unquestionably
the finest book of its kind ever pub-
lished. Historically complete, fascinat-
ingly authentic, it fills a gap in gun
literature, stands alone in its field.
711 pages, 500 illustrations. $10.10.

PRICES QUOTED INCLUDE POSTAGE

SCIENTIFIC AMERICAN

24 West 40th Street. New York City
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bers, are Wulff’s “Newfoundland
Series” of motion pictures in full,
natural color. These graphically de-
pict not only salmon and trout fish-
ing in Newfoundland, but also deep
sea angling off the coast, as well as
hunting trips for ptarmigan, caribou,
and moose. Lee’s latest folders are
available to clubs and other groups.

“Those Mossbergs”

HEN, last May, we told you about
the new .22-caliber rifles by
O. F. Mossberg & Sons, Inc.—Models
42M, 46M, and 51M—we received so
many inquiries we couldn’t go fish-
ing. We suspect that situation will re-
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ceiver, this can be easily and simply
done by sliding the whole apparatus
from the rear of the barrel without
use of any tools. All parts are so con-
structed that it is impossible to re-
assemble them incorrectly. They’re
made to fit and fit perfectly; one way,
and one way only—a boon to many
shooters.

The four inserts of the hooded
ramp front sight are composed of a
wide, flat-top post; a narrow, flat-top
post; a bead; an aperture. They are
permanently attached to the gun in
a notch in the ramp, can’t be lost or
bent out of shape when not in use,
and, depending on the type of shoot-
ing and the gunner’s preference, are

Mossberg’s model 51M

occur—except we’ll have to give up
ice fishing, not stream angling—when
we tell you of certain refinements
that will be found on all Mossberg
guns in 1941, and particularly on
Model 51M, which is the 15-shot auto-
matic that handles .22 regular or
high-speedlong-rifie cartridges, either
lubricated or dry, and which proved
so universally popular last year.

Every 1941 Mossberg gun will have
a blued finish that will be second to
none. The Mannlicher, Mauser, or
Military type—whichever name you
prefer—exemplified by these three
models was so acceptable to shooters
that no change is contemplated in
general design and styling. Each
member of this “M-Family,” you’ll
recall (May 1940), is equipped with
hooded ramp front sight with four
permanently attached inserts: No. 2
rear sight with screw adjustment for
windage and elevation; No. 4 micro-
click peep-sight which swings out of
the way, permitting use of open or
’scope sights. All have detachable
swivels, non-breakable molded trig-
ger guard with finger grooves, and in
the cases of Models 42M and 46M,
there’s a Mauser-type bolt-action that
hugs the stock and doesn’t interfere
with ’scope mountings.

In Model 51M—the automatic—
the shooting world will be treated to
two more Mossberg innovations. The
safety, which was formerly a red and
green ‘traffic light” type on top of
the small-of-the stock, and just be-
hind and below the rear end of the
barrel, has been changed and im-
proved. It is now in the form of a
lug-bolt, positively operating from
the receiver port, and by means of
which the action of the gun may be
backed up and held open at the port
for cleaning purposes without remov-
ing the bolt containing firing pin and
the balance of the firing mechanism.
If, however, it is desirable to extract
the bolt and firing section of the re-
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quickly swung up into place or folded
down into the notch, out of sight and
harm.

The three “M” guns are drilled and
tapped for all Mossberg side-mount-
ing telescope sights. The 1941 catalog
is now on the press and will be ready
by the time you read this. In it, you’ll
find all we’ve said, and more, ampli-
fied by pictures and descriptions.
We’ll be glad to send you a copy, if
you’d care to have one.

POT-SHOTS
At Things New

OuTING MANUFACTURING COMPANY,

makers of tackle boxes galore,
show real appreciation of value of
non-corrosive metal to ocean-going
anglers by offering the world’s only
Monel metal tackle box in generous
proportions—21-inch length, 61 -inch
width, and 7-inch height. It boasts
two automatic cantilever type trays
with six compartments in the upper,

Monel metal tackle box

nine in the lower, ample room in the
bottom for reel, large plugs and com-
plete supply of tackle. Coated with
clear lacquer inside, in black, ripple-
finish baked enamel outside, Outing’s
newest comodious tackle box is
waterproof, weatherproof, offers a
life-time of service.
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Our Book Corner

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

MUST WE GROW OLD?
By Barclay Newman

NIVERSAL is the realization that we
all must grow old—unless in the
meantime science finds ways to head
off this slowly creeping process. This
makes the subject of the present book
equally universal in appeal. And
scientists are at work on research
connected with numerous angles .of
this all-important problem. What they
are doing is explained in this work
in seven lengthy, topical chapters.
One discusses geriatrics, our newest
medical specialty which deals with
the diseases of old age, now that an
increasing proportion of the popu-
lation reaches advanced years. An-
other asks whether death need in-
variably be the result of some pre-
cipitation cause, as at present; that is,
without such cause would we live on
and on indefinitely? A third deals
with food factors which limit life,
and a fourth with our hormones,
chemical messengers of the blood,
which may number our days. Cancer
and the problem of aging is a fifth,
and a sixth is high blood pressure.
The author, primarily a scientific man
(biologist), writes for the reader who
wants scientific substance to his read-
ing, not just fluff; and, while this
still is a popular work, it is a solid
one based on recorded research in
biological literature. (269 pages, 5%
by 8 inches, unillustrated.)—$2.60
postpaid.—A. G. I.

MEN AND VOLTS

The Story of General Electric
By John Winthrop Hammond

T IS curious that a history of one of

the outstanding industrial and re-
search organizations of the present
day should end with the year 1922.
Since the material for the present
book was finally brought into shape,
18 years have elapsed, during which
there has indeed been remarkable
progress in the electric industry. On
the other hand, the progress from the
beginning of the industry in the
United States up to the year 1922 en-
compassed the romantic period of
rapid and unparalleled development.
In these pages is told the story of the
struggles with early dynamos, the
sales resistance that had to be over-
come before electrical power and dis-
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tribution could be started even on a
small scale, the early days of the elec-
tric light, the battle between the arc
and the incandescent, and all the
other ramifications of the early
struggles of electricity. While the text
is essentially devoted to those organi-
zations which eventually were merged
into the now famous General Electric
Company, it deals also to some extent
with contemporary work in allied in-
dustries. A brief epilogue and an ap-
pendix to the original author’s text
serves quickly to bring the reader up
to date. (436 pages, 6 by 9 inches, a
large number of illustrations.)—$2.60
postpaid.—A. P. P.

LEAPING SILVER
By Lee Wulff

N Alaskan by birth, an ichthy-

ologist and an expert angler by
dint of exhaustive research in many
waters, the author has followed his
two other successful books, “Lee
Wulff’s Handbook of Fresh Water
Fishing” and “Let’s Go Fishing,” with
this splendid dissertation on salmon
angling in Newfoundland. For the
experienced salmon fisherman, as
well as for the would-be Salmo
salar nimrod, this book is packed with
informative helpful data “On the Life
of the Salmon,” “On Where Salmon
Lie,” “On Salmon Tackle,” “On Hook-
ing the Salmon,” “On Playing the
Salmon,” all simply and informally
told. For the sportsman who collects
beautiful books, there is a Limited
Edition of 540 autographed copies in
half leather, in slip case, with full
color frontispiece. (150 pages, 6 by
8 inches, 72 action photographs, 26
sketches.) —Regular edition, $3.60
postpaid; Limited edition, $15.10 post -
paid.—A. D. R, IV.

MULTIPLE HUMAN BIRTHS

By Horatio Hackett Newman,
Professor of Zoology

NTIL this book was written there

was no book on this subject for
the general public. Professor New-
man, an outstanding American scien-
tist, has made the study of twins and
the science back of them a specialty
for 25 years. This most readable book
deals with the mutual intimacy and
interdependence of twins; odd no-
tions entertained about them; one-
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The

Social Relations
of Science

by J. 6. CROWTHER

One of the foremost figures in the
English scientific world gives us the
first sustained analysis of the social
causes which brought science into
existence. The author analyses the
origin and place of science in Greek,
Roman and Moslem civilizations,
and reviews the influence of society
on science since the Renaissance.
Finally, he discusses what may be

expected of science in the future.
$3.50

The Macmillan Company
60 Fifth Ave., New York

WANTED: MANUSCRIPTS

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

FORTUNY’S, Publishers == 87 Fifth Ave.,, N. Y. C.

When you write to
advertisers . . .
® The Editor will appreciate

it if you will mention
that yyuSCIENTIFIC
sawitin AMERICAN

JUST PUBLISHED

A brilliantly concise analysis of
the latest scientific discoveries
about old age, rejuvenation and
the prolongation of life.

By Barclay Newman

Whose writings in this field
are well known to readers of
the “Scientific American”

MUST WE

GROW OLD
?

Is death really inevitable?

For all the eons of man’s existence
on earth, his growth to maturity,
decline to old age, and final death
have been assumed to be the in-
evitable pattern of life. Now comes
evidence from the laboratory of the
biochemist and the geriatrist which
reopens the question. The new and
exciting implications of these im-
portant findings are set forth in
this new book in clear, interesting,
non-technical style. Three charts.

$2.50

G. P. PUTNAM’S SONS
2 West 45th St., New York
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The Editors Recommend

Best
Sellers

in Science

COMPLETE GUIDE FOR THE
DEAFENED—By A. F. Nie-
moller. The ear, impaired hear-
ing and causes, diseases, drugs,
ear discharges, hearing tests,

everything worth knowing
about the ears and hearing.
$3.10

REFINING PRECIOUS METAL
WASTES—By C. M. Hoke.
Practical. Gold, platinum, sil-
ver, alloys, iridium, rhodium,
low-grade wastes, equipment,
identification, repurification,
dealer list, etc. $5.10

SCIENCE EXPERIENCES WITH
HOME EQUIPMENT—By C. J.
Lynde. A book of 200 simple
home tricks based on physical
laws, each experiment being il-
lustrated and its principle ex-

plained. $1.45
THE ENGINEER’S SKETCH-
BOOK OF MECHANICAL

MOVEMENTS—By Thomas Wal-
ter Barber. Working drawings
of practically every conceivable
movement, device, appliance,
and contrivance employed in
the design and construction of
machinery for every purpose.
Nearly 3000 illustrations. $4.35

SUPERSONICS—By Prof. R. W.
Wood. A great deal of data on
science of inaudible sounds,
their every aspect, physical and
biological, by a noted physicist-
inventor. Has bibliography of
articles on subject in many
journals. $2.10

OH DOCTOR! MY FEET!=—By
Dudley J. Morton, M.D. Help
for foot sufferers. Scientific
treatment which makes possible
discarding of arch supports and
special shoes and stopping of
exercises. $1.60

HOW TO THINK STRAIGHT—
By Robert H. Thouless. A book
that will definitely clarify your
thinking and show you the ar-
gumentative tricks of others.
$2.10

THE COMPLETE GUIDE TO
SOILLESS GARDENING—By
Dr. William F. Gericke. The man
who invented soilless garden-
ing has at last prepared this
comprehensive and authentic
guide covering all phases of this
fascinating work. For amateur
and professional. $2.85

GROWING PLANTS WITHOUT
SOIL—By D. R. Matlin. Flant
chemiculture in full detail, plus
discussions of plant environ-
ment, root-growing substances,
cuttings, insect pests, plant
food deficiency, planting calen-
dars, related subjects. $2.10

GROWING PLANTS IN NUTRI-
ENT SOLUTIONS—By Wayne
I. Turner and Victor M. Henry.
Slightly more technical, com-

The above prices are post-
paid in the United States.
Add, on foreign orders, 25¢c
for postage on each book.

For Sale by:

plete data on tank farming,
making equipment, mixing so-
lutions. Also chemistry and
mathematics of solutions, analy-
sis of chemicals, sources, plant
physiology, technique of nitro-
gen-potassium balance, etc.
$3.10

SOILLESS GROWTH OF
PLANTS—By Carleton Ellis and
Milton W. Swaney. Complete in-
formation, popularly presented,
regarding the problems and dif-
ficulties of tank farming. For-
mulas  for chemicals and in-
structions for preparing tanks
and other containers are given.
Recommended to both experi-
menters and commercial grow-
ers. $2.85

A MARRIAGE MANUAL—By
Hannah M. Stone, M.D., and
Abraham Stone, M.D. prac-
tical guide to sex and marriage,
covering fitness for marriage,
mechanism of reproduction,
prevention of conception, and
similar vital subjects. Answers
questions most often asked
these authors by their consul-
tants. $2.60

PERSPECTIVE MADE EASY—
By Ernest R. Norling. For
draftsmen and artists, this vol-
ume tells the things they should
know but often don’t— all the
details of perspective, simply
explained and illustrated so
that all rules may be easily
grasped, progressively, from
simple to complicated forms.
$1.85

ATOMIC ARTILLERY—By John

Kellock Robertson. Electrons,
protons, positrons, ) photon.s,
neutrons, and cosmic rays in

plain language. Also transmu-
tation of the elements and
manufacture of artificial radio-
activity. $2.35

WEBB’S ATLAS OF THE STARS
—By H. B. Webb. An atlas for
the more advanced amateur.
Has 126 detail charts showing
coordinates for nine magnitudes
of stars, much other valuable
data. $4.10

THE SCIENTIFIC AMERICAN
CYCLOPEDIA OF FORMULAS
—By A. A. Hopkins. A stand-
ard reference volume of more
than 15,000 formulas. Indispen-
sable in the laboratory, work-
shop, home. $5.50 in U. S.;
$6.00 elsewhere.

PROCEDURE HANDBOOK OF
ARC WELDING DESIGN AND
PRACTICE—Lincoln Electric
Co. Sixth edition of a famous
book covering every phase of

arc welding in detail. Limp
leatherette. 1117 pages, several
thousand illustrations.—

In U. S $1.50
Elsewhere $2.00

CAMPS AND COTTAGES —
HOW TO BUILD THEM YOUR.
SELF—By Charles D. White.
From which the average man
who uses wood working tools
can put up a neat, correct camp
cottage costing from $400 to
$700 complete. How to as-
semble simple building, plan
and execute trim, lay out the
roof. $2.10

MACHINERY’S HANDBOOK—
Tenth Edition. “Bible of the
mechanical industry,” enlarged
to 1815 pages of latest stand-
ards, data, and information re-
quired daily in the shop and
drafting room. $6.10

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

and blocks of plastics.

superficial data.

jobs around the home.

PLASTICS, PROBLEMS AND PROCESSES—By Dale E.
Mansperger and Carson W. Pepper.
experimenters, this volume gives a large number of de-
tailed plans and instructions for making all kinds of
useful and ornamental articles from tubes, rods, sgeets,

VITAMINS—By Henry Borsook.
treatise on all the vitamins, for those who want depend-
able, up-to-date, scientific, not too technical and not too

PRACTICAL ELECTRICITY—By Terrell Croft. An up-to-
date reference dealing less in theory and more in prac-
tice. Contains sines and cosines of angles.

THE HANDY MAN’S HANDBOOK—By C. T. Schaefer.
Fourth edition of a very p dpular book—a practical man-

ual on the use of tools an

For hobbyists and

Authoritative, general

$2.10

$3.10

how to do all sorts of odd

THE MYSTERIOUS UNIVERSE
—By Sir James Jeans. Covers a
remarkably broad  territory,
touching on everything new in
modern physics, astrophysics,
and cosmology. any men of
science now are leaning toward
a non- materlalxstlc interpreta-
tion of the universe and Jeans
is one of these.—(Formerly
$2.40.) Now $1.10

BETTER BUSINESS LETTERS
—By L. E. Frailey. For finer,
more human, and decidedly
more modern letters than are
5round out by millions daily.
orrespondence problems, pro-

motion letters, etc. $2.10

$1.10
planers, etc, in different
metals. $3.60

THE GLASS GIANT OF PALO-
MAR—By David O. Woodbury.
Most readable story of human
side of behind-the-scenes work
on the great 200-inch telescope.
Swiftly moving narrative be-
gins with conception of tele-
scope and proceeds down
through work in 1939. $3.10

Write us for information on
books on any subject which
interests you. We can sup-
ply any book in print.

March ‘41

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

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

Name
Address
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egg and two-egg twins; why twins
are at a disadvantage in life; Siamese
twins; causes of twinning; triplets,
quadruplets, quintuplets (with a long,
detailed and accurate section on the
Dionne quints, free from unscientific
bunkum); what twins show about
human heredity; twin psychology;
twins and the old hereditary-environ-
ment argument; life stories of one-
egg twins; life stories of twins reared
apart (these are filled with human
interest—remarkable accounts of
separated twins’ mutual rediscover-
ies); how environmental differences
affected separated, one-egg twins. A
splendid piece of scientific but equally
readable popularization. (214 pages,
5% by 8Y inches, 24 illustrations.)—
$2.60 postpaid.—A. G. I.

WHO WALK ALONE
By Perry Burgess

OVING, in fact, heart-rending, is

this living account of a man, an
American, who discovered he had lep-
rosy, went to a leprosarium and there
lived out his utterly hopeless, men-
tally tormented, isolated life. The
account, not technical or medical, but
popular, is extremely well written,
moves swiftly and without dull spots,
and poignantly conveys to the reader
a full, sad comprehension of how it
feels to be and live the best one can
as a leper. (308 pages, 5% by 8 inches,
14 illustrations.)—$2.85 postpaid.—
F.B. I

FM

An Introduction to Frequency Modu-
lation
By John F. Rider

ALTHOUGH this compact book is de-
signed for the radio service-man,
it will give the intelligent layman an
excellent insight into the operation of
frequency-modulation  transmitters
and receivers. In final analysis it
deals with those things which it is
necessary to know in order properly
to service FM receivers. (136 pages,
5 by 8 inches, alarge number of draw-
ings.)—$%$1.10 postpaid—A. P. P.

U. S. CAMERA ANNUAL 1941

Edited by T. J. Maloney
Prints selected by Edward Steichen

UBLISHED for the first time as a
boxed set of two volumes, this
Annual, now in its fifth year, offers
in the first volume a pictorialization
of the American scene, and in the
second a portrayal of the best photog-
raphy of the year as selected by Ed-
ward Steichen, dean of American
photographers. Particularly delight-
ful is the piece, “Horton, Kansas, a
Midland Chronicle,” by J. W. Mec-
Manigal, widely famed for his farm
pictures. Helpful because of the de-
tailed instructions and clarity of style
is Eliot Elisofon’s compact article-
manual on “Flash Photography,”
supplemented by many illustrations.
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Carl Mydans writes of his experiences
in covering the Finnish war, and Pare
Lorentz evaluates the work of Doro-
thea Lange. A biographical article by
Hartley Howe on William Henry
Jackson, 97-year-old photographer of
the old West, is a valuable contribu-
tion. The photographs, both in color
and black and white, cover a wide
range of effort by professional and
amateur and, in general, are indica-
tive of an increasing sense of values
among American photographers.
(Two volumes, 248, 256 pages, 9 by
12 inches, many photographs)—$5.35
postpaid.—J. D.

A BOY GROWS UP

By Harry C. McKown and
Marion LeBron

IF YOUR adolescent boy never causes
you any headaches, this book prob-
ably won’t help you or him, but if he
is a normal adolescent and therefore
occasionally seems to need steering, it
may provide some useful ideas for
directing his energies and giving him
some sound outlets and attitudes.
Typical chapters: Fitting into the
Family Picture and into Organiza-
tions; Studying Your Own Progress;
Skills and Hobbies; Jobs. (299 pages,
5Y4 by 8 inches, illustrated.)—$2.10
postpaid.—A. G.

HOW TO KEEP MENTALLY FIT
By Lowell Thomas

R. THOMAS explains that the brain

is simply a muscle which, like the
biceps, needs constant exercise. Elab-
orating upon this theme, he shows
how quick-witted men in the public
eye maintain their sparkle and com-
mand situations because they never
‘permit brain laziness. Then he gives
a large number of what are commonly
called brain-teasers, a number of gen-
eral quizzes, games with words, and
information tests. This reviewer can
vouch for the amount of mental ex-
ercise required on the brain teasers
alone. (248 pages, 5Y4 by 734 inches, il-
lustrated.)—$2.10 postpaid.—F. D. M.

SCIENCE IN PROGRESS
Edited by George A. Baitsell

EN Sigma Xi lectures given at Yale:

Stadler on the experimental altera-
tion of heredity; Went on the regula-
tion of plant growth; Fulton on ex-
perimental studies of the functions
of the frontal lobes in monkeys, chim-
panzees, man; Johnson on the mys-
terious craters of the Carolina coast;
Lane on how the earth shows its age;
Robertson on the expanding uni-
verse; Anderson on cosmic rays;
MacInnes on motions of ions and pro-
tons in electric fields; Beans on the
ultracentrifuge; Hunsaker on recent
advances in aeronautics. All are a
notch or two stiffer than ordinary
popular writing. (317 pages, 6 by
91, inches, 129 illustrations.)—$4.10
postpaid.—A. G. I.
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AEROPLANE INSTRUMENTS—
By E. Molloy. One of the out-
standing features of this book
is the very detailed treatment
given to the installation and
maintenance of the Sperry
Gyro-pilot. $2.10

AEROPLANE AIRSCREWS =
By E. Molloy. Describes the de-
tailed operatlons which are en-
tailed in dismantling, servicing,
and reassembling of component
parts. $2.10

AEROPLANE LANDING LEGS,
WHEELS AND BRAKES—By
E. Molloy. The well-known pro-
prietary makes of landing legs
and shock absorber struts, such
as the _Lockheed, Vickers,
Turner, Dowty and Bendix,
form an important section of
this book. $2.10

AEROPLANE CARBURETORS
—By E. Molloy. Deals in de-
tail with the maintenance and
repair of the chief types of
Hobson Carburetors which are
used on a large range of aero
engines. $2.10

SHIPS AT WORK—By 4. C.
Hardy. Devoted to the popular
study of the merchant ships
of all nations. Every principal
type is discussed. $3.10

REINFORCED CONCRETE
CONSTRUCTION—By M. T.
Cantell. Enables reader to ob-
tain a practical knowledge of
reinforced concrete and its ap-
plication in designing the prin-
cipal members of modern struc-
tures. $3.10

TECHNICAL ANALYSIS OF
ORES & METALLURGICAL
PRODUCTS—By F. D. Hills.
A compact, practical book of
value not only to the metallur-
gical chemist, but to the en-
gineer who at times is called
on to do or supervise inorganic
analytical work. $3.10

DISEASES OF ELECTRICAL
MACHINERY—By G. W. Stub-
bings. Makes clear the under-
lying causes of defects in elec-
trical machinery and deals with
the location and rectification of
these defects. $3.10

MAGNESIUM AND ITS ALLOYS
=By J. L. Haughton & W. E.
Prytherch. Shows how mag-
nesium and its alloys can re-
place aluminum to give luzht
strong materials for many in-
dustrial uses. $1.60

COLE’S PERMANENT WAY—
By Col. Sir Gordon Hearn. Ma-
terial, maintenance points and
crossings. Deals with all gauges
and gives examples of practice
all over the world. $4.35

PRACTICAL DESIGN OF
SMATLL MOTORS AND TRANS-
FORMERS—By E. Molloy. Pre-
sents the actual facts relative
to the design of small motors,
dynamos, and transformers.
$2.10

INSTALLATION AND MAIN.
TENANCE OF ELECTRIC MO-
TORS—By E. Molloy. Gives all
the practical information nec-
essary to enable electric motors
to be installed successfully and
maintained in good working
order. $2.10

The above prices are post-
paid in the United States.
Add, on foreign orders, 25¢
for postage on each book.

VARNISH MAKING. Aims to
correlate the physical and
chemical changes taking place
in varnish making. Up-to-date
material has been included on
such subjects as new synthetic
drying oils, etc. $6.10

FOOD INDUSTRIES MANUAL.
A technical and commercial
compendium on the manufac-
ture, preserving, packing and
storing of all food products.
$4.10

HANDBOOK OF FOOD MANU-
FACTURE—By Dr. F. Fiene and
S. Blumenthal. A collection of
practical tested formulae, de-
scriptions and analysis of raw
materials from the Baking,
Beverage, Essence, Flour, Con-
fection, Ice Cream, Condiment,
Preserving, Salad Dressing
and Allied Industries. $6.10

NEW

Technical

BOOKS

in
MANY FIELDS

VITAMIN E—A4 Symposium of
the Society of Chemical In-
dustry. A welcome example of
collaboration between workers
in pure and applied science.
The international character of

the contributions is another
noteworthy and satisfactory
feature. $2.10

FRUIT PECTINS — By C. L.
Hinton. Their chemical be-
havior and jellying properties.

$1.85

DICTIONARY OF METALS
AND THEIR ALLOYS—By F. J.
Camm. Includes information
about every known metal and
almost every type of commer-
cial alloy. $3.10

ROUND THE WORLD IN IN.
DUSTRY=—By Gerald Collins.
Introduces you to many impor-
tant workers who go unsung,
and to those who risk their
lives in the service of industry,
often in places where life is
hard and dangerous. $2.10

DETECTION AND IDENTIFI-
CATION OF WAR GASES. War
gases, their physical properties,
chemical reactions and tests,
subjective tests, objective tests,
and identification. $1.60

FLUORESCENCE & PHOS-
PHORESCENCE—BYy E. Hirsch-
laff. This monograph scien-
tifically explains the “how,
when, where, and why”’ of this
fascinating subject. $1.60

PLANT GROWTH-SUBSTANCES
=By Hugh Nicol. Tells how to
promote plant-growth and how
to hasten the rooting of cut-
tings. $2.10

For Sale By

FOREIGN EXCHANGE—By F. ].
Docker. Recommended for stu-
dents of economics, for it
grapples with fundamentals.
Vital facts and statistical
tables interspersed throughout
the book. $6.10

UNEMPLOYMENT AND THE
UNEMPLOYED — By H. W.
Singer. Reviews the experience
of the past 20 years in non-
technical language and brings
home to the average student
of social affairs the issues in-

volved. $2.85
METEOROLOGICAL GLOS-
SARY. Explains fully all the

terms and concepts met with
in meteorology statistics, phys-
ics, thermodynamics, chemis-
try, geology. Instruments are
drawn upon wherever they re-
fer to the study of weather
conditions. $3.10

WHITE SHOE DRESSINGS AND
CLEANERS—By W. D. John.
The only comprehensive book
in the English language deal-
ing with this important subject.

$4.35

LEATHER FINISHES—By J. S.
Mudd. Deals with leather, pig-
ments, raw materials for water
finishes, raw materials for cel-
lulose finishes, mixing and
grinding, mechanical processes,
and application of leather fin-
ishes, etc. $4.35

PYROTECHNY=—By George W.
Weingart. A practical manual
for manufacturers of fireworks,
signals, flares, and pyrotechnic
displays. $5.10

MODERN COSMETICOLOGY—
By Ralph G. Harry. This is the
first reference book dealing not
only with modern chemical
emulsifying agents including
proprietaries, but also with
medical questions such as the
action of vitamins and hor-
mones and any dangers arising
from their use. $5.10

HOME GARDENING ENCYCLO-
PEDIA—Walter Brett. Packed
with 450 pages of information
for the home gardener whose
garden is made and looked after
without professional help.
$2.60

THE CYCLOTRON — W. B.
Mann. Includes a general de-
scription of the fundamental
principles of magnetic reson-
ance acceleration, and, in more
detail, a description of the
cyclotron itself. $1.60

THE BOOK OF DIAMONDS—
J. Willard Hershey. The curi-
ous lore, the properties, tests

for genuineness, and the syn-
thetic manufacture of dia-
monds. $2.10

SCIENCE AND MECHANIZA-
TION IN LAND WARFARE—
Donald Portway. Presents, in
non-technical language, the
principles and details underly-
ing the scientific side of mod-
ern warfare. $2.50

Write us for information on
books on any subject which
interests you. We can sup-
ply any book in print.

SCIENTIFIC AMERICAN
24 West 40th Street ®

New York. N. Y.
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TELESCOPTICS

>

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

TS just a commonplace that the
fellow who can always have what-
ever he wants by writing a check for
it doesn’t get as much fun out of what
he owns as the other fellow who has
to exercise his resourcefulness as
well as his muscles in order to possess
the same thing. The rich man will be
the first to agree with this.

Rev. C. J. Renner, Trenton, Ohio
(population 636), has managed with-
out much actual cash expenditure to
accumulate two good telescopes plus
a serviceable observatory, and the
letter he writes sounds as if he had
had a great deal of fun in doing it.
The two telescopes (Figure 1), one
an 8” reflector, the other an 11”, are
built largely from spare parts—an
iron wagon tire for a base, cast-iron
drain pipe for a pedestal, steering
knuckle for a polar axis, half of a
rear axle housing for another. Such
parts come ready made and in good
proportion for adaptation to the needs
of a telescope mounting.

The larger telescope has a tube
skeletonized to obviate stray air cur-
rents that sometimes circulate within
conventional tubes to the detriment of
good seeing. Simply, ovals are cut
out of it. This telescope has a flat in-
stead of a prism for diagonal mirror
and Rev. Renner says he found mak-
ing it a most interesting job though

- 4 X "

Figure 1: Renner’s pair

it took a long time. He was permitted
to machine the mounting at the Miami
University shops, where he was help-
ed through the woods by Prof. Wm.
Albaugh, himself interested in tele-
scope making. Leo J. Scanlon, of
Pittsburgh, lent patterns for the cast-
ings.

“One great thrill,” Rev. Renner
writes, “was to build the little obser-
vatory. [Not yet finished when Fig-
ure 2 was taken.—Ed.]. Its total cost
was less than $15, because it is made
mostly of parts from the junk yards.
I used water pump pulleys from
Model A Fords for rollers under the
revolving dome and the sheet metal
was second hand, though the shutters
are of new metal.” He adds casually
that, while doing all this, he also has
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been making household furniture and
helping build a parish house. Maybe
country parsons have more fun than
city ones.

TRAGEDY? Not altogether. Suppose
you had put in the spare time of
two months grinding and polishing the
concave mirror for a reflecting tele-
scope, and then accidentally dropped

Figure 2: The observatory

it on a concrete floor, knocking the
long slice off its edge that shows in
Figure 3. That’s what happened to
Eugene R. Jolly, 3523 Fourth Ave.,
Los Angeles, California. Yet no great
harm was done to the actual optical
performance. Jolly made a new mir-
ror, which incidentally required only
10% hours because the experience
already gained enabled him to go
straight ahead with the second job
without running up blind alleys. Only
then did he discover that the remains
of the first mirror performed as well
as the second one. There is no theo-
retical reason why a mirror or lens
must be round. The base of Jolly’s
telescope mounting (Figure 4) is cast
integral with the two uprights form-
ing the polar axes. The two setting
circles are 16” lids obtained from the
American Can Co. and laid off to
appropriate angles.

The electric drive is equipped with
a variable speed motor, Model V-10R,
made by the Bodine Electric Co.,
Chicago, and the gears are from the
Boston Gear Works. A three-way re-
mote control switch permits the
operator, while at the eyepiece, to run
the drive at speed, or at approximate-
ly sidereal rate, or to stop it. Jolly
states that experience in building this
drive proves that there is no substi-
tute for a good motor with plenty of
power, which will save headaches
later on.

He also comments on the fortunate
fact that among amateur telescope
makers there are as many ideas for
telescope design as there are ama-
teurs. He found telescope making
fun, also that it taught lessons in
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patience and perseverance. He winds
up: “I know of no greater thrill than
the first night performance, when all
the trials and tribulations of build-
ing were repaid a thousand fold by
the first glimpse of the moons of Jupi-
ter, the rings of Saturn and the Great
Nebula in Orion.”

How many who have made tele-
scope mirrors can say that the work
greatly increased their tenacity as
applied to other things? In this sense
it rates as a real character builder.

UPPOSE the glass tool is broken? One

amateur says his tool broke square-
ly in two during coarse grinding and
he glued it together, later used it as
the base for his polishing lap, and got
a fine figure on his mirror without
trouble from this source. Another
tells how he practically destroyed
the tool by accident; it broke into
about eight pieces. Yet, when cemen-
ted to the plate with pitch, it worked
all right. Before doing the cementing
he took pains to bevel the sharp
edges, otherwise chips would have
broken off and caused bad scratches.

Of course, if the tool should break
after all grinding was done, and dur-
ing polishing, a lap could be made on
any other rigid substance which will
not warp (as would happen if wood
were used, for example). Russell Por-
ter, when a beginner, broke one and
remade the lap on an old stove lid,
and this dodge worked satisfactorily.

AMIFICATION of amateur telescop-

tics is spectroscope making and
spectroscopy, either for astronomical
or laboratory use. Unfortunately, this
ground never has been organized
more than sketchily for amateur pur-
poses—that is, there is no convenient
amateur’s manual of spectroscope
making and spectroscopy. The exist-

Figure 3: The broken mirror
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ing literature is scattered, fragmen-
tary and mostly takes for granted that
the reader already is a physicist and
knows much about the subject. For
years about one request for such a
manual has reached the editors each
month. A little preliminary skirmish-
ing revealed the probabilty that ama-
teur spectroscopy, except possibly in
a limited way, is largely a contradic-
tion in terms, because spectroscopy so

Fzgure 4: Jolly s drive

quickly leads into the advanced phy-
sics that underlies it. In fact, on this
account some assert that it simply
cannot be made elementary or easy.

Now, in order to pay its own way
in the world, any book must be as-
sured of a sale of several thousand
copies, not merely the one or two
hundred copies such as the limited
number of advanced amateurs un-
doubtedly would absorb. Is the de-
sired book on amateur spectroscopy
then not possible?

The solar spectroscope is relatively
simple; there is an abundance of light
from our nearest star. For a few other
bright stars you also can rather play
with a small spectroscope attached to
a 4” or 6” telescope, but, in order to
do much with the other stars, you
need a considerably larger light gath-
erer. To the amateur this leaves only
laboratory work in spectroscopy,
using artificial light sources. On this
the articles on the spectroscope and
spectroscopy, in Glazebrooks “Dic-
tionary of Applied Physics,” are help-
ful but not elementary. W. E. For-
sythe’s “Measurement of Radiant En-
ergy” contains 33 pages on the ad-
justment of spectroscopes but, being
aimed at the physicist, takes for grant-
ed a general familiarity with spectro-
scopes and spectroscopy. S. Judd
Lewis’s “Spectroscopy in Science and
Industry” is an excellent little book.
The Journal of Applied Physics, Nov.,
1939, contains a bibliography on spec-
trochemical analysis, and the Ameri-
can Society for Testing Materials,
Philadelphia, also has published such

TO MAKE A GOOD TELESCOPE

is a most fascinating experience. We know, because we’ve made a

lot of them, experimenting with all sorts of glass and abrasives.

So we think we have a right to advise you NOT TO WASTE

YOUR TIME AND PATIENCE WITH POOR OR IM-

PROPERLY SELECTED MATERIALS.

TWENTY YEARS’ EXPERIENCE enables us to supply:

1. The best glass of the right thickness.

2. The proper assortment of abrasives to give the best surface with
the minimum of labor. Abrasives are supplied in tin cans. To
use, punch a hole and sprinkle it on the tool. Seal the can
between times with adhesive.

3. Our famous Number 6 grit which materially shortens polishing
time.

4. An aluminized flat and a single lens eyepiece for beginners for

1

5. A practical mount for $15.00.

6. A complete kit for making a reflecting telescope mirror, — glass,
abrasives, ready-tempered pitch, rouge, instructions, for only
$5.00.

7. Free test of your mirror.
Write for catalogue of supplies.

John M. Pietce 11 Harvard St. Springfield, Vermont

COMPLETE HIGH-GRADE KITS OUR SPECIALTY
FREE ALUMINIZED DIAGONAL WITH EACH KIT

Each kit has two glass discs correct thickness, tempered pitch, 8 assorted abrasives including
rouge (fewer may not give perfect optical surface), instructions, etc. When your mirror is
finished, return it to us for FREE test and written report by Dr. J. M. Vure, Opt.

6” kit with book ‘‘Amateur Telescope Making” (500 pp) $6.25
4" Kit .... $2.95 6” Kit .... $3.75 8” Kit .... $6.50 10” Kit .. $9.95 12” Kit .. $14.75
PYREX .. 4.00 PYREX .. 5.50 PYREX .. 8.00 PYREX .. 13.95 PYREX.. 22.50

ALUMINIZING

FREE flat given with each mirror aluminized. A harder and brighter aluminum
coating that is uniform and produces a lasting and superior reflecting surface
on telescope and camera mirrors, prisins, diagonals. Guaranteed not to peel or
blister.

(2 rroonoeaaonaons $2.50 (32 oo $3.50 10 $5.00

WE DO POLISHING AND PARABOLIZING

MIRRORS, ALL SIZES, MADE TO ORDER BY PROFESSIONALS.
GUARANTEED PERFECT. PRISMS, EYEPIECES, ACCESSORIES SUPPLIED.
Write for FREE ILLUSTRATED CATALOGUE to the professional supplier to Amateurs.

THE PRECISION OPTICAL CO

1001 EﬁST 163rd STREET NEW YORK, N. Y.

OPTICAL INSTRUMENTS
Surfﬂce HardQHEd and scientific specialties. Spectroscopes, prisms, and

grating, lenses, mirrors, etc. Also photographic sup-

ALUMI N IZED plies and materials for ultra-violet fluorescense analysis.
| Infra red lamps. General catalog ten cents.

. | LABORATORY SPECIALTIES INC. )

c°a+|ngs Dept. J-1 Wabash, Indiana

are uniformly superior in reflectivity and im-
prove the performance of telescope mirrors,

prisms, diagonals, camera mirrors, range H KITS OUR SPECIALTY
finder mirrors and other optical front surface

mirrors.

” .
These Surface Hardened Coatings are dur- 4” kit. .§ 2.95 Pyrex...$ 4.25
able and cohesive. They do not blister or peel 6” kit.. 3.75 Pyrex. . 5.50

and can be removed easily without repolish- |
ing and refiguring mirror.

8” kit.. 6.75 Pyrex... 8.50

Used in solx:;ehof the }argest otl)lservalt‘ories t%n 10” kit.. 9.95 Pyrex. .. 13.95
mirrors which are famous throughout C] .
world. Have your mirrors coated with the best. 12” kit. . 14.75 Pyrex. .. 24.00

Prices : 4’—$1.75, 6”"—$2.50, 8”—$3.50, 10" —

f ab:
$5.00 and 1234”—$8.00, Up to 36” on request. Kits contain 2 glass discs, 8 grades of abrasives

(fewer do not insure an opncally perfect surface),
rouge, pitch or beeswax, and instructions.

LEROY M. E. CLAUSING [ " . .
720 Greenwood Ave. Wilmette, Il oney-back guarantee that
THESE KITS ARE SECOND TO NONE

REGARDLESS OF PRICE

TELESCOPES ‘ PYREX MIRRORS

. . . . | Made to order, correctly ﬁgured pollshed, and
Eyepieces, Prisms, Objectives parabolized. Precise work

Equatorial Mountings L NG
WE DO POLISHING, PARABOLIZING, AND
Send for Catalog

| ALUMINIZING
WILLIAM MOGEY & SONS, INC. |+ — 5175 & — 5250, & — s3.50
Founded 1882 (Send for our NEW ENLARGED, and ILLUS-
Plainfield New Jersey ATED catalogue.)

| M. CHALFIN, 1425 Longfellow Ave, New York, N. Y.

W hen you write to Advertisers . . .
The Editor will appreciate it if you will mention that you saw it in
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Popular Illustrated
Astronomical Monthly

For amateur astrono-

mers — star charts,
THE q

Gleanings for telescope

makers, page for ob-

servers, and current

articles.

$2.00 a year domestic; $2.50 foreign.
Sample copy on request.

SKY PUBLISHING CORPORATION
Hayden Planetarium, New York

KIT SALE!
6” Kit .....................
8” Kit ............... ... $6.25

Kits include 10 abrasives in tins—our #10 pre-
polishing compound; rouge; blended Pitch; mlrmr
and tool discs; Diagonal; our $2 Instructions;
and Astronomlcal Book. Pay $1. with order,
balance on_ delivery, Craftsmen Telescope Co.,
Box 76, Ridgewood, N. J.

MORE THAN
25,000
TELESCOPES

from six inches in diameter up, and
really capable of doing serious as-
tronomical work, have been made
successfully by amateurs from the
practical, elementary working in-
structions in the book

“AMATEUR
TELESCOPE
MAKING”

This beginner’s book tells how to
plan and build the mounting, how
to grind, polish and accurately shape
the essential glass parts by hand—
all at a cost of less than $25, working
from inexpensive, prepared kits of
glass, abrasives and pitch.

500 pages. Profusely illustrated.

“AMATEUR
TELESCOPE
MAKING”

Postpaid $3.00 domestic
$3.35 foreign

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

LENS KIT 5195

100 Power Complete Lens Kit

Make your own high powered telescope in one evenmg
of easy work. All optical parts completely finished for
6 ft. long refracting telescope. Kit contains 3”
diameter 75” F.L. ground and polished objective lens
and 2 astronomical eyepieces 50X and 100X. See the
mountains and craters on the moon, the ringed planet
Saturn, the moons of Jupiter, double stars, etc.
Complete lens kit with full directions for mounting
at the special price of only $1.95 postpaid.

BROWNSCOPE CO., Dept. 83, 5 W. 27th St., New York

C. C. YOUNG

Supplies for Amateur Telescope Makers.
6” Equatorial Mounting $35.00
Write for new Catalogue

P. 0. Drawer 204 East Hartford, Conn.
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a bibliography. Yet none of these is
really elementary, Lewis’s book,
named above, being the most so. The
“Proceedings of the Optical Conven-
tion of 1926, Part II,” shows the con-
struction, but not actual instructions
for the construction, of a rather elab-
orate goniometric spectroscope.

In short, the amateur who exploits
spectroscope making will have to be
resourceful in filling in the big gaps
between existing pieces of literature,
themselves hard of access.

There still are, however, quite a
few amateurs who already know

Figure 5: Trumbull’s neat job

something of the general background
of spectroscopy and spectroscopes
and who might make their own in-
struments. For example, Austin F.
Trumbull, Airline Liaison, Aeronau-
tical Radio, Inc., National Press Bldg.,
Washington, D. C., has built the in-
strument shown in Figure 5. “I never
fail to read the section of Scientific
American on telescoptics,” he writes,
“although my interest in optics does
not center primarily around the tele-
scope. I built this spectroscope for
less than $50, around two old survey-
ing instruments, one for the collima-
tor and one for the telescope, which
I bought for $10 each. One came from
the Union Pacific and one from the
City of Cheyenne and, from my in-
quiries, I gather that there are hun-
dreds of these old ‘transits’ through-
out the country. A base plate, the
two transits, a good prism and a bi-
lateral slit, and you can start to as-
semble. The only real problem is the
slit, which is difficult to make. [See
“ATM,” pages 247-8.—Ed.] This par-
ticular assembly is not suitable for
celestial work.”

Asked to describe the instrument
in detail, Trumbull begged off for one
year because of absorbing preoccupa-
tion with a certain task of that length.
Who among the readers can jimmy
this subject open for the average
amateur?

SITTING down instead of standing up
is the really luxurious way to make
mirrors. On the night in June, 1925,
when your scribe first visited Stella-
fane to gather the material to write
a story which started this hobby off
among our readers, he showed Russell
Porter a sketch of a sitting down
grinding rig, the mirror to be rotated
by the feet. Porter said this wouldn’t
be sportsmanslike; you must do it
the hardest way (sacred New Eng-
land tradition, no doubt). Not yet
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having made any mirror, and feeling
humble, your scribe subsided and did
it standing up.

Now comes Robert E. Smith, D.D.S.,
Medico-Dental Building, Sacramen-
to, California, with the creation
shown in Figure 6. He says: “Being a
dentist, I am on my feet much of the
time and, after a long trek around
the barrel at night, grinding a mirror,
my doggies sure do howl. Hence,”
he continues, ‘“the machine that
allows me to sit.

“The turntable lifts off, and the
removable galvanized pan catches all
overflow. The motor and worm gear
on the concrete-filled tub base were
taken from the slow motion of my
first telescope. Fins were put on the
motor shaft to slow it down. There
are two gear reductions, 10 and 20
r.p.m., and a flexible shaft goes to
the worm gear shown. The latter
carries a pulley, and the belt gives
the spindle, inside the pedestal, one
revolution per 100 seconds, which
may perhaps not be orthodox, but it
worked splendidly [is OK, and no
exact speed is orthodox.—Ed.].

“The spindle runs on ball bearings
top and bottom. The turntable is re-
movable (slot and key), facilitating
quick, complete clean-up after each
size of abrasive used, simply by re-
moving and cleansing the annular
pan.”

Note the Doctor’s stool, with its
patent adjustment and soft cushion,
plus a spiral spring near the bottom.

Figure 6: Smith’s solid comfort

What sybaritic luxury! Being lazy,
your scribe always wanted one of
these but is also too lazy to build it,
so what?

HINDLE grinding machines of the alli-
gator type, described in the fourth
edition of “Amateur Telescope Mak-
ing,” have made good; there are num-
bers of them in use. The one in Fig-
ure 7 was made by Alfred Bryant.
516 Eggleston Ave., Kalamazoo.
Mich.,, who confesses he built it at
first mainly to watch its wheels go
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round, since he felt that “making a
mirror by hand puts the personality
of the worker into the mirror.” Later
he “‘fell for” this machine for mirror
making.

He secured his speed reduction from
an old washing machine, as he also
did the alligator drive—it had been
a wringer post drive. The take-off that
drove the revolving cylinder of the
washing machine, when reduced to
half speed, worked out well for the

Figure 7: Bryant’s machine

side-throw motion. Result was 28
r.p.m. on the drive part, 6 r.p.m. on
the side throw and 1% r.p.m. on the
turntable. There is, of course, no cast-
iron law about these speeds; many
write to inquire for the “rule.” The
rule is, simply, use common sense.
Don’t give it so much speed that it
performs like a speeded-up motion
picture doing a crazy act but, instead,
as calmly deliberate as a good hand
worker moves.

Bryant had made eight mirrors by
hand, so he started the machine on
a 1214” Pyrex disk. He found he still
had a few new things to learn, but
says the machine seemed uncanny
with its variations of stroke. Grinding
in all stages went like a top, and so
did polishing. The machine even
brought the mirror, an /6.6, to a
paraboloid “by first intention,” as
Ellison says. ‘“Really,” Bryant writes,
“it is a wonderful machine and does
things impossible to do by hand. The
way the mirror rotates in the opposite
direction to the table, due to the loose
rubber bumpers, is a corker, and it
merely floats on top, just as Hindle
states.”

Bryant’s log for the /6.6 121"
Pyrex mirror runs as follows:

Carbo No. Wets Hours Strokes
80 6 9000
150 28 4 6750
220 22 32/3 6160
400 22 2 3360
500 16 11/3 2240
600 16 12/3 2680
Emery 10 1 1680
Totals 192/3 31840
Polishing 38 63840
Grand total 572/3 95680

HOSE who saved the Walkden dis-

cussion on matching RFT eyepieces
and objectives, in the November num-
ber, are requested to place a vinculum
over both the 2.5 and the a? in the
second column of page 300, near the
middle: Square root of the two.
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CURRENT BULLETIN
BRIEFS

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

OpTics AND WHEELS is a 32-page,

thoroughly illustrated booklet that
shows how scientific knowledge of
optics and light have been applied to
solve the problems of night automo-
bile driving. It tells the whole story
from Kkerosene to modern ‘sealed
beam” headlights. General Motors
Corporation, Detroit, Michigan.—
Gratis.

THE OBSERVER’'S HANDBOOK For 1941

contains data on the planets and
other astronomical phenomena, month
by month; also lists of double and
multiple stars, variables, four star
maps, an ephemeris of the Sun, and
miscellaneous astronomical data to
the extent of 80 very useful, practi-
cal pages. Most amateur astronomers
obtain this booklet each year. Royal
Astronomical Society of Canada, 198
College Street, Toronto, Omntario,
Canada.—25 cents.

WHAT IT TAKES is a 32-page, com-

pletely illustrated booklet de-
signed to present in simple terms the
fundamental factors of time, plan-
ning, and specialization that are
necessary for the creation of today’s
unparalleled values through mass
production. Text and illustrations
pertain specifically to the automobile
industry, an outstanding example of
mass-production possibilities. Auto-
mobile Manufacturers Association,
New Center Building, Detroit, Michi-
gan.—Gratis.

ENGINEERING STANDARDS AND TECH-

NICAL INFORMATION is a 16-page,
illustrated booklet that gives specific
data regarding “Aero-Thread” screws,
studs, bolts, and nuts. ‘“Aero-Thread”
is a screw-thread system in which a
spring wire insert is employed be-
tween the tapped hole and the mating
screw. Aircraft Screw Products Com-
pany, Inc., 25-12 Forty-first Avenue,
Long Island City, New York.—Gratis.

THE STORY OF MODERN INDUSTRIAL

WEIGHING is a large illustrated
folder that shows a wide range of
weighing equipment specifically de-
signed for certain industrial uses. A
series of photographs shows these
devices in use; a comprehensive group
of illustrations shows specific forms
of equipment, accompanied by com-
pact data. The Exact Weight Scale
Company, Columbus, Ohio.—Gratis.

PHOTRIX UNIVERSAL PHOTOMETER is a

new 8-page folder that deals par-
ticularly with the use of the photo-
meter for measuring the density of
negatives and with the evaluation of
these density measurements for de-
termining exposure time in contact
printing and enlarging as well as for
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balancing three-color separation neg-
atives. Other chapters deal with the
use of the photometer in testing the
efficiency of various types and makes
of enlargers, for studying the effect
of the lens opening upon the light
distribution, and so on. Interconti-
nental Marketing Corporation, 8§ West
40th Street, New York, New York.—
Gratis.

IT’"s A New BusiNess CusToMm is a

completely illustrated booklet that
tells the story of tough manufactur-
ing problems solved with the use of
Durez plastics. Reports such as this
can be highly inspirational to industry
in general. Durez Plastics & Chemi-
cals, Inc., North Tonawanda, New
York.—Gratis.

KorPErRs CHEMICALS FroMm CoAL is a

28-page pocket-size booklet devot-
ed to a description of some of the
materials which are obtained from
coal. Physical and chemical proper-
ties are listed for each and some
suggested uses are included. Koppers
Company, Koppers Building, Pitts-
burgh, Pennsylvania.—Gratis.

THE M1co ENGRAVER is an 8-page cata-

log which describes and illustrates
a versatile pantograph machine
adaptable to many lettering tasks as-
sociated with experimental work as
well as with the routine production of
panels, name-plates, and small parts.
Mico Instrument Company, 10 Arrow
Street, Cambridge, Massachusetts.—
Gratis.

MicrRomAaX TEMPERATURE INSTRU-
MENTS For ELECTRIC POWER EQUIP-
MENT is a 32-page, illustrated catalog
for those concerned with the opera-
tion of generators, frequency chang-
ers, large motors, transformers, and
cable systems. Micromax recorders
prevent loss in industrial plants by
providing automatic and continual
temperature checks on a wide variety
of jobs. Leeds & Northrup Company,
4934 Stenton Awvenue, Philadelphia,
Pennsylvania.—Gratis.

PorTABLE ELECTRIC TooOLS is a new 60-

page catalog which fully illustrates
a complete line of 132 portable elec-
tric tools. These range from a variety
of power hand drills through ham-
mers, saws, power shears, sanders,
and so on, to industrial vacuum clean-
ers and a complete line of accessories.
Black and Decker, Towson, Mary-
land.—Gratis.

BAKELITE MoOLDING PrLaAsTICS is a 32-

page, illustrated booklet which
contains descriptions of molding
processes and explains the differ-
ences between thermosetting and
thermoplastic materials. The phys-
ical, mechanical, and electrical prop-
erties of phenolics, ureas, polysty-
renes, and acetates are enumerated.
Request booklet on your business let-
terhead. Bakelite Corporation, 30
East 42nd Street, New York City.
—Gratis.
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opening of new branch offices in South
America by U. S. firms, etc.

Map, Courtesy
of NBC
Short Wave

Service

EASIEST
OF ALL
LANGUAGES

® (A

Count Rafael
Diez de la

markably clear.”

"Anyone Can Learn’’
‘““Your clear records
make it possible for
anyone to learn the
language of their
choice.” — Mr. Tom
White, Muskogee, Okla.

“’A Good Investment’’
‘“Have just returned
from Mexico and found
that my Cortinaphone
Course was a good in-
vestment.” — Phillips
B. Iden.

“'The Best Way’’
“I believe your method
the best way to acquire
a working knowledge
of a foreign language
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South or Central American city. Your in-
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You’ll be amazed how quickly you can
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