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SUPER-PRESSURE STEAM 
secret of liner's 200,000 H. P. 

81,235 TONS of modern superliner

the Cunard White Star liner "Queen Mary." 

"Queen Mary" engines illustrate 
HIGH COMPRESSION feature of 

modern autos 

M
ARINE ENGINEERS now get more power out of every 
gallon of fuel oil by super-heating steam-increasing 

operating pressures. Automobile engineers give you more 
from every gallon of gasoline by increasing compression ra
tios-building modern cars with high-compression engines. 

Cars in every price class today offer the extra power, extra 
mileage, extra responsiveness that high compression gives. 

But to get all these advantages you must set the spark 
for maximum performance and use high-compression fuel! 

Where do you get high-compression gasoline? At pumps 
marked "Ethyl"! Ethyl is at least six octane numbers higher 
in anti-knock value than regular-grade gasoline. That's 
why it gives smooth, high-compression power, prevents 
harmful knock that overheats the engine and wastes gas and 
oil. Ethyl assures you of 100% perform
ance- plus all-round quality that is 
double-tested- by the oil company and 
by the Ethyl Gasoline Corporation. 

GIVES YOU A BETTER 

RUN FOR YOUR MONEY 

STEAM at 440 Ib,. per 'q. in. 
and 7000 Fahrenheit from 24 
boilers drives the huge tur· 
bi ncs. Here you see one of 
the control rooms, or "stllrt
ing platforms," from which 
the "Queen Mary's" 200.000 
horsopower is conlrolletl. 

.FUEL mixture is l"olllprcssed 
in the cylinuers of the a \'crage 
modern cars to less tllan one
sixth its o riginal vulliUlc. 
You need ETHYL to prevent 
"knock" under this HIGH 
COMPRESSION • 

• ETHYL 
GETS FULL POWER FROM 

HIGH CO MPRESSION 
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50 YEARS AGO IN • • • 

(Condensed From Issues of July, 1887) 

FLASHLIGHT-"Messrs. Goedicke and Miethe have prepared a 
mixture of pulverized magnesium, chloride of potash, and sulphide 
of antimony, which when ignited produces an explosive, lightning· 
like illumination of such intensity that by means of it an in· 
stantaneous photograph can be taken." 

CATTLE-"We present a portrait of an excellent representative 
of a unique and novel breed of dairy cattle. They are natives of 
Holland and antedate the seventeenth 
century, when the cattle interests in 
Holland were in the most thrifty can· 
dition, and this type and color were 
established by scientific breeding . . . .  
In their native country they are own· 
ed and controlled by the nobility, and 
present a very novel feature in the 
landscape, grazing in the lowlands in 
Holland. In color they are black, with a continous white belt around 
their body, the white being pure white, the black jet, making a 
beautiful and imposing contrast. Their form is usnally very fine, 
and they are wonderfully productive as milkers." 

PANAMA CANAL-"The present condition of  the Panama Canal 
was explained to the American Society of Civil Engineers . . .  by 
Mr. T. Boulange, one of the chief engineers at the Isthmus on the 
great undertaking, who arrived from Panama a few days ago . . . .  
He said that the company had only money enough on hand to 
continue work for four months. The death rate among the labor· 
ing men had averaged 60 percent. Of 62 Frenchmen who went to 
the Isthmus from France one year ago, but 11 remain today. Forty· 
five died in that period, and six left on account of sickness. Mr. 
Boulange intends to remain in the United States . . . . Reports say 
that both the French and United States governments will be asked 
in turn to take up and carry out the project of a canal at Pan· 
ama, but it is not likely that either will do so." 

REPEATING RIFLE-"According to the semi·official Berlingske 
Tidende, the new repeating rifle of Captain Wadsen and Lieutenant 
Rasmussen is to be introduced in the Danish army. In this rifle 
the barrel is not fixed to the stock, but is secured by a spring. 
In firing, the barrel is forced backward, by which motion the 
bottom plate of the breech is opened, the empty cartridge ejected, 
and a fresh cartridge pushed forward into its place, the maga· 
zine holding six cartridges." 

HIGH·SPEED PHOTOGRAPHY-"A photographer at Pesth has 
succeeded in taking photographs of projectiles, fired from a Wer· 
endler gun, while having a velocity of 1300 feet per second. The 
projectiles appeared on the 

instance, we believe, a matter of deliberate choice as to a can· 
venience, and not the resort to an absolute necessity." 

STREET RAILWAY-"The longest street tramway in the world 
will be that which is to connect a number of towns near Buenos 
Ayres, South America, and which will have a total length of 
200 miles." 

. 

EARTHQUAKE-"In a communication to the American Academy 
of Sciences, Captain C.  E. Dutton gives a calculation of the depth 
of the Charleston earthquake centrum, which puts it at the enor· 
mous distance of twelve miles below the earth's surface." 

STEAMER SPEED-"The Queen Victoria, the pioneer vessel of 
the new line intended to ply between Liverpool and the Isle of 
Man . . .  sailed from the Tail of the Bank, Greenock, to Liver· 
pool, in the remarkably short time of nine hours twenty·three 
minutes, representing an average speed of 221;.4 knots, or 25.62 
miles per hour." 

DINOCERAS-"In 1870, while Prof. O.  C. Marsh was making 
some explorations in central Wyoming, he discovered the remains 
of a huge animal whose form was entirely unknown to him, which 

he at once recognized as an extinct form, 
and which he named the dinoceras. His ex· 
plorations in this region, at this time and 
subsequently, were extensive, and remains 
of different parts of this type were found 
from time to time, and the Peabody Museum 
at Yale College, over which Prof. Marsh 
presides, now contains specimens or par· 

tions of specimens of over 200 individuals, showing how common 
and abundant a type this must have been during a certain period 
of the earth's development." 

AMERICA'S CUP-"The new British yacht Thistle . . .  left for 
New York on July 25. She takes a crew of forty men. Her owner 
and her captain are sanguine that she will win the America's 
Cup. This vessel appears to have sailed faster than any yacht 
heretofore built in Great Britain. The new American yacht Vol· 
unteer will probably be the competitor of the Thistle." 

E. E.-"At a recent meeting of the Polytechnic Society of Berlin 
. . .  the question was asked : What studies are best to fit one to be  
an  electrical engineer? Herr Frischen, one of Siemens and Halske's 
experts, replied that much practical experience was required. After 
graduating from school, a rigid course in an advanced technical 
school should be taken, followed by an apprenticeship in a factory. 

He remarked that at present 
the title of electrician is used impressions enveloped in a 

layer of air hyperbolic in 
form. " 

AND NOW FOR THE FUTURE too freely, and that the 
claim of some to it is that 
they have nailed up a few 

PATENTED-"In view of 
the fierce attacks sometimes 
made on valuable p atents, it 
is well to remember that 
they represent a monopoly 
of but limited duration, and 
that their very value lies in 
the economy that they effect 
in some way for the people 
who nse them. The use af a 
patented article is in every 

2 

(((Air Conditioning: Health, comfort, and industrial aspects 
of present and future research. By Brewster S. Beach 

(((Giant Molecules: The machinery of inheritance in its 
economic relationships. By Barclay Moon Newman 

<:CAli-American Canal: Engineering features of Southern 
California's newest water supply. By R. G. Skerrett 

(((Warship Changes: How the airplane has influenced design. 
By Dr. Oscar Parkes 

(((Kukulcan: New discoveries in a Mayan temple add to the 
sum total of archeological knowledge 

wires." 

WAR DOGS-"Among the 
thousand and one inventions, 
appliances and wonderful 
uses of men and beasts which 
German genius has devised 
to defeat France in case 
General Boulanger's succes
sor becomes unpleasant, the 
dog plays a significant role." 

© 1937 SCIENTIFIC AMERICAN, INC.



Personalities 
• 

In 

Science 

BAD memory and a natural antipathy 
to physics and mathematics were 

boyhood characteristics of Dr. William 
Francis Gray Swann, director of the 
Bartol Research Foundation of The 
Franklin Institute, and associate editor 
of the Journal of the Franklin Institute. 
Today he is recognized as one of the 
most brilliant physicists in the world. 

An informal "close-up" account of 
Dr. Swann's career is given in a recent 
number of The Institute News, pub
lished by the Franklin Institute, from 
which the following is taken : 

Told, as a schoolboy, to memorize a 
proposition from Euclid, he felt unequal 
to the task and decided to bluff when 
called upon. At the close of his explana
tion the instructor announced that he 
had proved the proposition-and proved 
it correctly-only the solution wasn't 
Euclid's. After this, the boy solved all 
his problems the same way. 

Born at Iron Bridge, Shropshire, 
England, the lad decided that he would 
study medicine, primarily because it 
was thought to be a profession in which 
it was possible to make a living. Prior 
to this time he had considered music 
as a career, but decided against it be
cause it apparently held little prospect 
of affording a livelihood. 

He substituted for a friend in a the
ater orchestra, playing the 'cello, there· 
by earning enough money to buy a 
microscope for his medical studies. The 
conductor wanted to discharge the regu
lar 'cellist and retain his young deputy. 
Young Swann did not like that way of 
doing things, and did not intend mak
ing music his profession under any cir
cumstances. 

Browsing in an old bookshop, he 
found a very old volume which con
tained algebra, trigonometry, conic sec
tions, differential calculus, the calculus 
of variations, the calculus of finite dif
ferences, mechanics, dynamics, hydro
dynamics, astronomy, geodesy, and a 
few other scientific subjects-all for four 
cents. 

That was the end of the medical 
career, which demanded that too many 
names be memorized, anyway. 

There followed a scholarship to the 
Royal College of London, where he be
came a j unior instructor after gradua
tion. His research in physics attained 

W. F. G. 

wide recognition, and he accepted a lec
turing position at the University of Shef
field. Here he also served as the very 
individualistic conductor of the univer· 
sity orchestra-on one occasion com
posing last-act music for a college play 
during the first intermission. 

In 1915 the Carnegie Institution of 
Washington called Dr. Swann from 
Sheffield and he was made chief physicist 
of the Department of Terrestrial Mag
netism. Asked to give a series of lectures 
at the United States Bureau of Stand
ards, the talks to be held at eight o'clock 
in the morning, he protested that "an 
Englishman seldom stays up that late!" 

In 1917 he was engaged as a consul. 
tant at the Bureau of Standards, and 
here again he became conductor of the 
orchestra, having a number of now 
world-famous physicists as his instru
mentalists. In 1918 the University of 
Minnesota made him professor of 
physics. In 1922 he accepted a similar 
position at the University of Chicago, 
and in 1923 he went to Yale, where he 

SWANN 

was made director of the Sloane Labor
atory_ 

In 1927 he was brought to Philadel
phia to become director of the Bartol 
Research Foundation of The Franklin 
Institute. 

His present investigations center 
principally around cosmic radiations, 
and he is also acknowledged as an au
thority in thermal measurements, elec
tromagnetic theory, electroconductivity, 
relativity, terrestrial magnetism, atmos
pheric electricity, and atomic structure. 

He has published innumerable re
search papers and several books, and is 
one of the contributors to the "Encyclo
predia Britannica." 

In his writing and his lecturing he has 
achieved exceptional fame because of 
his ability to make abstract theories 
comprehensible to the layman. 

He is a member of learned societies 
here and abroad. Among other honors 
which have been showered upon him, he 
is past president of the American Physi
cal Society. 
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A F A  M I L  Y 0 F G U E R EZ A M 0 N K E Y  S 
F R O M  E T H I O P I A 

4 

SHUNNING cultivated areas and subsisting mainly 
on a diet of leaves with occasional additions of 

fruits and insects, the guereza monkeys of Ethiopia 
are the only African monkeys for the pelts of which 
there is a commercial demand. Their exceptionally 
long hair makes the skin suitable for trimming coats ; 
it is used by natives for decorative purposes, and is 
also exported. Besides the black and white species 
shown above, there is also a red guereza monkey. 
The illustration shows a habitat group recently 
placed on exhibition in the Carl E. Akeley Memorial 
Hall of the Field Museum of Natural History, Chicago 

© 1937 SCIENTIFIC AMERICAN, INC.



The doctor brings a portable electrocardiograph to your bedside for a delicate heart test 

VS. GUESSING 

IN MEDICINE 
Today the Physician Augments his Senses with a 

Multitude of Laboratory Tests . . . Microscopic, 

Electrocardiographic, and Many Other Tests 

By M 0 R R I S F I S H  B E l N , M .  D . 
Editor, Journal of the American Medical Association, and of Hygeia 

THE family doctor of the horse-and
buggy era was largely dependent on 
his unaided five senses in making a 

medical examination. Solemnly he in
spected your skin for eruptions, fingered 
your pulse, and peered into your throat 
or other body orifices_ But the diagnos
ing of disease is no longer a matter of 
guess-work, based upon the observance 
of external symptoms. When you are ill 
today, your physician augments the 
testimony of his skilled senses by a mul
titude of laboratory tests which give 
him precise information about the na
ture and extent of your ailment. These 
tests enormously increase the accuracy of 
medical diagnosis, minimize the expense 
and duration of treatment, and always 

enhance the possibility of making a cure. 
Many of these tests hinge upon in

genious devices that intensify and ex· 
tend the doctor's faculties. Consider, for 
example, the sense of sight. With an ar
ray of "scopes," combining electricity, 
mirrors, and microscopic lenses, the 
modern doctor observes the remotest re
gions of your anatomy. The otoscope lays 
bare the ear drum ; the long tube of the 
cystoscope lights up the interior of your 
bladder. By combining the gastroscope 
with an unbelievably small camera, the 
doctor can make photographs of the lin
ing of your stomach wall and thus iden
tify ulcers, tumors, or other changes. 
Guesswork is eliminated; the doctor 
knows the cause of your malady because, 

with these aids, he can actually see it. 
The examination of tissue removed 

from the living body is one of the most 
crucial tests that the doctor makes. This 
scrutiny of living tissue--called a biopsy 
-is especially useful in determining 
whether or not a tumor is  cancerous. 
Until recently, this test was a formidable 
operative procedure, but a new tech
nique known as the "punch biopsy" is a 
vast improvement over the older method. 
In the punch biopsy, a hollow needle is 
inserted into the growth to be examined, 
and a cylinder of tissue is removed with
out disturbing the patient, or activating 
to further growth any existing tumor. A 
laboratory assistant then "freezes" this 
specimen, and with a miraculously sharp 
instrument called a microtome, cuts a 
transparent slice, fragile as a bee's wing. 
Delicately stained with chemicals, this 
slice is placed under a microscope ; and 
the doctor's trained eye determines 
whether the tissue is of the malignant 
type associated with cancer. 

In the detection of heart-disease, even 
the greatest specialist leans nowadays 
on the electrocardiogram-a graphic 
record of the changing electrical activity 
within the heart. As the heart contracts 
and dilates, five distinct "waves" of 
electrical energy, each having a special 
significance, are produced. These are 
traced by a complicated magnetic de
vice on a reel of paper. By the arrange-
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Courtesy lied leal Dlvilioo. I>lIlman Kodak Company 

secret lay hidden from the doc
tor's eyes. Now, however, many 
of his questions are answered 
by numerous tests made upon 
the spinal fluid. To obtain a 
sample of this fluid, he inserts 
a hollow needle between the 
lower vertebrae ; attached to 
this needle is a delicate gauge 
called a manometer, which 
registers the pressure of the 
fluid in the spinal canal. Any 
deviation from normal pres
sure suggests a disturbance of 
the brain or spinal cord. By 
the Queckenstedt test the doc
tor determines which side of  
the  brain is involved. Using his 
thumb, he constricts the left 
side of the patient's neck, and 
observes ( let us say ) that the 
manometer registers a normal 
pressure. He then repeats the 
performance on the right side ; 
if the spinal fluid pressure 
rises, that side of the brain is 
affected. 

Full-sized radiograph of young woman. Stomach and in
testines are outlined, due to eating an X-ray-opaque meal 

AFTER the fluid is with
.tl. drawn, some of it is 
smeared on a glass slide and 
examined microscopically for 
bacteria. Such examination 
may reveal cerebro-spinal ma
laria, spotted fever, or sleeping 
sickness. Early and effective 
therapy can be instituted in all 
of these diseases. Upon an
other portion of the fluid, a 
"white-cell" count is per
formed ; large numbers of 
these cells may disclose infan
tile paralysis or epidemic men
ingitis. The color of the spinal 
fluid is also noted ; normal 
fluid is as clear as distilled 
water, but a canary-yellow tint 
indicates a cerebral hemor
rhage. If the fluid is cloudy it 
may mean active syphilis of the 
nervous system. Usually no clot 
forms in the spinal fluid, but 
in paresis many small clots ap
pear, and in tuberculosis the 

ment of these waves, the physician can 
detect disturbances of the heart long be
fore they make themselves visible by the 
processes of ordinary examination. Such 
disorders as heart block, fluttering of the 
auricles, or an uncontrolled twitching 
of a portion of the heart muscle, write 
their own records in the electrocardio
gram. By means of another testing 
machine called the sphygmograph, vari
ations in the pulse beat are recorded on 
a moving strip of paper, a method far 
superior to the human finger in the ac
curacy of its measurements. 

Grave conditions of the brain or 
spinal-cord formerly presented insupera
ble diagnostic problems ; locked in the 
bony vault of the skull, the critical 
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clot has a web formation. A Wassermann 
or Kahn test on the s

·
pinal fluid helps to 

prove the presence of syphilis, while the 
colloidal gold test indicates the possible 
diagnosis of general paralysis, syphilis, 
or meningitis. 

Possibly the physician decides that 
his patient has a tumor of the right 
hemisphere of the brain, yet is unable to 
localize the exact position of the lesion. 
To learn precisely where it lies he per
forms the following test : Into the same 
aperture from which the spinal fluid was 
drawn, air is introduced under gentle 
pressure, and rises through the spinal 
column to the brain. An X ray is then 
taken, and the tumor is clearly delin
eated on the X-ray plate. 

In some illnesses, notably pneumonia 
and diphtheria, time is all-precious ; 
early recognition enables the physician 
to take swift therapeutic steps. In treat
ing lobar pneumonia, certain valuable 
serums are available, but before serum 
therapy is attempted, the physician must 
know what type of pneumonia confronts 
him. By the Neufeld test, several types 
of pneumonia may be differentiated. The 
patient's sputum is placed upon a slide ; 
then a small amount of rabbit serum 
( obtained from an animal inoculated, 
for example, with Type 1 pneumonia 
germs ) is added, and the mixture is 
stained with methylene blue. If the 
patient is suffering from Type 1 infec
tion, the shell-like capsule enclosing the 
pneumonia germs swells visibly when 
viewed under the microscope. 

Diphtheria can now be detected by 
the Brahdy "rapid culture test" in four 
hours. Using an applicator with a small 
knob of coagulated horse-serum at one 
end, the physician swabs the patient's 
throat, replaces the applicator in a 
sterile glass tube and-if laboratory 
facilities are not available-puts the tube 
in his vest pocket. The warmth of his 
body causes the micro-organisms of 
diphtheria, if present, to grow rapidly. 
He then rolls the swab over a glass slide, 
stains the smear, and makes a micro
scopic examination for diphtheria germs. 
If these are found, therapy begins then 
and there. 

By the Ascheim-Zondek test, the fact 
of pregnancy may be established 

within 24 hours. Almost immediately 
after conception takes place, certain 
hormone surpluses are produced in the 
blood and urine ; if a small quantity of 
the urine is injected into a female mouse 
or rabbit, it stimulates their ovaries. 
They are then killed, their ovaries are 
examined, and if enlargement is ob
served, a diagnosis of pregnancy can be 

. made. 
It is one of the oddities of medicine 

that a similar test is useful in detecting 
teratoma of the male testicle. A teratoma 

Photo American Medical Association 

A freezing microtome, a kind of 
glorified, delicate, exact meat slicer 
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is a kind of cancer which may, at some 
stimulus, break into passionate growth, 
shooting its buds throughout the entire 
system and making castration impera
tive. This testicular freak creates a sur
plus of sex hormones in the male blood 
and urine. In 1933, Dr. Russell Fergu
son of New York announced in the 
American Journal of . Cancer that the 
hormone test for teratoma ( based on the 
Ascheim-Zondek technique ) was 98 per
cent positive, and that the tumor could 
be diagnosed within three weeks of its 
commencement. 

A tremendous extension of the doc
tor's visual power is made possible by 
the X ray. When this device was first 
used in medicine, it showed only the 
shadowy outline of the bones ; but con
stant improvements in X-ray technique 
now permit the doctor to vizualize the 
lungs, heart, kidneys, stomach, and in
testines. The modern fluoroscope flashes 
on a white screen an actual moving-pic
ture of your vital processes! When the 
doctor wishes to scrutinize your alimen
tary canal he gives you a glass of but
termilk containing a chemical which 
cannot be penetrated by X rays. You 
stand between the X-ray machine and a 
white screen ; the current is switched on 
and the doctor notes the progress of the 
chemical mixture through your intes
tines. He pays particular attention to the 
shape and size of your stomach as it fills 
and empties, and thus detects the size 
and location of ulcers, cancer, or in
testinal obstructions. 

THE simple but dramatic Swick test 
is employed when a detailed examin

ation of your kidneys is required. First 
a dye containing an iodine compound is 
injected into your arm ; this dye enters 
the general circulation and is hurried to 
the kidneys for excretion. At precisely 
the right moment, an X-ray picture of 
the kidneys is taken, and these organs 
-filled with the opaque dye-are out
lined with marvelous clarity. A few mo
ments later, as the dye descends through 
the ureters to the bladder, another X 
ray is taken, and these narrow passages 
are clearly "spot lighted." Five minutes 
later, the bladder itself is filled with the 
dye, and a third X ray is made. By this 

test, the physician gets a com
plete story of kidney function 
and pathology. 

About 40 percent of so
called "indigestion" is caused 
by some dysfunction of the gall 
bladder, a mysterious little sac 
attached to the wall of your 
liver. Often the shrewdest doc
tor cannot tell from your ex
ternal symptoms whether you 
have gall-stones or an inflam
mation of the bile ducts. To 
rule out the possibility of gall
stones he orders radiographs. 
If no stones appear in your 
picture, you are given the 
Graham test. You drink a 
special dye which makes a 
determined effort to get into 
your gall bladder. If it does 
not, the physician interprets 
this failure in the light of his 
special knowledge. If, however, 
your gall bladder does fill with 
the dye, you are given a meal 
heavy in fat-content, and an
other radiograph is taken to 
see whether the gall bladder 
empties properly. After these 
tests are concluded, your phy
sician presumably knows what 
to do about that excruciating 
pain in the upper right quad
rant of your abdomen. 

Before a surgeon performs 
an operation, he must know 
whether the kidneys are prop
erly filtering the waste prod
ucts of the body, for if these 
poisons accumulate, life is en
dangered. Kidney function is 
determined by several tests. A 
dye may be injected into the 
body and the rate of its ex
cretion in the urine measured. 
By a complicated excursion in· 
to blood chemistry, the "urea 
nitrogen" test determines whe
ther the amount of this element 
is normal or excessive. If ex
cessive, the kidneys are not do
ing their necessary work, and 
the increased burden of an 
operation might easily be fatal. 

Blood tests are a fruitful 

A paraffine microtome in which the tissue is infiltrated with paraffine 
instead of being frozen, before the slicing is done. Two little arrows 
at the right point to a block of tissue thus made ready for sectioning 

Photos by Medical Divis ion. Eastman Kodak Company 

Abo'l'e: X ray. The arrow indicates a cancer of the colon. 
Below: X ray of renal tract. Arrow indicates a stone. A 
cystoscope is clearly outlined in the bladder, lower down 
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8 S C I E N T I F I C A M E R I C A N  

Courtesy 'Che Sanborn t.:ompan)' 
Making a metabolism test, to determine how much oxygen the patient burns 

field for diagnostic study. To examine 
your blood, the doctor punctures an ear 
or fingertip and withdraws a small 
amount. In cases of suspected anemia, 
he counts the red cells upon a hemo
cytometer-that is, a glass slide ruled 
into small squares. These red cells grow 
in the marrow of our large bones, and 
one of the latest blood tests consists in 
removing a small portion of marrow 
from a leg-bone to find out whether it 
is manufacturing cells satisfactorily. 
When the white blood cells multiply too 
rapidly, a serious condition called 
leukemia is the result ; equally serious 
-and much more sudden as a cause of 
death-is the utter disappearance of the 
white cells. 

B EFORE your physician pronounces 
a verdict of "appendicitis," he 

counts the number of white cells in a 
cubic millimeter of your blood. Why'? 
Well, he knows that these white cells
the warriors of the blood-stream-in
crease rapidly in number when the body 
is combatting an infection. If this count 
is above normal, he checks with other 
symptoms and makes his diagnosis_ 
Small greyish discs in the blood, called 
"platelets," are concerned with clotting ; 
if there are more than 100,000 blood 
platelets in each cubic millimeter of 
blood we get along satisfactorily, but 
when the number falls below that 
amount we bruise and bleed easily. 
Blood chemistry has given medicine the 
"sugar tolerance" test, essential to the 
accurate diagnosis of diabetes, and the 
"hydrogen ion" concentration test to de-

termine whether the blood tends toward 
acid or alkaline. 

Sometimes, as a result of gall bladder 
disease, bile gets into the blood stream, 
and the characteristic yellow hue of 
j aundice is observed in the patient. To 
diagnose jaundice early, a device called 
a colorimeter is employed. Normal 
blood-serum is straw colored, but the 
serum of a j aundiced patient has an 
orange tinge. If this orange color deep
ens past a certain point on the carefully 
graduated scale of the colorimeter, the 
physician knows that his patient has 
jaundice, whether his skin is yellow or 
not. The value of this test, known as the 
Icterus Index, lies in the fact that it 
sometimes discloses obstructions of the 
bile ducts long before clinical signs a p
pear. 

When you are either nervous or slug
gish, or show marked gain or loss in 
weight, the physician suspects thyroid 
disorder and decides to measure your 
basal metabolic rate. In plain language, 
he wishes to determine how much oxy
gen you are burning in a given length of 
time, under conditions of complete rest. 
A person undergoing this test reclines 
upon a sofa, the nose is pinched shut 
with a clip, and a tube is inserted into 
the mouth. Through this tube oxygen is 
breathed ; the exhaled air passes into 
another tube where its carbon dioxide 
content is measured. After a few min
utes, the test is stopped and another test 
is run as a check upon the first. Taking 
into consideration the patient's age, sex, 
weight, and other factors, the ba.sal 
metabolic ratF is determined, and the 
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physician plans his therapy accordingly. 
Sometimes, as a result of this test, it is 
necessary to change the whole routine 
of the patient's life, or even to do an 
operation on the thyroid gland. 

Chemical analysis of gastric juices is 
a vastly important test in determining 
whether a patient is suffering from ulcers 
or cancer of the stomach. In ulcers, an 
enormous rise of free hydrochloric acid 
is found in the stomach. But in certain 
malignant tumors, no acid can be found 
at all, because of the destruction of the 
acid-producing portion of the stomach 
wall. To determine the quantity of hy
drochloric acid present, a test-meal of 
dry bread and weak tea is given the 
patient. He then swallows a thin rubber 
tube, and specimens of his gastric juices 
are withdrawn every few minutes and 
analyzed chemically for hydrochloric 
acid. When 10 or 12 specimens have 
been analyzed, a graph is then plotted 
showing the amount and rise of the acid 
content in response to food. 

SUFFERERS from asthma or hay-
" . " . 

fever are allergIC ; that IS, exces-
sively sensitive to some protein element 
in their diet or in the air surrounding 
them. Now these proteins are literally 
numberless, and range from grass pol
len to fish-glue and face-powder. The 
task of the sensitization test is to discover 
the specific protein causing the trouble. 
Extracts of hundreds of these substances 
are now prepared by pharmaceutical 
houses ; the doctor either makes a small 
scratch on your arm, or with a fine 
needle injects several extracts between 
the layers of the skin. An excessive red
ness or inflammation indicates that the 
patient is sensitive to a specific protein, 
and he then can be immunized against it. 

A number of interesting tests are con
cerned with the diagnosis of infectious 
diseases and the ability of the human 
being to resist them. The Schick test is 
a measure of the body's ability to resist 
diphtheria ; the tuberculin test indicates 
the susceptibility of a child to tuber
culosis ; and the Dick test estimates re
sistance to scarlet fever. If these tests 
show lack of resistance-indicated by 
redness or swelling at the site of in
jection-it is possible to inject toxin
antitoxin or other preparations that en
able the patient to resist the disease. 

These are but a handful of the tests the 
modern doctor invokes in diagnosing 
your malady. It is important to remem
ber, of course, that none of these tests 
will ever wholly supplant the physician's 
skilled senses, nor would he dream of 
making a diagnosis solely upon the 
basis of a single test. The modern doctor 
correlates your symptoms, takes a care
ful history of your case, checks one test 
against another, and is thus liberated 
from the guesswork-often successful, 
but always hazardous-of the old-time 
practitioner. 
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Yellow Jack Again 

AN unknown villain has stalked forth 
.t\. from lush, reeking jungles to men
ace a world which had acquired a feel
ing of security, thanks to science, against 
the ravages of deadly yellow fever- The 
first villain, A edes regypti, the mosquito 
carrier of the diseasC-:-known in the 
early days as Stegomyia-had been so 
well put under control that everyone 
thought the end was in sight_ A report of 
The Rockefeller Foundation indicates 
that a new start must now be made to 
identify the newcomer, an utter stranger 
as yet, and to find means of banning him 
from human society. At the outset the 
task promises to become a stupendous 
job. 

To date many heroes and martyrs 
have left their marks on the hard, up
hill highway toward eventual elimina
tion of the disease. Longest in memory 
and perhaps most dramatic was the act 
of those soldiers who permitted them
selves to be bitten by the suspected 
Aedes regypti. The martyrdom of No
guchi, brilliant little Japanese of The 
Rockefeller Foundation, is fresh in the 
public mind, but the name Walter 
Reed awakens memories of tremendous 
gains in the fight near the turn of the 
century. Less well known to Americans 
are many others-among them Agra
monte, Theiler, Lazear, Stokes, Finlay
who contributed enormously to the solu
tion of the yellow-fever problem. 

Before 1929, The Rockefeller Founda
tion believed that the disease was fast 
disappearing. Infected A edes regypti 
were becoming extinct-killed off at 
their breeding places by man's control 
measures. Consider Ecuador, for ex
ample. In that country since 1919, there 
have been no recognized cases of yellow 
fever, yet previously the yearly average 
in Guayaquil, alone, had been 259 
cases ! Indeed, as we knew it a few years 
ago, the disease has been brought under 
control. 

"Jungle yellow fever," however, 
changes the picture. It occurs, accord
ing to the Foundation's report, "under 
conditions of rural or forest environment 
as distinguished from urban environ
ment." Far from indicating that cities 
are immune, this actually provides a 
"source of virus for the re-infection of 
cities and towns where high densities of 
Aedes regypti mosquitoes are tolerated." 
All the more imperative, therefore, is 
need for continued and intensive re
search to find the villain and control 
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him if humanly possible. Fortunately, 
it is unnecessary now to experiment on 
human beings, for the Asiatic rhesus 
monkey can be infected. Moreover, a 
vaccine developed just a few years ago 
makes it possible for laboratory staffs 
to work in safety. 

While awaiting the success that must 
eventually reward the scientists' efforts, 
action has been begun by health officers 
in the United States, in conference with 
the United States Public Health Ser
vice, to fight off the menace. They are 
concerned not with a flying mosquito 
but with a flying airplane, for the air
plane has brought us dangerously close 
to yellow fever infected sections of 
South America. The Conference has sug
gested, therefore, certain restrictions as 
to the location of airports, eradication 
of Aedes regypti from communities near 
airports, prevention of spreading of the 
disease after a single case is reported, 
and other control measures. 

Because of the unknown factors in
volved and of the airplane, the further 
fight will enlist the co-operation of many 
outside the laboratory. But though the 
task is a big one, there is little question 
that it will be carried out to a successful 
conclusion. Happily, the further study 
will not be fraught with such danger 
as was faced by earlier researchers. 

Enforce the Law 

MOTOR-VEHICLE accident preven
tion presents many ramifications 

and great is the number of solutions 
that have been offered. There are, how
ever, so many phases of the problem 
that it splits into many separate prob
lems, each of which must be considered 
not only as an entity but also in rela
tionship to the whole. An interesting re
port recently received from the North
western University Traffic Survey Insti
tute shows a definite and indisputable 
relationship between law enforcement 
and automobile accidents. By law en
forcement is not meant mere arrest of 
motor vehicle law breakers, but actual 
convictions. To show dramatically the 
relationship between convictions and 
accidents, the Institute has set up an 
"Enforcement Index" which is obtained 
by establishing a ratio between convic
tions for violations of motor vehicle laws 
and the number of persons injured in 
accidents. If, for example, a city has 
250 convictions for all types of violations 
during a period when 50 accidents have 
occurred, its "Enforcement Index" 
would be five. The average index for 78 
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cities analyzed by the Institute was 3.5 ; 
a good index rating is considered to be 
some 10 to 12. 

The matter of convlctlOns for motor 
vehicle law violators is one that cannot 
be too strongly stressed_ "Killing of 
tickets," "knowing the judge," "having 
a friend at City Hall," all serve to make 
motorists less respectful of laws which 
have been set up for their own protec
tion. If only every motorist knew 
definitely that a violation would bring 
swift and sure retribution, each driver 
would be more careful, would observe 
the laws, and accidents would undoubt
edly be reduced. It is almost like grasp
ing at a straw to hope that such can 
ever come to pass but if individuals will 
take more pride in a careful driving 
record than they do in the fact that they 
can escape conviction for a violation, if 
j udges and justices of the peace will be 
more rigid in their law enforcement, 
and if arresting officers will take their 
jobs more seriously, it is possible to go 
a long way toward safer highways for a 
greater number of drivers. 

Take it Easy 

WE hear a lot about cancer. We 
usually hear of heart disease only 

when someone whom we know dies as 
a result of it. Cancer is-and very 
rightly-being fought constantly with 
all the resources of medical science_ 
Heart disease in its many forms is also 
given its share of attention but for some 
reason or other it does not seem to 
reach, in the minds of most people, the 
importance of the other dread disease_ 
In view of this, it is interesting to cite 
a few figures. In 1933, heart diseases 
caused 286,360 deaths in the United 
States. In 1935, this figure had grown to 
312,333. Cancer, during 1935, caused 
144,065 deaths. And here is the peculiar 
thing about it : Generally speaking, 
cancer is a disease which is contracted 
through no fault of the sufferer--cer
tain forms of industrial cancer excepted. 
On the other hand, heart disease can 
almost invariably be traced directly to 
the patient's mode of living. The high
speed life of the average American con
tributes largely to the prevalence of 
heart disease. Sane living, sane eating, 
sane drinking, and a more placid, slower 
speed of existence would go far toward 
reducing the ravages caused when the 
little pump so necessary to life goes 
awry. "Take it easy and live longer" 
may be trite but it is truer today than 
ever before. 
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MORE GAME 
available as the natural laboratories 
where home· grown birds could test their 
mettle against nature. 

The movement grew rapidly and or· 
ganizations all over the state took an in· 
terest in the program. Although not part 
of the immediate banding experiment, 
700 outside holding pens have been con· 
structed in northern California during 
the last two years. As a definite part of 
the banding program, 28 holding pens 
have been provided on private lands in 
the Chino farm district in the same pe· 
riod. Each pen is of standard dimen· 
sions, 24 feet by 24 feet, and holds 20 
pheasants or 40 quaiL 

Game Birds Reared Under Artificial Conditions 

Can Survive in the Wild 

Promise . . . Sanctuaries . 

. A Foreigner Holds 

Future Shooting 

By ANDREW R. BOONE 
Now, here's how the scheme works; 

and it is bringing immense satisfaction 
to sportsmen, for it promises plenty of 
fine shooting by 1940 or thereabouts: F

ORTY thousand quail and Chukar 
partridges-guinea pigs on the wing 
-inhabiting 38 mountain and des· 

ert game refuges in southern California 
are proving that game birds reared un· 
der artificial conditions can survive in 
the open and reproduce in large num· 
bers to provide for sportsmen shooting 
in the future where today little or none 
is to be had. 

In an experiment* which already has 
passed the bounds of a modest labora· 
tory undertaking, the California Divi· 
sion of Fish and Game has released from 
its Los Serranos Game Farm at Chino 
during the last four seasons California 
Valley and Gambel's quail and Chukar 
partridges in numbers sufficient to pro· 
vide good hunting by 1940. 

Science and nature are combined in 
this large·scale undertaking. Twice each 
season, in October and January, work· 
men go into the Los Serranos rearing 
pens, snap onto frail legs metal bands 
(bearing serial numbers and a request 
that they be returned to the Fish and 
Game Commission with a report of 
where and when found or shot), trans· 
port the birds to various ref· 
uges, and there give them 
over to nature. 

But this is neither the be· 
ginning nor the end of the 
story. For the beginning, we 
must go back some five 
years for a view of game 
bird scarcity in California's 
lush valleys and on barren 
mountains. 

I
N 1932, quail in Califor· 

nia were becoming so de. 
pleted, due to inroads of 
hunters, natural enemies, 
and drouth, that sportsmen 
became alarmed lest they 
vanish completely. Two 
"cures" were proposed: reo 
stock with quail, or import 
some variety which would 
thrive at all altitudes, in 

heat and cold, in drouth and time of 
heavy rainfalL 

Both ideas bore fruit. Chukar part
ridges were imported from India, quail 
were reared and planted. Where they 
should be released and how protected 
were early determined. August Bade, 
superintendent of game farms, drove 
home the need for outside hold
ing pens. E. D. Platt, assistant 
superintendent, and others 
projected a plan for sanc
tuaries_ 

As the original stock 
of Chukars increased 
and were liberated from 
time to time,Platt pushed 
the quail conservation 
plan_ Within three years 
38 individual land own
ers "loaned" refuges to 
the Commission. Scattered 
in a 225-mile semi-circle 

Quail are incubated and raised at the 
Los Serranos farm. Since more are 
reared than can be handled efficiently, 

around the eastern edge of Los 
••• � 

from Sandberg on the nortH �������������i 
Angeles County to San Diego, a . 
chain of sanctuaries, ranging in 
size from 640 to 5000 acres, became 

the young are transferred to 
outside holding pens when 
a few weeks old. The hold
ing-pen idea, incidentally, 
not only permits larger pro
duction, but also stimulates 
interest in the various com
munities_ Starting after the 
hunting season closes, the 
birds are released on the 
refuges, thus permItting 
them to go into natural pro
duction the following spring. 

*The work in California is typi. 
cal of the conservation efforts 
being carried on by many other 
states.-Editor. 

An artificial "spring" to provide water for birds where a 
natural supply is not available. Circle: Chukar partridge 

Refuges may be any
where, in valleys, on moun
tain slopes, near the desert. 
Platt is working toward the 
ideal of a large number of 
small refuges_ In each case, 
the refuge must supply nat· 
ural quail feed, in a combi
nation of brush and open 
country. Where possible, 
water from native sources, 
preferably near the center 
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of the refuge, should be available. 
In the absence of water, ingenious 

artificial "springs" are supplied. These 
are 55-gallon drums, fitted with long, 
shallow troughs into which the flow is 
controlled by an air pressure regulating 
pipe within the drum. In 12 of the 28 
quail and Chukar refuges, artificial 
"springs" have been "planted." The 
trough, or pan, slopes inward toward 
the drum. Around its edges dirt is 
banked. Thus even the smallest birds 
may walk up for a drink, and step into 
the pan itself without danger of drown
ing. Caretakers service the "springs" 
every ten days, although it has been 
found that one will supply hundreds of 
birds and small animals for a month dur
ing hottest weather that would normal-

ly be encountered without replenishing. 
Observations on the various preserves 

reveal two important facts. Game-farm
reared birds thus far are doing at least 
reasonably well among those born and 
reared in the wild, and the stock is in
creasing. 

Meanwhile, several questions puzzle 
authorities of the California Fish and 
Game Division. How long will game
farm-reared birds live under natural 
conditions? How rapidly will they re
produce? How far afield will they wan
der from the individual refuges? Can 
birds, accustomed during their first few 
months to being hand fed, forage suc
cessfully for themselves in the wild? 
How large should the sanctuaries be, 
how many are required, how should 
they be distributed geographically? 

Answers to at least some of these 
questions already have been found, both 
as to quail and Chukars. Let's take quail 
first, both because the California Valley 
quail is California's natural bird, and 
sportsmen have not yet been permitted 
to try their skill on Chukars. 

Platt, who supervises the brooding, 
banding, and release of both quail and 
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The brood pens at Chino, California, where young quail and partridges 
get their start in life. Circle, left: Banding a California Valley quail 

Chukars from the Chino 
farm, and oversees the ref

uges in Southern Califor
nia, told me that his 
patrolmen have found 
quail 20 miles distant 
from the point of liber
ation from 18 to 20 
months later; on one 
occasion, quail had 

flown six miles during 
the first 24 hours. 
Game-farm-reared quail 

survive thirst, drought, ro
dents, bob-cats, coyotes, and 

such birds of prey as the Coop
er's, sharp-shinned 'and duck 

hawks (all of diurnal habits) just as 
well as those brooded in the wild. Cen
sus has been taken periodically at vari
ous refuges, and the proportion of 
banded birds to the known former pop
ulation has remained constant, and in 
some cases increased. Since each hen 
rears to maturity in the wild an average 
of six quail, the 40,000 released to date 
are expected to provide fully 1,000,000 
quail within four years, not counting the 
increase to follow the freeing of banded 
birds during that period. 

ALTHOUGH 202,000 quail were re
f\. ported killed in ten counties last 
season, this undoubtedly represents only 
a small part of the total. For 50 years 
California Valley quail have been mak
ing a gallant stand against human and 
other inroads. Shorter shooting seasons 
and restricted bag limits only served as 
stop-gaps. Now comes the policy of bird 
management, with refuges in four coun
ties, placed strategically under a variety 
of local climatic conditions. 

While the Chukar partridge has been 
released for four years, only during the 
last season were any liberated bearing 
bands. Little is known about Chukars by 
California sportsmen, yet they hope to 

be hunting them in a few years as the 
English do in its native land. 

The Chukar (Alectoric graece chu
kaT), introduced into California four 
years ago from Calcutta, is the Indian 
representative of a single species of 
partridge which contains 22 varieties, 
and which originally ranged from north
ern China to Mongolia, India, Persia, 
and Arabia to Asia Minor and Southern 
Europe. 

With this bird the Fish and Game 
Commission hopes to provide both low
land and highland shooting, for the bird 
thrives at all altitudes from sea level 
to 16,000 feet, in countries with virtually 
no rainfall to those where 100 inches fall 
every year, in temperatures from nearly 
zero up to 150 degrees, Fahrenheit. Fur
ther, it can survive under conditions of 
humidity and heat which would discour
age, if not obliterate, quail. 

Chukars have been liberated in 26 
counties in California since 1932. Heavi
est plantings have been made in south
ern California, because in that region 
there is a vast area of arid land which 
is unoccupied by game species, and to 
which it is felt the Chukar will ildapt 
itself. 

They definitely are on the increase. 
Thirty-three Chukars were liberated in 
a remote section of the Mojave desert, 
and within three months dropped out of 
sight. Three years later 45 birds were 
counted within a few miles of the point 
of liberation. Some of these were def
initely the young of the previous years. 

California authorities give the birds 
every opportunity to increase. No shoot
ing is permitted on the refuges, water is 
provided, predators of air and earth are 
shot and trapped. By thus restocking 
game-bird cover, officials think they will 
provide fine shooting within four more 
seasons, on lands of no value to farmers. 
And sportsmen are backing them whole
heartedly in the attempt. 
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THE greater questions of science are 
not all insoluble : some of them 
have been pretty well answered 

in our day, and others are on the way 
to an answer. For example : Why do 
the stars shine ? How long have they 
been shining ? What keeps them shin
ing so long '? 

The first question has been thorough
ly answered_ The stars shine because 
they are hot, outside ; they are hot out
side because they are very much hotter 
inside ; and they are so hot inside be
cause of their large masses. 

Ever since Newton's days, it was 
known that the pressure in the interior 
of a body like the sun must be enormous· 
ly great. As soon as the laws which gov
ern the behavior of gases became known, 
it was easy to calculate that, if the stuff 
inside the sun followed these gas-laws, 
it would have to be at a temperature of 
many millions of degrees, if it was to 
stand this pressure without being com
pressed to more than the sun's density. 

About 20 years ago Eddington com
pleted the proof by showing that the 
battered fragments of atoms inside a 
star would indeed follow the familiar 
gas-laws very closely. Since then, no 
one has doubted that the temperatures 
inside the stars run up far into the mil
lions of degrees. From these glowing 
regions heat inevitably leaks out toward 
the cooler superficial parts. The law of 
transfer of heat is also known, and 
hence the rate of supply of heat to the 
surface can be calculated. A body of 
large diameter will be cooler inside than 
a small one of the same mass ; but heat 
leaks out more easily in the first case, 
and the whole outward flow turns out 
to be only a little greater for the smaller 
body. A large mass, however, must be 
hotter inside than a small mass of the 
same size ; and here there is no com· 
pensating effect. 

IT follows, therefore, that a large 
mass of matter ( say enough to make 

a million planets like ours ) , isolated in 
space, has to be a star. It cannot help 
shining-the more strongly, the greater 
its mass. A small mass ( say less than 
10,000 times the earth's ) cannot be a 
star ; not enough heat can escape from 
the inside to keep the surface luminous. 

So far, so good ; but a large mass 
cannot be a star forever ; it is sending 
out enormous floods of energy into space, 
and it must get this energy from some 
source, which must inevitably be finite 
in amount. In the long enough run, 
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therefore, a star must run down
something must happen to it-while 
there is, of course, no limit which our 
present knowledge can set to the time 
during which a smaller solid body, like 
the moon, or a meteoric stone, would 
continue an unchanged and uneventful 
existence. 

One source of energy, at least, every 
star must have. Contraction, under its 
own attraction for itself, can liberate 
gravitational energy, turn this into heat, 
and keep the star shining. If the sun, for 
example, had contracted from a large 
size to its present dimensions, it would 
have gained enough heat to maintain 
about 20,000,000 years' radiation at its 
present rate. At least half of this supply 
must still be stored up in the sun's in
terior ; but, even so, human history is 
too short to detect a change. 

Geological time is another thing en
tirely. We know from radio-active evi
dence that some rocks are at least 
1 ,500,000,000 years old, and there is 
strong evidence that the sun has kept 
the earth at very nearly the same tem
perature as now for all that interval. 
That is, the sun has radiated into space 
something like 100 times more energy 
than its past gravitational store, or its 
present internal heat content, could 
have supplied. 

Now the sun is a very ordinary sort 
of star, with no peculiarities, and no 
one doubts that the other stars, too, have 
got rid of far more heat than can be 
accounted for gravitationally. Here we 
must fall back on Einstein's principle 
that energy and mass are equivalent. A 
simple calculation shows that the energy 
radiated by the sun every second dimin
ishes its mass by 4,200,000 ( metric ) 
tons. Multiply this by the number of 
seconds in 1 ,500,000,000 years, and we 
get 1/10,000 of the sun's whole mass ! 

If, then, something happens inside the 
sun, by which even a small part of its 
mass disappears, and the corresponding 
amount of energy is liberated, it may 
keep on shining for much more than 

the past length of geological time. 
Students of the subj ect have agreed, 

for a good many years, that this must 
be the explanation, and two possibili
ties were discussed ; first, atoms may 
disappear altogether, and correspond
ing amounts of energy take their place ; 
second, heavy atoms may be built up 
out of light ones, and, in particular, out 
of hydrogen. Why hydrogen ? Because 
hydrogen atoms are heavier in propor
tion than any others. It is now a fa
miliar idea that four hydrogen atoms 
might be taken apart, and the four 
heavy positive nuclei ( protons ) and two 
of the electrons lumped together into a 
single helium nucleus, leaving the other 
two electrons to make the outer part of 
the atom. But the mass of a helium 
nucleus (which can now be measured 
with extreme precision ) is 4.0039 
standard units of atomic weight, while 
that of a proton is 1 .0081 such units. If 
one could be built up out of four of the 
others, 0.0285 units of mass, or 1/140 
of the whole ( not counting the small 
masses of the two electrons ) , would have 
to vanish-and appear as energy. If the 
sun were originally composed of hydro
gen, and could turn into helium, the 
energy liberated would be enough to 
keep it shining, at its present rate, for 
more than 100,000,000,000 years. The 
formation of heavier elements out of 
hydrogen would liberate a little more 
energy, but not much-it is the first step 
which counts. The greatest effect would 
come from the formation of atoms of 
iron and similar elements. The largest 
atoms, like uranium, are heavier in pro
portion, and so can unload energy by 
radio-activity. But this supply, huge by 
any ordinary standards, is small in com
parison with that of formation from 
hydrogen. 

A DOZEN years ago, both of these 
possibilities were purely hypotheti

cal. One of them remains so. Not the 
slightest evidence has yet been found 
that it is possible for an atom to be 
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STARS 
annihilated, and its whole mass to ap
pear as energy. But, in the last few 
years, an extraordinary variety of proc
esses has actually been realized, by 
laboratory experiments, in which trans
mutation of hydrogen into other ele
ments occurs. For example, a lithium 
nucleus ( charge 3, mass 7.0180 ) struck 
by a proton ( charge 1, mass 1 .008 1 )  pro
duces something which instantly breaks 
up into two alpha particles, or helium 
nuclei. These have each a charge of 2, 
and a mass 4.0039, so that 0.0185 units 
of mass disappear in the reaction. The 
alpha particles-whose tracks have been 
observed-fly apart with enormous 
velocity, and the energy of this motion 
exactly accounts for the loss of mass_ 
There can be no more doubt, then, that 
hydrogen is not only "the raw material 
of the universe"-as Eddington called 
it years ago-but the fuel of the stars, 
which keep shining by building up 
heavier atoms out of it. 

BUT here an alarming question 
arises. What keeps this process, 

with its terrific potentialities, under con
trol ? What prevents its ending in ex
plosions of unimaginable violence ? 

Fortunately for the stability of the 
universe, the process of transmutation 
does not go on automatically. A hydro
gen atom and a lithium atom, at rest 
side by side, can remain at peace in
definitely. Even if they were jostled 
about by thermal motions in the gas 
hard enough to knock off the outer elec
trons, and strip both atoms to the bare 
nuclei, nothing more would happen ; for 
the nuclei themselves both have posi
tive charges and repel one another 
strongly. They do not get close enough 
together to make trouble. It is only 
when the protons are shot at the lithium 
atoms with very high speed that one in 
100,000 or so of them escapes from 
lateral deflections, makes a direct hit 
on the lithium atom, and gets by the 
barrier of repulsion, so that at last the 
two nuclei coalesce. 

Atomic collisions of equal violence 
will occur in a heated gas only if the 
temperature is measured in tens of mil
lions of degrees. The insides of the stars, 
so far as we can calculate, are just hot 
enough to permit such atomic encounters 
to occur occasionally, and the supply of 
heat from transmutation will be gradual. 
Nevertheless-suppose it was more rapid 
than could be carried off by leakage to 
the surface. We might expect the inside 
of the star to get hotter. Atomic collisions 
would then be more violent ; transmuta-

tions would happen oftener ; heat would 
be developed still faster, and an ex
plosion would not be long delayed. 

Gravitation saves the situation this 
time, by a reversal of the contraction 
process already described. If the star 
contracts, at least half of the gravita
tional energy must be expended in heat
ing the gases of the interior ; only the 
remainder is available to keep it shining_ 
It loses heat into space, but gets hotter 
inside-both stores of heat coming from 
the contraction. Conversely, to put heat 
into the star forces it to expand and to 
put so much energy back into the 
gravitational store that the interior 
grows cooler. This tends to shut off the 
supply of heat from atomic interactions, 
and the star is thus self-regulating_ 
After some possible initial oscillation, it 
will settle down into a steady state in 
which just enough heat is produced 
from the atoms to balance the leakage 
to the surface, and in such a state it may 
remain for a very long time. 

In the course of ages, the hydrogen 
would be gradually exhausted, and at 
long last the star would contract until 
it could contract no farther, and be
come a white dwarf like the companion 
of Sirius. But the sun appears to have 
traversed hardly a hundredth part of 
this long road during geological time. 

ATOMS with small nuclear charges. 
such as lithium and beryllium, 

would be very susceptible to transmuta
tion, and these elements are very rare 
in the sun. Helium, which has a still 
smaller charge, is abundant ; but this 
is probably because some of the trans
mutations, instead of building up heavier 
atoms, result in a breakdown into two 
or three helium nuclei. With larger nu
clear charges, as for oxygen or neon, the 
repulsion of the proton is so great that 
at stellar temperatures it should hardly 
ever score a hit on the nucleus. Atkinson 
and Houtermans calculate that, inside 
the sun, a lithium atom would, on the 
average, suffer transmutation in a min
ute, while one of neon would last for a 
billion years. W eizsacker, in a recent 
and interesting discussion, points out 
that we now know almost enough of the 
properties of the lighter atomic nuclei 
to follow the process of transmutation 
in detail. Only one step is lacking. 
Nuclei of mass 5-which should be 
isotopes of helium or lithium-have not 
yet been detected in the laboratory. 
When once these have been observed, 
and their masses exactly measured, it 
will be possible to work out the way in 
which they can be built up, or will 
break down, and deduce the whole story. 

But there are many heavy atoms in 
the stars, with nuclear charges so great 
that a proton has no chance at all of 
disturbing them. To build these up re
quires heavy particles without charge
that is, neutrons. 

Once again, we know that such things 
are possible. The last few years have 
shown that almost any heavy atom, 
struck fairly by a neutron, may be 
changed into something else. We can 
detect these artificially produced atoms 
when they are unstable and radio-active 
-and they change into stable ones, 
heavier than the originals. Great 
amounts of energy are liberated in these 
reactions, for a neutron is slightly 
heavier than a proton, and its "packing" 
into a heavier atom leads to a decrease 
of mass. 

THESE reactions happen so easily 
that, if there were originally a host 

of neutrons inside a star, they would all 
be captured by heavy atoms in a few 
seconds. To provide a steadily operat
ing process, neutrons must be continual
ly produced from the lighter elements, 
and as regularly taken up by the heavy 
ones. 

Weizsacker gives reasons for believing 
that, among the types of unstable nuclei 
which may be built up from protons 
and light atoms, some will break up with 
the liberation of deuterons ( nuclei of 
heavy hydrogen ) ; and it is known that 
deuterons may break up into protons 
and neutrons. It is probable that a suffi
cient number of neutrons will thus be 
produced to permit the gradual forma
tion, step by step, of the heavy atoms. 

All these extraordinary things should 
happen only in the very core of the star, 
a small, exceedingly hot region. The 
gas in this region would be so much 
heated that it would rise toward the 
surface-other material descending to 
replace it. The resulting circulation 
should keep the star stirred up, so  that 
its whole material was gradually trans
formed. 

These conclusions are still tentative
though founded in general on a sound 
physical basis. They lead to interesting 
conclusions regarding the history of a 
star. For example, as the amount of 
heavy elements, formed from hydrogen, 
increases, the chances of collision be
tween protons and heavy atoms increase. 
Hence, a lower temperature would suf
fice to provide enough transmutations 
to keep the star shining, and, as a star 
grows older, it should at first slowly ex
pand. 

In a few years more, if nuclear physics 
advances as it has been doing, we may 
at last have a reasonable basis for work
ing out the history of a star.-Mt. Wil
son Observatory, April 22, 1 937. 
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MORE HORSES IN THE AIR 
WHEN, in December, 1903, Orville 

and Wilbur Wright made the 
flight which ushered in the Air 

Age, their flimsy biplane was powered 
by a home· made engine of 30 horse· 
power. In less than 34 years, the genius 
of the engine builder has multiplied this 
power 50·fold and at the same time has 
so enormously improved the reliability, 
the smoothness, and the all· around per· 
formance of the aircraft engine that it 
would indeed be difficult to recognize it 
as something akin to that which made 
history at Kitty Hawk. 

While every acknowledgment must 
and should be made to the skill of the 
aircraft designer and to those more ob· 
scure skills which lie in the efforts of 
the research engineer in aerodynamics, 
it can fairly be said that none of the reo 
markable performance of speed and load 
and range which characterizes aviation 
today would have been even remotely ap· 
proached if it were not for the basic ad· 
vances which have been made in power 
plants. 

So startling, even to the men who live 
with them, have been the recent gains in 
horsepower of the larger air·cooled ra· 
dial engines made in the United States 
that definite predictions of limits cannot 
be obtained even from responsible heads 
of engine companies. Guy W. Vaughan, 
president of the Curtiss·Wright Corpora. 
tion, has recently declared that it is im· 
possible to say what maximum horse· 
powers will be attained. He pointed out 
that in six years powers have gone from 

A 50-Fold Increase in Airplane Engine Power 

Within 34 Years . . .  Basic Advances . . .  Skill III 

Design and Research . End Not Yet in Sight 

By R E G I N  A L D  M. C L E  V E L  A N D  

600 to 1500 and that a limit could not 
be fixed. The engine division of the 
United Aircraft Corporation holds that 
take·off horsepowers of from 1500 to 
1800 seem feasible in the period immedi. 
ately ahead and that, in the not too dis· 
tant future, take·off powers of from 2000 
to 2500 horsepower could be made avail· 
able if airplane development 
requires them. 

Indeed, engines with horse· 
powers of the order of the 
lower of these figures are in 
existence. A few details were 
recently released on the largo 
est production aircraft engine 
in the world. This is the 
Wright Cyclone R·2600, a 14. 
cylinder, twin·row engine of 
new design, developing 1500 
horsepower. Although the 
Navy has purchased only one, 
and the Army two, of these 
new engines, while Pan Amer· 
ican Airways has purchased 
26 for their new three·decker 
72·passenger Boeing trans· 
atlantic flying boats  and 
Transcontinental and Western 

Air has purchased 32 of them, the fact 
that the services are using the engine 
still keeps many of its details secret. The 
cost of the engine to commercial users is 
estimated to be 13,500 dollars each. 

It is also known that the Pratt & Whit· 
ney Aircraft Corporation, which has 
long been an advocate of the twin·row 

A fleet of 13 of these Boeing bombers is being produced for the United States Army Air Corps. Ranked as the fastest bombing 
planes in the world, they are powered by lOOO·horsepower Wright "G" Cyclones. One of the engines is shown at right above 
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Equipped with Pratt and Whitney Twin Wasps, this Navy Consolidated Patrol Boat is one of 1 72 that have been ordered 

type of air-cooled engine, has 
power plants of a similar 
power rating ready. Wright 
Cyclones of the 9-cylinder, 
single.row type, developing 
1220 horsepower as an emerg
ency rating-the most power
ful motors of their type in the 
world-will be used on the 
four -engine B o eing land 
planes of Transcontinental 
and Western Air, and Pratt & 
Whitney twin-row Wasp en
gines of more than 1200 horse
power are expected to be 
mounted in the Douglas DC-3 
sleeper planes which will be 
delivered to United Air Lines 
by the time this article sees 
the light of day. 

This enormous development 

Aboye and in center of page: Three-quarter 
and side views of the efficient Twin Wasp 
engine in which 14 cylinders are arranged in 
two staggered rows around the central crank
case, as best shown in the center photograph 

in available horsepower in 
air-cooled radial engines has 
been the result of a long 
series of technical improve
ments involving design, met
allurgy, super.charging and, 
above all, cooling. There 
has been a cumulative effect 
from the combined research 
of the National Advisory 
Committee for Aeronautics, 
other technical laboratories, 
and the engineering staffs 
of the engine builders them
selves. This has served to 
increase the pace at which 
power, dependability, and 
economy of fuel could all be 
increased, so that the gains 
in the last year have been 
far more spectacular than 
in the two previous years, 
while those of the past three 
years have far outstripped 
those of the preceding five. 
One hesitates indeed to set a 

limit, in view of this acceler
ated rate of improvement and 
that what seemed impossible 
half a decade ago is today an 
accomplished fact. 

Not only have the engines 
themselves . been so greatly 
improved as to be almost un
recognizable, but development 
has kept pace in at least three 
correlative fields to make 
available to the full the im
provement in the power plants. 

Even the astonishingly fine 
radials of today could not per
form as they do for both mili
tary and commercial aircraft 
and could not make possible 
the astonishing performance 
of American domestic and in
ternational airlines were it 
not for the strides which have 

been made in propeller design. 
The variable-pitch propeller and its 

younger brother, the constant-speed pro
peller, have implemented the modern 
engine of whatever type, so that it is 
now equipped with an automatic gear 
shift, adapting it to the highly variable 
conditions of altitude and load under 
which it must perform, and enabling it 
to operate with equal satisfaction for 
takeoff, climb, and cruising conditions. 
The Hamilton Standard constant-speed 
propeller assuredly has been one of  the 
major contributions to air progress of 
the last few years. Another constant
speed unit, the Curtiss electrically con
trolled feathering propeller of more re
cent introduction, also bids fair to play 
an important role in this field. 

Associated with propeller development 
has been the important study of vibra
tion in both engine and propeller. For a 
time, a few years ago, a number of seri
ous accidents in both military and com
mercial flying were attributed directly 
to propeller failures. Now a propeller 
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failure is almost unheard of, and in
stances like that untoward one which 
nearly cost the life of the famous de
signer of racing planes, Ben O. Howard, 
and his wife in the Bendix Transconti
nental Race of last year, when a blade 
flew off, are so rare as to be exceptions 
which more than prove the rule. 

The cure for propeller failures was 
composed of a number of elements but 
the most important was certainly the 
study of vibration made by the N.A.C.A. 
and the National Bureau of Standards. 
This exposed the astonishing fact that 
harmonics of vibration were set up in 
certain cases between parts of the en
gine, such as the crankshaft, and parts 
of the propeller, such as the hub, caus
ing, when the note of what might in 

S (: J E N T I F I C  A M E R I (: A N  

ed counterweight, the pendulous mass 
being free to oscillate in a restricted arc 
and in the plane of rotation_ When dis
turbed, the restoring force and the fre
quency of the given pendulum, which is 
so mounted, is determined by the accel
eration due to the centrifugal force of 
rotation of the weight. The magnitude of 
the acceleration is in turn determined by 
the speed of the rotation of the crank
shaft. 

In operation, the pendulous weight is 
of such dimensions and so mounted that 
it oscillates at explosion frequency, but 
out of phase with the explosion impulses. 
It thus applies a counter-torque to the 
crankshaft which balances out the peri
odic torque fluctuations arising from the 
explosion impulses. The dynamic damp-

A bore: A Focke-Wulf powered with a Menasco inverted engine of 150 horse
power. Below: Three-quarter view of the Ranger inverted air-cooled engine 

truth be called the "dance macabre" was 
reached, the flaw which led to failure_ 
The cure was then comparatively simple. 
The vibration frequency in the two parts 
was merely kept out of tune. 

Vibration in the engine itself has also 
been greatly lessened by recent develop
ments. Rubber shock mountings are now 
general practice. Torsional vibration, 
present to some degree in all convention
al aircraft engines, and destructive criti
cal torsional periods which have made 
their appearance in rigid crankshaft sys
tems, have been eliminated by the intro
duction of the dynamic damper. 

This device, developed by the Wright 
Aeronautical Corporation, for which 
E. S.  Taylor, now of the Massachusetts 
Institute of Technology, received this 
year the Sylvanus Albert Reed award, is 
in principle a pendulum counterweight 
which is mounted on the crankshaft in 
place of the conventional, rigidly-mount-
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er dissipates essentially no energy by 
friction. It acts by introducing a balanc
ing force which is opposite in direction 
and equal in magnitude to the disturb
ance force at all speeds. 

The third correlative development 
which has helped to bring power plants 
to their present high state has been in 
fuels_ The contribution of the oil indus
try to aircraft fuel improvement also has 
been of a cumulative character and has 
gained impetus with each succeeding 
year. It was only two years ago when the 
Army, through the Materiel Division of 
the Air Corps at Wright Field, made the 
first flight tests of fuel of 100 octane 
rating. This high anti-knock rating pro
vides an increase of approximately 30 
percent in the horsepower of a given en
gine. Development has not stopped at 
100 octane rating, however, and fuels of 
an anti-knock rating considerably high
er than this arbitrary figure have already 
been produced and can now be produced 
in commercial quantities from what have 
hitherto been waste by-products in re
finery practice. The latest development 
in this field was the announcement at the 
last annual meeting of the Institute of 
the Aeronautical Sciences, by Major 
E. E.  Aldrin of the Stenavo Specification 
Board, that "safety fuel" of 100 octane 
rating was now in sight. 

TWO factors in the development of 
high horsepower spark-ignition en

gines have led to a situation in which 
it becomes doubtful, to say the least, 
whether oil-burning engine development 
will be carried in this country to a point 
where it will become a serious contender 
for aircraft. The first of these factors is 
that of the just described improvement 
of fuels for spark-ignition engines. 
Should the so-called "safety fuel," or 
gasoline of a very high flash point, be
come commercially available in anti
knock ratings of 100 or better, the safety 
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argument for the heavy oil engine would 
be nullified. 

The second factor has been the im
provement in fuel economy of the gas 
engines themselves. Whereas, only a 
year or two ago, gasoline consumption 
of the order of .55 to .60 pounds per 
brake horsepower per hour was the rule, 
as contrasted to Diesel consumption of  
. 35  to .45 pounds, today gasoline engines 
on the block have shown consumptions 
below .40 pounds and it is freely pre
dicted that .37 or .36 will be reached. 

Then too there seems every probabil· 
ity that the advantage of the cheapness 
of fuel which now lies with the Diesel 
would be largely lost as soon as the de
mands for Diesel fuel became more gen
eral and as soon as it was widely taxed. 
While it is true that recent Diesel devel
opments, especially in Germany and 
France, have reduced the weight dis
advantages of the oil· burning engine as 
compared with the gasoline engine, this 
handicap has by no means been over
come, and it seems improbable, because 
of the necessary pressures, that the 
Diesel can be brought to the very low 
weight per horsepower now shown by 
the large radial air-cooled engines, which 
is below 1 .25 pounds. 

Engine development, however, has not 
been confined to the large size radials 

suitable for the large flying boats and 
giant land planes which already fly the 
airlines and give striking power to the 
services, or the still larger ones in the 
offing. There has been steady develop
ment also in in·line, air·cooled engines. 
The Ranger engine, built by the Fair
child Aircraft Corporation, has already 
received an approved type certificate for 
pDwers up to 600 horsepower. A develop
ment is now in process which will put 
two of these six-cylinder engines to
gether in the form of an H.  There is 
much interest in this thought, both for 
military and commercial practice. For 
pursuit ship use, the H engine permits 
the introduction of a large caliber air
plane cannon which will fire through the 
crankshaft, thus obviating the necessity 
of synchronization with t he propeller. 

S C I E N T I F I C  A M E R I C A N 

Above: Sikorsky Clipper Ship built 
for Pan American Airways. It is 
equipped with constant-speed pro
pellers and Hornet engines, two 
views of which are at left and below 

For transport use, the in-line engine, 
either in its simple form in smaller sizes 
or in the H form, presents a smaller 
frontal area than the radial of compar
able power and offers less drag. 

Notable development has also been 
made in the Menasco in-line engines, 
which have made such a good name for 
themselves in racing airplanes. Engines 
of this make have recently been pur
chased by the Bellanca Company to pow
er five-place private planes designed to 
cruise at 200 miles an hour on 220 horse
power. 

For the private flier desiring to use the 
smaller airplanes which are aimed at a 
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market within the class of a moderate 
price automobile, there have been a 
number of interesting engine develop
ments. Notably, the automobile engine 
has invaded this field. In the Arrow sport 
plane, the Ford V-S motor is used with 
success. Another of the private airplanes 
uses the Plymouth engine, and an am
phibian now under development by 
Charles S.  ( Casey) Jones makes use of 
a Terraplane engine with propeller driv
en through six V belts. 

S MALL sizes in radials and in-line en
gines in the low price, private-plane 

field have also stepped ahead within the 
last year in quality and performance to 
a remarkable degree. The largest single 
commercial engine order, in point of 
numbers, ever placed was that by the 
Taylor Cub manufacturers for 1050 Con
tinental 40-horsepower engines. 

All along the line, therefore, of engine 
development the United States is strid
ing ahead. All along, that is, except in 
the field of the liquid-cooled engine 
which many experts believe should not 
be dropped in view of the high-altitude 
operation which seems to be ahead, and 
in view of certain advantages of stream
lining which cannot be obtained in the 
air-cooled engine and certainly not in 
the radial type. 

Last-minute news, as this article goes 
to press, tells of an interesting develop
ment in the liquid-cooled engine field. 
The Air Corps has just issued an ap· 
proved type certificate for the Allison 
liquid-cooled V-12 engine of 1000 horse
power, weighing 1275 pounds. 
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RADIUM-
NATURE'S ODDEST CHILD 

( In Four Parts-Part 1 )  

RADIUM ! Forty years ago that word 
would have meant nothing, wheth
er it was shouted from the house

tops or broadcast in the press of the 
world. Today it is the magic cry that 
may arise from the burning sands of 
Colorado, from the stagnant lands of ' 
the Belgian Congo or from the frozen 
shores of northernmost Canada. Today 
it comes laden with meaning, for it con
jures up in the minds of bed-ridden 
cancer victims a glimmer of  hope for 
a new lease on life that no other word 
can bring. In the minds of the pros
pector, the engineering chemist and the 
miner it denotes months of toil, and in 
those physical laboratories of the world 
that will be fortunate enough to re
ceive even the smallest share of it, the 
announcement of the discovery of radi
um-bearing ore renews the interest of 
the staff in the research that is making 
of radium one of the greatest tools of 
this scientific age. 

Of all the substances known to man, 
radium is the most costly and precious. 
The very mention of its name creates 
an air of mystery and value. Gold ? 
Gold fades into insignificance by com· 
parison. Gold is worth about 35 dollars 
an ounce, while radium, if it were pos· 
sible to buy an ounce, would cost about 
1 ,500,000 dollars. Radium has been sell
ing in the world market for about 70,-
000 dollars a gram, and a United States 
one cent piece weighs about four grams ! 

Of all the building blocks or ele
ments of this old world of ours, none 
present such difficulties to the men who 
attempt to wrest them from the clutch 
of nature as radium. It is a substance 
that can best be described by the word 
"odd." Radium stumbled on the cosmic 
stage 39 years ago in an odd way. Its 
behavior is so odd that it sets it apart 
from other elements in a most emphatic 
way. Secured by man after much labor, 
it passes through a very long life and 
performs one of the oddest feats that 
an element could perform, namely, the 
transmutation of itself into another ele
ment-lead. The results of its most or
dinary and prosaic uses are replete 
with the oddest kind of contradictions, 
And last but not least, men in general 
have formed some odd ideas about it, 
with the result that many popular con· 
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Becquerel Passed Up the Chance to Discover 

Radium . . .  Nobody Knew Marie Sklodovska . . .  

Few Knew Marie Curie She Held Out 

By J O H N  A. M A L O N EY 
The Museum of Science and Industry, Chicago 

ceptions about radium strike the man 
schooled in its properties and uses as 
very, very odd. 

In the following we will set down the 
simple story of radium-a story so full 
of startling happenings in the discovery 
of the element itself, in its properties, in 
its man-made history of less than half 
a century, and in its future possibilities 

Radiograph of a key, taken with a 
rich piece of carnotite, an ore of 
radium. This is about what hap
pened in Becquerel's laboratory 

through that ever-changing science of 
modern physics, that if its simple nar
ration will afford a brief and pleasant 
venture into a field that is as yet un
trodden by the layman, we will have 
achieved our purpose. 

Let us begin to trace the life and 
works of radium by projecting our
selves in imagination back into the year 
1895 A.D.  We find ourselves in a scientific 
world that smacks of smug complacen
cy. The electric light, the telephone, 
the telegraph, and a score of other inven
tions of this busy period have been in 
use long enough to prove to mankind 
in general that the subjects of physics 
and chemistry are, after all, capable 
of producing things that can be used 
in a workaday world and of making it 
a better place in which to live. The 
scientist, himself, is coming to be re
garded less and less as a seedy individual 
who gazes abstractedly hour after hour 

into test tubes filled with foul concoc
tions or chases butterflies through end
less acres on balmy afternoons. For this 
benevolent person, the scientist, life is 
becoming more and more a bed of roses. 
Recognition of his merits and his 
achievements is bringing rewards in the 
attitude of capital toward his labora
tory. Industries are beginning to see in 
him a wizard who, by some semi-myste
rious "hocus· pocus" can create new 
products and rehabilitate old ones, pro
vided he is let alone long enough and 
kept well fed in the interim. 

ASK this wizard for his version of the 
future of science. This 1895 genius 

would tell you that the world is made 
up of atoms which are in reality the 
building blocks of everything we see 
and feel, and with most of these blocks 
he is quite familiar. The few that are 
still left undiscovered will be merely 
grist for his mill when they arrive. With 
these materials he and his colleagues 
were prepared to do the work of the 
world. By the simple procedure of tear
ing matter apart and building it up 
again, in a manner quite different from 
that of nature herself, science was be
coming for him the nursemaid of indus
try and the creator of an artificial en
vironment unlike anything the world 
had ever known. It was the era of syn
thetic stuff. 

But it was an era of calm preceding 
a terrific storm, the results of which 
will not be finally seen even in our own 
age and probably not for many ages to 
come. On the fourth of January, 1896, 
a serious looking German physicist 
arose before the Berlin Physical Society 
and made a momentous announcement. 
William Conrad Roentgen had discov
ered radio-activity ! So new and star
tling was his find that no word was avail
able for its description and so it was 
temporarily called the "X ray." Before 
that august body left the meeting hall, 
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the last vestige of smug complacency 
disappeared from the scientific world. 
What had been dogma became heresy, 
and what had been as certain as the 
dawn became as doubtful as the night. 
Here was a discovery that could not 
have been depicted by graphs, charts, or 
wild imaginations. Even in those early 
days of this new·born science, there were 
visions of the coming upheaval, of 
changing concepts concerning the na· 
ture of the physical world. But Roent· 
gen's amazing discovery was as the reo 
port of a pop·gun compared with the 
discoveries which followed. 

Time intervened, however, between 
the day when Roentgen played the role 
of iconoclast in the drama of modern 
science and the day when the decision 
was reached that science must begin 
to rearrange her house. During that 
time there were various contributing 
discoveries, of which the first and most 
important was the discovery of a form 
of radio· activity in nature quite differ· 
ent in some respects and similar in oth· 
ers to Roentgen's artificial production 
of radio-activity in a tube. It is that dis· 
covery which will occupy us now and 
prepare us for a peep into the topsy· 
turvy world of 20th Century physics in 
which the ideas of the microcosm con· 
tained within the atom and those of 
the macrocosm which is the universe 
march to the music of the spheres. 

ANTOINE Henri Becquerel missed 
ft the opportunity of receiving a page 
in posterity's biography because he was 
too busy with other things to become 
the discoverer of radium. We can for· 
give him, for he passed the honor along 
to one of the most delightful characters 
in the history of science, and perhaps 
the most eminent scientist of her sex
Marie Curie. Born in 1852, Becquerel 
was descended from a family of well 
known scientists. His father was Alex
andre Edmond Becquerel, who occupied 
the chair of physics at that progenitor 
of the technical museum of the machine 
age, the Conservatoire des Arts et Me
tiers in Paris. His grandfather, Antoine 
Cesar Becquerel ( 1788 to 1878 ) was an 
electro-chemist of no mean ability and 
one of France's most prolific scientific 
writers. 

We find Antoine going about his duo 
ties at the Ecole Municipale and we 
watch him as he unthinkingly lays a 
piece of uranium ore in a drawer of his 
laboratory table directly over a sensi· 
tized photographic plate. He shuts the 
drawer and turns his attention to an
other experiment on phosphorescence 
which he must complete. Two weeks 
pass by and Becquerel searches for that 
sensitized plate. Thrusting the ore 
aside he passes the plate over to his as· 
sistant to be developed. The next morn
ing his assistant is apologetic. The 
greatest care has been taken in develop-
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Baby Irene was but a week old when Marie Curie went back to work to discover 
radium. Years later Irene has grown up and helps the aging mother in her labor
atory. Only a year ago Irene herself won the Nobel prize for new discoveries 

ing the plate and yet it shows a great 
blotch of light in the center. Had 
Becquerel been less familiar with pho
tography, his assistant might have been 
severely reprimanded for carelessness 
and a great discovery lost to the world 
for many years. But Becquerel knew 
that plates are sometimes "light-struck" 
around the edges, due to a leak in the 
camera, but "light-struck" in the center 
alone-never ! It was one of those happy 
moments, such as that which Goodyear 
had when he accidentally dropped rub
ber on a hot stove and discovered vul
canization or that Edison had when his 
ear caught the musical note given off by 
the stylus of his paper-embossing tele
graph repeater and led to his invention 
of the phonograph. It required no great 
intellectual effort for Becquerel to go 
from effect to cause. The uranium ore 
was giving off invisible rays ! 

Conclusive as this accidental discov
ery was, Becquerel was enough of a 
scientist not to jump at conclusions and 
he decided to perform the experiment 
deliberately and satisfy himself that the 
uranium did give off invisible rays. At 
first tempted to believe that the uranium 
itself was the cause of the rays, he re
peated the experiment several times and 
found that other ores gave off radiation 
but in different quantities. Pitchblende 
from Bohemia, for example, registered 
its output of energy on a sensitized pho
tographic plate far too forcefully in pro
portion to its uranium content to satisfy 

him that uranium was solely the cause 
of this phenomenon. There was but one 
conclusion. Uranium contained another 
element of great potency. Becquerel 
knew enough about metallurgy to real· 
ize at once that the search for that hid
den element would be a time-consuming 
task. He must find someone else to car
ry on that work so that he would not be 
distracted from his other duties. One 
wonders whether, if Becquerel could 
have foreseen the effects of his decision, 
he would have been so willing to let 
this opportunity slip through his fingers. 
At all events he did. And that brings 
us to the story of a 17-year-old Polish 
girl, Marie Sklodovska, whom we find 
hard at work in her cousin's chemical 
laboratory still blushing from a com
pliment paid her by the great Mendeleev, 
a giant among contemporary scientists, 
who had stopped long enough by her 
side to note the precision and care 
which she exercised in carrying on a 
chemical experiment. 

Marie's mother had died while she 
was but an infant and her father had 
become her constant companion. Two 
things burned constantly in this young 
girl's soul. One was chemistry. The 
other was the sad plight of her father
land under the Cossack's whip. And so 
Marie spent those years that other girls 
give to more frivolous pursuits in pre
paring herself for a career in science 
and in plotting with secret societies to 
free Poland forever from Russian domi-
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nance which had long been bitter as gall. 
During the winter of 1891, at the age 

of 24, Marie fled in haste from Warsaw 
to Paris, which was then, as now, a 
haven for the political exile. It is here 
that her real story begins. There is 
nothing in these first few years in Paris 
that differs from the oft· told tale of the 
struggle of great minds. In a garret 
room she lived on the most frugal ra
tions while she carried on her studies 

"They were confronted with scin
tillating streaks of light glowing 
like fingers beckoning to continue" 

at the Sorbonne. Mendelbev had been 
bold enough to prophesy for her a great 
future in the world of science. Yet no 
one realized better than she that science 
was, at that time, a closed field so far 
as women were concerned. 

IN 1894 she met the reticent, studious 
Pierre Curie at the home of a mutual 

friend-the same Pierre who, a few 
years before, freely announced his be
lief that "women of genius are rare, 
and the average woman is a positive 
hindrance to the serious minded scien
tist." If his dictum were true, then Pierre 
must have found genius in this Polish 
girl, for he secured permi,ssion for her 
to work at his side in the Ecole Munici
pale. It was not long before this shy 
physicist wrote to Marie that "It would 
be a lovely thing to pass through life 
together, hypnotized in our dreams, 
your dream for your country, our dream 
for science. Together we can serve hu
manity." In the mirror of subsequent 
history, we can see reflected the truth 
of this statement, the brain child of a 
scientist touched by Cupid's dart. The 
world does not know a more pathetic 
figure. They married. 

Becquerel selected Marie Curie to 
undertake the arduous research neces
sary to discover the unknown element. 
Marie talked it over with Pierre. The 
only obstacle was the money needed to 
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carry on the work. True to the tradition 
of scientific genius, they swept this ob
stacle aside by the simple procedure of 
borrowing the money. From Austria they 
secured a ton of pitchblende. In a shed 
they then began the work of refining, of 
boiling; of testing, of gnawing away, 
bit by bit, each known part of that stack 
of ore, looking for a needle in a hay
stack without even knowing what the 
needle was. 

They worked from the early hours 
of the morning until far into the night, 
taking turns in cooking the ore and 
checking the results. So much attention 
to cooking ore and so little to cooking 
victuals soon took its own toll. Marie 
went down with pneumonia but Pierre 
carried on until she recovered. Next 
their task was interrupted by the birth 
of a daughter-but not for long. Baby 
IrEme was but a week old when Marie 
went back to the shed to help Pierre. 
Grandpa Curie solved the problem and 
saved the day by coming to live with 
the little family and caring for Irene 
during the day. 

A year went by and the ton of ore 
dwindled to a hundred pounds. Again 
Marie fell ill, and Pierre, worn out by 
his labors in the home and in the lab· 
oratory, was ready to call a halt. No one 
would help them in their mad search for 
a product that might well prove to be 
a will·o'-the-wisp. That a scientist had 
seen the footprints of a mere wraith 
upon a photographic plate was not suffi
cient to merit such a waste of time and 
money. But Marie held out. 

Pierre had been offered the chair of 
Physics at Geneva, and Marie sadly 
watched him depart to investigate the 
offer. He was not away long and on his 
return he announced his decision to fin· 
ish the work in the shed first. Marie's 
good example was beginning to pay 
dividends. Again they went on with 
their boiling. Now they had reduced the 
pile of pitchblende to a handful of 
bismuth salts which showed a great 
amount of activity. Out of this Marie 
isolated a substance that resembled 
nickel but proved to be a new element 
which she named "polonium" in hon
or of her native country. This element 
was many times as active as uranium, 
but Marie was sure that there was 
something else there which they had 
missed, and the work went on. 

With the working capital in pitch
blende now brought down to almost 
microscopic amounts, they strolled one 
evening after dusk into the shed and 
were confronted with scintillating 
streaks of light glowing like fingers 
beckoning to the pair to continue their 
search. They accepted the challenge and 
Marie finally isolated a few crystals of 
radium salts. When Giotto finished a 
painting, all Florence was j ubilant and 
a holiday was declared. But when Marie 
Curie gazed for the first time on radium 
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there was none but she and Pierre to 
rejoice at the end of a heart-breaking 
and back-breaking task. 

Then came five more years of research 
before Marie presented her epoch-mak
ing thesis on radium and its discovery to 
the examining committee of the univer
sity as a modest condition for her de· 
gree. Then happened an event that 
would gladden the heart of almost any 
college senior. The committee, com
posed of most of the eminent scientists 
of the day, sat in awe during the narra· 
tion of her work, and were at a complete 
loss when the time for questioning this 
modest woman arrived. Then the news 
rang throughout the world ! A woman 
had discovered a potent substance 
called radium, that killed mice, shone 
in the dark, emitted 250,000 times as 
much heat as an equal amount of coal, 
produced sores on the skin, sterilized 
seeds, and killed microbes. Here was 
news that was news ! 

THE rest of their story is that of 
honors heaped upon the Curies by 

every country in the world ; of another 
daughter born of that happy union ; 

Marie Curie in middle age, when 
her fame had spread to a world 
that adored her as its foremost 
feminine character. Adulation did 
not spoil her natural simplicity 

of the tragic death of Pierre in 1906 
under the wheels of a truck on the Rue 
Dauphine ; of the shameful littleness 
of the men who fought against Madame 
Curie's election to fill the chair vacated 
by Pierre, and her election to the Acad· 
emy of Sciences of France ; of her 
valiant work as an ambulance atten· 
dant in the W orld War ; of the gifts of 
radium to her by the women of Ameri
ca, and of her gift of these to the Uni
versities of Paris and Warsaw ; of the 
establishment of the Curie Institute and 
of her retirement behind its walls, and 
of her death on July 4, 1934. 

( To be continued ) 
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LOCOMOTIVES ABROAD 
WHILE American railroads have 

been busy streamlining locomo
tives and glorying in their per

formance, foreign locomotive designers 
have not been idle ; quite the reverse. 
Outstanding work has been done by 
several nations of Europe as shown by 
the streamlined trains on this page. And 
even those that are not streamlined are 
both powerful and speedy. 

In Europe, as in the United States, 
steam seems to be the principal concern 
of railroads. From France, particularly, 
have come some of the most advanced 
theories on steam locomotives and the 
most far-reaching applications. Yet it 
is understood that France, having per
fected and invented better steam engines 
than her neighbors, is behind both Eng
land and Germany in adding new loco
motives. Both the latter countries have 
adopted programs not only calling for 
many new and modern steam units, but 
also for overhauling and modernizing 
their old ones for greater efficiency. 

A bove: A German type 
which holds the world's 
speed record for steam. 
With a train of 200 tons, 
192 kilometers (or 1 19.2 
miles ) per hour is the rec
ord of this speedy engine 

Below: French, Pacific 
type locomotive. They 
have exceeded 93.2 miles 
an hour with a 400-ton 
train but regularly make 
66.4 miles per hour haul
ing an express train be
tween Tours and Bordeaux 

Right: A speed of 157 
kilometers (97.5 miles ) 
an hour is made on the 
Paris-Dijon run with a 
train of 200 tons and 
this steam locomotive of 
the Paris, Lyons, Mediter
ranean Railway. It match· 
es, in streamlining, any
thing America has done 

Photographs courtesy The Baldwin Locomotive 'Yorks 

Above: Freight locomotive of the 
same road as that at top of page. 
Locomotives of this type can develop 
3000 horsepower at a speed of 75 
kilometers (46.6 miles ) per hour, and 
are probably the most powerful en
gines of their kind in all of Europe 

Left: Another French ex
ample of steam locomo
tive streamlining which 
indicates experimentation 
in an attempt to deter
mine the ultimate form 

Below: A fast British 
train, the Silver Jubilee 
of the London and North 
Eastern Railway. For 
these trains, the 268-mile 
trip between London and 
Newcastle is four hours 
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EVER since its inception, the sub
marine has been subjected to all 
kinds of abuse. It has been de· 

nounced on numberless occasions as a 
cruel, cowardly, inhumane weapon. Such 
criticism has been made chiefly by Great 
Britain. For years that country has tried 
to bring about, by international agree
ment, the abolition of the submarine. At 
the Geneva Naval Conference of 1927, 
she was tireless in her attempts to bring 
the other naval powers around to her 
way of thinking, but her efforts in this 
direction were in vain. France and Japan 
declined to support any such proposal, 
while Italy listed several conditions be· 
fore she would consider the British view· 
point. Only the United States sincerely 
backed England. 

It is not difficult to understand the 
British desire to have the submarine 
abolished, for it was Germany's U·boat 
campaign during the World War which 
nearly was successful in bringing Great 
Britain to submission. Even now, despite 
the tremendous advances made since the 
war in anti·submarine tactics, the under
sea boat remains one of the two most 
serious threats to British sea power. The 
other is, of course, the airplane. Britain's 
condemnation of the submarine and her 
desire to have it abolished prove better 
than could any other argument its po
tential effectiveness in the next war. 

A few months ago, Great Britain's 
diplomatic policy in regard to Italy and 
the Ethiopian War was governed very 
largely by the respect the British Admir· 
alty had for Italy's powerful air squad
rons and strong submarine flotillas. The 
great Royal Navy is not quite sure of its 
ability to cope with these comparatively 
new weapons of warfare at sea. No long
er can naval might be calculated by the 
simple process of comparing battleship 
tonnage. Other purely military factors 
must now be included in comparing one 
nation's naval strength with that of a 
possible enemy. 

In the early period of the World War, 
the triumphs of the submarine were both 
numerous and spectacular. This is al
ways the case with a new weapon, for 
effective means of countering it do not 
exist and have to be developed. But 
methods of combating the submarine 
were found : improved underwater pro
tection was given battleships and cruis-

THE SUBMARINE 
By W A L T O N  L. R O B I N S O N  

Fighting Ships·· 
largest : the French Surcou/; 2880 tons ( surface ) ,  4300 tons ( sub

merged ) ;  two 8-inch, two 37-mm., and four machine guns ; 14 21 .7-inch tubes 

ers ; large warships and convoys of mer
chantmen were escorted by destroyers, 
sub·chasers, and so on ; depth charges 
were dropped on the submerged U·boats ; 
and mine fields were laid close to the 
bases from which they sallied forth on 
their cruises of death and destruction. 

THAT these methods were effective is 
proved by the fact that in the four 

years of the war, 199 German subma
rines were lost and with them perished 
5132 officers and men, the very flower of 
the personnel of the Kaiser's navy. By 
far the greater part of these losses oc
curred in the last two years of the war, 
by which time the various anti-sub
marine devices and tactics had reached 
an advanced stage of development. Be
fore the end of the conflict, the task can· 
fronting the U·boats was indeed hazard
ous. The business of getting to the open 
sea and returning to port after a cruise 
was full of grave danger, due to the 
presence of the mine fields, while it was 
extremely difficult to attack successfully 
a large convoy escorted by numerous 
anti-submarine craft. 

Despite the fact that the German 
U-boat campaign was finally conquered 
by the Allied navies, the submarine 
emerged from the war with greatly in· 
creased prestige. Previously it had been 
considered an experimental craft of 
doubtful value, suitable, at best, only for 

coastal defense. Even Germany, who 
later was to place such boundless faith 
in her U-boats, possessed only 27 of 
them ready for service at the outbreak 
of hostilities. On the other hand, Great 
Britain, France, and Russia had, re
spectively, 75, 64, and 30 in a completed 
condition. Moreover, each of these three 
powers had under construction more 
undersea craft than had Germany. To
day, France possesses the strongest sub
marine force in the world. She has, built 
and building, some 80 modern subma
rines, among them being the world's 
largest : the 2880-ton ( surface ) Surcouf. 
When submerged, this huge undersea 
warcraft displaces 4300 tons. 

The submarine, like the airplane, has 
progressed enormously since the war. In 
the next conflict involving naval powers, 
both will have far more important and 
interesting missions to fulfill than they 
had in the past one, in which they mere· 
ly gave a small idea of what they will be 
capable of doing in the future. 

By the end of 1918, the sub,;narine had 
become specialized into three distinct 
types : one, which used as its principal 
weapon the torpedo ( the true arm of the 
submarine ) ;  another, which was equip
ped, in addition, to lay mines ; and a 
third, usually referred to as the sub
marine-cruiser, which depended in large 
measure upon the gun for its offensive 
power. Of these three types, the last is 
the least adapted to the conditions of 
real submarine warfare, for an undersea 
boat which attempts to attack on the sur
face in order to use its guns is always at 
a great disadvantage ; the slightest in
jury, which would not seriously affect 
the fighting ability of a surface ship, 
carries with it for the submarine the 
impossibility of submerging, thereby 
causing it to lose its raison d' etre and 
only real defense. 

Fleet submarine Narwhal (U. S.) has two 6·inch guns, six 21 ·inch tubes. Slightly 
smaller than Surcou/, she is of the "cruiser" type, now passing out of favor 

On the other hand, the ordinary sub· 
marine ( that is, one which relies upon 
the torpedo to carry out its work of 
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IN THE NEXT WAR 
Submarines are Here to Stay . . .  In Most Modern 

Navies . . .  Many New Ones Building . . .  Their Mis

sion Has Changed . . .  What They Can and Will Do 

The Cachalot: one 3-inch anti-aircraft gun, six 2 1 -inch torpedo tubes_ Sub
marines now building have 1330-ton surface displacement against Cachalot's 1 1 10 

destruction ) and the mine-laying sub
marine are able to work submerged, and 
therefore in secrecy. In other words, 
these are submarines pure and simple. 
Aside from their regular and legitimate 
mission of torpedoing hostile warships 
and laying mines in enemy waters, they 
are well suited to carry out scouting and 
observation operations. Moreover, in the 
opinion of some foreign officers, they 
can make poison-gas attacks upon the 
enemy's warships at anchor in port and 
upon his naval bases, though in carry
ing out this latter mission the lives of 
the enemy's civilian population would, 
of course, be j eopardized. 

As regards its value as a scouting 
vessel, the submarine suffers from two 
very severe limitations : its low speed, 
both surface and submerged, and its 
inability to see any considerable dis
tance, due to its lowness in the water. 
In spite of these disadvantages, how
ever, the submarine's ability to remain 
undiscovered for long periods at a time 
in a comparatively small area must not 
be overlooked. 

A submarine operating submerged 
outside a hostile port could observe con
stantly for many days the enemy's move
ments without ever being seen and pos
sibly without its presence even being 
suspected. It will be realized at once 
that this is an excellent quality and one 
possessed solely by this type of naval 
craft. During the war, both the British 
and Germans employed their submarines 
on such missions of vigilance, and in 
both cases the results obtained were 
very satisfactory. 

great distance is increased when the 
submarine .is submerged, as it must be 
at all times during the day while closely 
observing an enemy naval base. At such 
times, the submarine's visual capacity 
is perforce limited to that of its peri
scope, which extends at most only a few 
feet above the surface of the sea. In such 
types of scouting, high speed is not 
really as essential as it is, for example, 
in tactical scouting at sea with the fleet. 
This is so because, in the case under 
consideration, the submarine's task is 
not so much one of scouting as it is of 
constant observation of the enemy's 
movements and reporting ' them as soon 
as possible by radio. This latter is the 
most important and the most difficult 
task of the observation submarine, for 
it is obvious that the information ob
tained is quite valueless if it is not 
promptly and accurately transmitted to 
the proper authorities. In making her 
radio report the submarine must at the 
same time endeavor to keep the enemy 
in ignorance of her presence off his base. 
During the World War, the position of 
many German U-boats became known 
to the British through the careless man
ner in which they wirelessed their re
ports. 

Attacks against the enemy's merchant 

shipping doubtless will be one of the 
most interesting aspects of the naval 
operations of the next war, j ust as they 
were in the past one. For this kind of 
warfare the submarine possesses ad
mirable qualities, as was evidenced by 
the successes of  the German U-boats 
against Allied sea commerce. The sub
marine's cruising radius is wide and is 
constantly being increased in the new 
boats. During the war, the length of 
time which the Kaiser's undersea boats 
were able to remain at sea was limited 
primarily by the cramped living condi
tions on board, which caused the early 
exhaustion of the crews. The scant num
ber of torpedoes which could be carried 
was another limiting factor. These two 
defects served to increase greatly the 
number of returns to and departures 
from port, and it was while making 
these that the submarines ran the great
est risk of destruction. 

It is not likely, however, that the 
strategic conditions of the past war will 
be repeated in the next, and they cer
tainly would not apply in any war in 
which this country became involved. 
Moreover, the submarines of today, due 
to increased size and the use of weight
saving metals in their construction, are 
able to provide more habitable quarters 
for their crews, thus making possible 
longer stays at sea, from the standpoint 
of the health and morale of personnel 
alone. 

The mission of the mine-laying sub
marine is frankly an offensive one. It 
is that of laying its death-dealing cargo 
in front of the enemy's ports and naval 
bases. In this work the submarine has 
the incalculable advantage over the sur
face mine-layer of being able to operate 
in absolute secrecy. It is true that the 
mines laid by a submarine can never 
be numerous, but the small groups of 
them thus laid can be placed in locations 
carefully selected beforehand by the 
very submarine which lays them, thus 
assuring that they are placed along the 
route most frequently used by the ene
my's ships. This same submarine can 
also report the movements of the hostile 
ships, although, as has already been 
seen, in doing so she runs serious risk 
of revealing to the enemy her presence 
and that of the mines she laid. 

Having now seen what the ordinary 
torpedo-submarine and the mine-laying 
submarine can do, let us for a moment 

As pointed out in a previous para
graph, the effectiveness of this scouting 
is limited by the low freeboard of the 
submarine. This inability to see any 

Our Navy has 45 submarines of this S-45 type, though some are smaller. She is 
of 850 tons ( surface ) ,  carries one 4-inch gun, and has four 21 -inch tubes 
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Photographs official, V, S, Navy, except one noted 

Fleet submarines. At left is one of our largest, the Nautilus; next are three old· 
est-the Barracuda, Bass, and Bonita. At right are the Dolphin and Cuttlefish 

consider the large submarine-cruiser, 
which carries a number of relatively 
heavy guns as its principal armament. 
(All submarines, of course, have tor
pedo tubes. ) Unlike the torpedo or the 
mine, the gun is not a suitable arm for 
the submarine, due to reasons explained 
earlier in this article. For the submarine 
the gun should always be regarded as 
an auxiliary weapon, just as should tor
pedo tubes on a battleship or cruiser 
be subordinated to the gunnery arma
ment. In the past war, with the excep
tion of the British submarine-monitors 
of the M class, which carried a single 
short caliber, 12-inch gun and was de
signed for a special task off the Belgian 
coast, guns were placed on submarines 
largely to compensate for the scarcity 
of torpedoes ; the cost of a torpedo was 
and is very high, and a submarine has 
stowage for only a small number of 
them. 

Submarines, nowadays, are provided 
with one or more anti-aircraft guns. 
These are for beating off airplane at
tacks, although in such attacks the un
dersea boat's best defense is to dive to as 
great a depth as possible. In the war 
of the future, as in the past one, it will 
indeed be dangerous for the submarine 
to remain on the surface and attempt to 
sink a merchant ship by gunfire, much 
less any type of naval craft, no matter 
how small. Doubtlessly many readers 
recall how, on several occasions, German 
U-boat commanders received unpleasant 
surprises from inoffensive-looking Q
boats-merchant ships with cleverly 
concealed armament and usually 
manned by regular naval personnel. 

hostilities. In war, every stratagem is 
fair and it would be childish to believe 
that agreements which fail to take into 
account the imperative necessities of 
war will be respected once a conflict 
breaks out. Every such international 
agreement should be drawn up with a 
clear understanding of the exigencies 
of war. If this .is not done, the accord 
will become but a scrap of paper at the 
sound of the first gun. Perhaps for a 
time the submarines would abide by the 
rules laid down for their operations, but 
just as soon as one of them was sunk 
by an armed liner, tramp steamer, or 
Q-boat, reprisals would follow at once, 
and the situation would be the same as 
that which existed in the last two years 
of the W orId War. 

THE abolition of the submarine is a 
very remote possibility indeed. Great 

Britain is almost alone in her desire to 
have the submarine outlawed ; the 
United States is her only supporter. The 
faith which the world's navies have 
placed in the submarine is made clearly 
evident by the fact that practically every 
nation which maintains any navy at all 
possesses a number of submarines. In
cluding the five leading naval powers, 
no less than 25 nations have submarines 
in their naval establishments. These 
possess between them about 575 sub
marines built and building. Some 15,000 
officers and men, the pick of the per
sonnel of the world's navies, man these 
undersea fighting craft. 

The submarine will continue to figure 
prominently in the future naval pro-
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grams of all the sea powers for the very 
simple reason that it is far too valuable 
a weapon to be discarded. To second
line navies, and to very small ones, es
pecially, it offers one of the most effec
tive means of defense for the scant 
amount of money that can be spared 
for such purposes. France or Italy, for 
example, cannot compete in battleship 
strength with Great Britain, but the fact 
that both countries possess a large num
ber of modern submarines, as well as a 
powerful air force, makes the British 
Admiralty quite apprehensive. 

Britain's naval history is replete with 
victories over French fleets, victories 
won in the 18th and 19th Centuries when 
it was simply a question of ship-of-the
line against ship-of-the-line and frigate 
against frigate. In those days it was easy 
to calculate comparative naval strength 
-just a matter of adding up the num
ber of line-ships and frigates and the 
guns they carried. But today, with sub
marines and aircraft very much in the 
picture, the task is a great deal more 
difficult, for with a little luck a sub
marine displacing only 500 to 1000 tons 
quite possibly could send to the bottom 
a huge 35,000-ton dreadnought. 

It is evident, therefore, that a very 
small country, if it possesses a few mod
ern, efficiently manned submarines, can 
command a degree of respect from even 
the largest sea powers. In view of this 
fact, is it at all surprising that those 
navies other than the two largest have 
steadfastly refused to consider the abo
lition of this comparatively new naval 
weapon ? 

The submarine is the most unusual 
type of warship ever to be evolved. Naval 
history does not record any other class 
of ship which, considering its relatively 
small size, ever exercised such a pro
found influence upon fighting at sea as 
did the submarine in the last war and 
there is every reason to believe th�t its 
influence in the next will be equally as 
great, if not indeed greater-especially 
in the case of a European conflict. 

• 

« If we are to credit newspaper esti
'\ mates, Russia now nears the top of 
the list in total submarines built. Who 
knows ? Russia remains the enigma of 
modern nations.-The Editor. 

Following the failure of the effort to 
have the submarine condemned and 
abolished as a legitimate weapon of na
val warfare, an attempt was made to 
impose upon its use certain restrictions 
which it could not possibly respect. The 
fact should be plainly evident that to 
force a submarine to come to the sur
face to exercise the right of search is 
to place it at once in a situation of in
feriority in respect to the merchant ship, 
which quite possibly may have been 
armed at the very commencement of 

Our only mine-laying submarine, Argonaut. Displacement 2710 tons ( surface) ,  
4080 (submerged ) .  Armament : two 6-inch guns, four 21 -inch tubes, and 60 mines 

© 1937 SCIENTIFIC AMERICAN, INC.



TEXTILE GLASS 
What Are the Future Possibilities of Glass Fibers 

Produced by High-Pressure Steam? . . .  Already in 

Wide Use for Electrical and Thermal Insulation 

W-HAT are the possibilities, if any, 
of glass as a textile fiber ? Much 
of the fanciful has been written 

about so-called glass dresses, and hats 
and hosiery of glass, but thus far no
body seems to be wearing them, and ap
parently nobody knows anyone who is 
actually producing such Aladdinesque 
articles. 

Glass for textile application is here, 
however, and although its real value is 
perhaps less sensational than some of 
the stories it has inspired, it is undoubt
edlv destined for remarkable achieve
me�ts. Discovered long before the Birth 
of Christ, glass is, nevertheless, thanks 
to a scientific America, in some respects 
as new as tomorrow's newspaper. 

Recent research and development have 
made glass the most amazing of all ex
amples of industrial diversification of 
a basic material, and textile glass is not 
only the newest instance of this, but in 
many ways it has the more alluring po
tentialities. 

Broken into tiny filaments by steam 
under terrific pressure, glass is being 
assembled into strands, spooled into 
thread and yarn on modern textile ma
chines, and woven into cloth of pure 
glass. Such fabric finds its greatest use 
at this time as an insulating and filtering 
material. 

In its new fibrous role, glass for ther
mal insulation is beginning to be a fac
tor of vast financial significance in the 
saving of power and heat in industry, 
in making it possible to use smaller units 
to create more energy, to add greater 
efficiency to present equipment, and to 
add to the life-span of usefulness of that 
equipment by reducing operating 
strains that hasten replacement. 

Glass thread is being woven into tape 
-varying in width and resembling rolls 
of ribbon-to insulate electric wires, 
cables, and armatures ; and is provided 
in spools of thread or yarn to wrap indi
vid ual small wires. 

Glass, as everybody knows, does not 
burn and, in textile form, it retains all 
its other inherent characteristics-sta
bility ; high resistance to moisture, acids, 
salts and vermin ; and non-conductivity. 

this time, it is a highly important factor 
for insulation glass both in textile and 
pack form. 

Textile glass tapes for high-tempera
ture electric insulation, for example, 
have a tensile strength of 250 pounds per 
square inch, which allows for tighter 
wrapping. Other insulations average 
only 50 pounds for a tape of the same 
dimension, and only one half the thick
ness of glass tape is needed to supply a 
comparable insulation. 

AS a filtering medium, glass cloth is 
.tl. rapidly moving into many types of 
industry for varied utilization. Recently 
it was discovered that a glass cloth used 
to filter certain acid remained efficient 
for 40 days while one of another kind of 
fabric commonly used for the purpose 
breaks down in from eight hours to ten 
days. 

Fibrous glass in mat or pack form 
for insulating buildings and ships has 

4 'our1ny OWf'n.- l l l lnoll  GlaJJ 

been in use for some time, but it is now 
being applied to insulate streamlined 
passenger trains, railroad refrigerator 
cars, airplanes, buses, domestic re
frigerators, electric kitchen ranges, elec
tric broilers, pipes and ducts of all kinds, 
and industrial boilers and furnaces. 

With its development now as an in
sulating material in thread, yarn and 
cloth form, it is not unreasonable to 
assume that the day is not far distant 
when textile glass will be successfully 
combined to assist the commoner fibers, 
and to weave all-glass draperies, cur
tains, and tapestries for theaters, ships, 
and hotels to reduce fire hazards. 

Fibrous glass is not new, but its prac
tical commercial application and con
stant refinements today have been made 
possible by the high-speed production 
process discovered by the Owens-Illinois 
Glass Company. 

Its fibers produced at a speed greater 
than the muzzle velocity of a rifle bullet, 
each less than 1/20th the diameter of 
human hair but stronger than steel, a 
12-ounce bottle enough to make a single 
strand nearly 5000 miles long, the fas
cinating present of glass is rivaled only 
by its future possibilities. 

Fiber for fiber, glass has greater ten
sile strength than steel, and while that 
characteristic cannot be utilized fully at 

All glass, from the milk bottle to the spools of threads and yarns, the pipe 
insulation rolls ( left ) ,  the tape ( center for�ground ) ,  and the filter cloths ( right) 
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features such as plpmg ducts 

RESEARCH BY 

Even the roof of 
Mellon Institute's 
h a n d s o m e  n e w  
home i s  scientific. 
There are no pro· 
jections since fumes 
are disposed of by 
an inset arrange
ment. Weathering 
tests may be con
ducted on certain 
sections of the roof 

THE "National Asset" that is Mellon 
Institute officially dedicated its 
Ionic·pillared new home on May 5 

to 9. Not only are its research facilities 
thus enlarged so that research fellows 
have more space and equipment for 
fact· finding ; the building and all its 
appurtenances are products of the latest 
scientific knowledge. 

As guest speakers at the dedication 
there were three Nobel laureates : Dr. 
Irving Langmuir ( General Electric Re· 
search ) ,  Dr. H. C. Urey (heavy hydro· 
gen ) , and Dr. W. P. Murphy ( perni· 
cious anemia treatment ) . 

According to Dr. E. R. Weidlein, 
Director of the Institute, its function is 
four·fold. It is an industrial experiment 
station, a training school for young sci· 
entists, a center . of investigation in pure 
and applied science, and a clearing. 
house for specific scientific information. 
Founded in 1913 as a result of the fel· 
lowship system inaugurated by Dr. 
Robert Kennedy Duncan at the Univer· 
sity of Pittsburgh in 1911 ,  Mellon In· 

concealed in this pharmaceutical laboratory in 
new building. Note ample space in neat drawers, 
adjustable shelves, and hood for carrying away fumes 

Broad research in refrac
t o r i e s  is c o n d u c t e d  
through the use o f  small 
kilns such as this will be 

One of the most impressive rooms is the library which is carried 
out in the style of the .Renaissance. In this room and the ad· 
joining stack.rooms, facilities are provided for a collection of 
100,000 volumes, most of which are on science · and engineering 

26 

The auditorium which will be used for lectures and other meet
ings of a scientific nature. Seating capacity is 350. Motion pic
ture and stereopticon equipment is provided for demonstration 
purposes in connection with many activities of the Institute 
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PARTNERSHIPS 
stitute functions as a working partner
ship between science and industry_ Com
panies in any given field can band to
gether to finance mutual research, the 
results of which become the common 
property of participating firms. Most of 
the industrial investigations, however, 
are sustained by individual companies. 

In the splendid new building illus
trated on this page, the fifth to eighth 
floors, inclusive, are devoted to labora
tory use, though each floor has special 
rooms. Standard services include air ; 
gas ; cold, hot, and distilled water ; 
single- and three-phase current ; and 
currents of special characteristics. 

Practically any conceivable type of 
research can be conducted with these 
new facilities. Mellon Institute has al
ready brought ten new industries into 
existence through applied research, 
and has developed or invented 650 new 
processes and products. These have 
ranged from medicines to edible 
sausage casings, from steel flooring to 
razor blades. 

Marvels of craftsmanship, the 62 
limestone monolithic columns in 
the building were turned on huge 
lathes. Only three workmen could 
do this exacting work. Each column 
has an average diameter just under 
six feet, is over 42 feet high, and 
weighs 60 tons ; they have no seams 

Frequently a research fellow pre
fers to perfect his own equipment 
for some special purpose where 
precision is paramount. He is then 
allowed to use an adjoining shop 

Complicated and elaborate indeed is much 
of the equipment needed today in mod· 
ern research laboratories. The complex 
set-up shown here is an excellent example 
-it is used in glass technology research 

Part of the human side of the Institute : 
the largest of a suite of rooms reserved 
for recreational purposes, informal con
ferences, and for social activities of the 
Institute's Robert Kennedy Duncan Club 

A corner of one of the laboratories em
phasizing the clean-cut design of all 
facilities. This one is the scene of a dis
covery in insecticides likely to have 
industrial and agricultural possibilities 
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SHERLOCK HOLMES OF THE 

A BUILDER suspects his contractor 
of using a substitute where pine is 
specified . . .  An equally serviceable 

native wood is sought to replace a wood 
previously imported for a given pur
pose . . .  A home-made bomb filled with 
shavings kills the recipient . . .  Grapes 
or other fruits packed in sawdust, butter 
and cheese packed in wooden boxes pick 
up a peculiar taste . . .  A young mar
ried couple buying furniture is con
fused by the similarity in appearance 
between mahogany and mahogany-fin
ished birch or gum wood . . .  Inspectors 
with years of experience differ in their 
opinions as to whether a given lot of 
railroad ties is of the more desirable 
white oak or the less durable red oak . . .  
Musicians or antique furniture collec
tors desire to repair rare old pieces with 
the same wood originally used . . .  School 
children making collections of wood 
are puzzled about specimens. 

The solutions to these and more than 
1000 other cases which yearly perplex 
laymen the country over all hinge on 
the identification of wood species, for 
which the Silvicultural Relations De
partment of the United States Forest 
Products Laboratory at Madison, Wis
consin, is the center. There samples from 
all over the United States, having an 
important bearing on extending and im
proving the use of wood or originating 
in controversies incident to marketino
of forest products of all kinds, ar� 
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The Microscopic Identification of Wood by Forest 

Laboratory Experts Solves Crimes and Convinces 

Juries . . .  as in the Famous Hauptman Murder Case 

By M A R Y  B R A N D E L  H O P K I N S  

handled for the United States Depart
ment of Agriculture. 

Costly litigation frequently hinges 
upon the result of an examination of a 
little sawdust, wood flour, or a few sli
vers. Identification of wood in the Lind
bergh kidnap ladder by Arthur Koehler, 
in charge of this department, has be
come a classic example of this remark
able government service which is 
offered without charge to its citizens. As 
a matter of fact, Sherlock Holmes was 
not abler than Mr. Koehler, his col
league, Dr. Eloise Gerry, and their 
skilled assistants. They have added 
microscopic equipment to Sherlock's 
magnifying glass, and are proving day 
after day, beyond the shadow of a 
doubt, that woods which appear as like 
as two peas to the naked eye may be of 
an entirely different species. While col
or, odor, weight, and hardness help in 
identifying woods, such qualities as a 
rule are too variable to be used singly 
in distinguishing a large number of 
woods. Definite and dependable distin
guishing characteristics of species, 
which make positive identification pos
sible, are revealed only by the micro
scope. When photographic enlargements 
of the microscopic sections are intro
duced as evidence in the court room, 
they afford for the jury, among other 
things, indisputable proof or disproof 
of the fulfilment of a contract. 

A case in point is that of a Chicago 
buyer of railroad ties. The dealer 
claimed to have sold him white oak ties. 
The purchaser sincerely believed them 
to be the less valuable red oak. Called 
upon to settle the matter, the tie in
spectors representing both sides claimed 
they could tell red from white oak by 
looking at the side of the tie through 
a pocket magnifying glass. Neither 
would accept the judgment of the other, 

Figure 1 (at left) : Upper half shows 
summer wood of red oak. Note in this 
the pattern of round, separate pores 

Figure 2 (at right) : Upper half shows 
summer wood of white oak, with pat
terns of numerous fine, angular pores 

but agreed to submit the case to the 
Forest Products Laboratory. Together 
they brought to the laboratory experts 
90 samples of disks of wood from the 
ends of the ties. Under the microscope, 
the distinction is so evident between the 
few round, separate pores of the red 
oak summer wood ( Figure 1 )  and the 
numerous fine, angular pores which form 
patterns in the white oak summer wood 
( Figure 2 )  that there was no room for 
dispute. It happened that buyer and 
seller both had been partially wrong 
and partially right in certain of their 
contentions. 

At times wood identification goes a 
step beyond the mere settlement of dis
putes by affording the key to the solu
tion of crime. Aside from the more re
cent Lindbergh case, there is the rather 
well known example of the "Christmas 
gift bomb." The explosive received in 
the guise of a Christmas box by a high
way commissioner killed his wife as she 
cut the cord on the package. Ballistics 
experts traced the metal used in the 
home-made bomb to a particular man's 
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FORESTS 
workshop. That alone was not sufficient 
evidence. When the Madison laboratory 
identified the shavings inside the bomb 
as having come from the same workshop, 
the substantiated evidence was fairly 
conclusive proof of guilt. 

After the tree is cut and lumber sawed, 
nothing short of a microscope will indi
cate what portion is strong and which 
is weak and should be withheld from use 
where it will not serve adequately. In 
southern swamps, the lower part of the 
tree which grows in the water often 

. produces a swelled butt, with light, soft, 
weak wood. The wood from the under 
side of leaning trees has different prop
erties from normal wood. Such differ
ences can be detected microscopically, 
and the wood put to service accordingly. 

Difficult as it sounds, it is also possible 
for laboratory experts to identify wood 
in the form of paper ! The microscopes 
are called upon for this feat when it is 
desirable to know from what species or 
mixture of species and pulps a given 
paper was made. More difficult because 
of the small fragments available, but 
not impossible, is the identification of 
wood from sawdust. That becomes desir
able, for example, if fruit packed in saw
dust acquires a peculiar taste. The spe
cies from which the sawdust came can 
then be held accountable and barred 
from that particular use in the future. 
The same is true of wooden containers 
which impart an unusual taste to cheese 
and butter packed in them. 

When the search is for substitutes to 
serve equally as well as a more costly 
and less available wood, microscopic in
vestigation is called upon to determine 
the woods with the greatest promise of 
giving the required service. 

The ultimate in identification is prob
ably achieved in determining the species 
of wood flour, a very fine sawdust used 

in linoleum, phonograph records, and 
for polishing jewelry. The purpose is to 
detect undesirable substitutes for the 
species recognized as most satisfactory. 

In the laboratory, the process of iden
tification of wood samples is to cut off 
with a sharp razor a paper-thin slice 
and place it under the microscope. With 
their distinguishing characteristics thus 
revealed, it is a simple matter to single 
out oak, elm, pine, or birch. The nature 
of wood structure being very conserva
tive, it is possible to distinguish even be
tween each of the approximately 100 
species of oak. Yet the microscope can
not always be depended upon to differen. 
tiate between the many varieties in the 
same species, as among the different 
birches or true firs. On the other hand, 
for easier wood samples, a hand glass 
magnifying 12 to 15  diameters identifies 
them. For comparison with samples sub
mitted, thousands of accurately classi
fied wood specimens as well as perma
nent microscopic slides made from them 
are on file at the laboratory. 

THE value of wood identification ex
tends even to the retail purchaser. 

For the wary buyer of furniture, it is no 
trick to distinguish between mahogany 
and birch or gum wood which may be 
stained to resemble the costlier wood. 
In that instance no laboratory test is re
quired to set him right. He need but re
member that in mahogany ( Figure 3, 
left ) the pores of the wood are readily 
visible to the naked eye. In birch ( Fig
ure 3, center ) they are barely visible, 
and in gum ( Figure 3, right ) they are 
visible only under the microscope. 

Three basic structural divisions are 
the starting point for the identification 
of wood samples. Either the wood has 
vessels or pores which are diffused rather 
evenly throughout each year's growth 
( Figure 4, left ) , or are arranged in a 
ring at the beginning of the annual 
growth ring ; or it has no vessels or pores 
( Figure 4, right ) . 

The oaks are "ring-porous woods." 
And while it is impossible to distinguish 
individual members of the white oak 
group from each other, white oak ( Fig-

Figure 4 ({eft) : Aspen or popple, 
a diffuse, porous wood with uni
formly scattered pores. Right: Red 
cedar (Juniperus ".) ,  a type of 
wood which has no pores or vessels 

ure 2 )  is easily distinguished from red 
oak ( Figure 1) under the microscope. 
Both have a layer of large pores in the 
springwood ( lower parts of both illus
trations ) of each growth ring. The char
acteristic which distinguishes them, and 
which settled the differences of opinion 
between the railway tie inspectors, is the 
size and shape of the pores in the sum
merwood ( the outer portion of the an
nual growth ring, at the top in Figures 
1 and 2 ) . 

One of the means of dating Indian 
ruins and cliff dwellings in America's 
Southwest has been by identifying and 
determining characteristics of groups of 
a tree's annual growth rings, which is a 
science in itself. In these rings are pre
served the record of the tree's annual 
growth, which, of course, is largely af
fected by rainfall and other climatic con
ditions. In so dry a region as the South
west, good rainfall shows markedly in 
the annual growth rings. Even in fossil 
wood samples, buried deep in the earth, 
it is usually possible to identify · the 
wood, thus gaining information about 
the vegetation of the period which helps 
to date the deposits. Likewise in petri
fied wood, where minerals have infil
trated the cells, much of the arrange
ment of the tissues and the distinguish
ing characteristics of the cell structure 
may be seen and identified. 

Figure 3: Mahogany, birch, and gum magnified 25 diameters, to show relative aspect of pores. In mahogany (left) the isolated 
pores are readily visible when examined with the unaided eye. In birch (center) they are confused but in gum, invisible 
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Is NATURE I(IND? 

IN the imaginative mind o f  man, 
pleasing delusions are too often giv
en place as the findings of scientific 

observation_ Numerous examples of er
ror are apparent everywhere ; notably, 
the "j oyous songs of birds," the "music 
of the spheres," the "peaceful" woods 
and many other poetic allusions and 
illusions-"There's never a leaf nor 
blade too mean to be some happy crea
ture's palace_" 

Now, in many such beautiful fancies 
there is a sufficient element of truth to 
make them the more appealing, and 
who that are worthy among us, however 
addicted to seeing things exactly as they 
are and not j ust as they seem to be, will 
not fairly snatch at the semblance of 
beauty, rather than sordid and grue
some facts ? 

The poet and the naturalist, how
ever, look at nature through vastly dif
ferent eyes, even though the naturalist 
may have a poetic streak and the poet 
be a close observer- The truthful, care
ful lover of nature simply avoids the 
imaginative that goes beyond truth ; 
the poet more easily ignores hard facts 
for the sake of beauty. 

Yet, above all, we must face the truth, 
which is too often crushed to earth by 
beauty. The truly scientific aspect of 
nature, of physical and mental forces, 
demands an adherence to facts and the 
expression thereof in terms exactly co
inciding with that which has been and 
may again be observed ; and so it may 
readily be observed that in nature there 
is a general rarity of happiness, also 
that any evidence of j oyousness is im
aginary, and that peacefulness is almost 
totally absent alike among creatures 
that seek their food or are sought for 
food. 

THE face of nature, instead of being 
one large, happy visage, as the na

t u r  e - Iovers -min us - sc ien  t i f ic -acumen 
would have us think of it, is one large, 
deep scowl resulting from murderous 
impulses. Instead of peacefulness and 
content throughout, it is an arena of 
injury, torture, and death. Everywhere 
that the student turns to observe an
imal life closely, he sees among the al
most innumerable species a continuous 
effort to maintain existence. The fre
quent failures of individuals in nature 
to survive, or to continue in comfort, ac
counts for the total lack of what humans 
may correctly term happiness as derived 
from and appreciated by the more high
ly developed mentality of man. 
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ThroughQut Nature's Realm the Almost Universal 

Rule is Tooth and Fang, Whether We Like it or 

Not, and Most of Us Don't . . .  Fact Versus Fancy 

By S. F. A A R O N  
I J lustrations b y  the Author 

When a poetically-minded observer 
speaks of the songs of the happy birds 
he expresses a very common error easily 
corrected by trivial observation, but an 
error which, nevertheless, has general
ly been overlooked. All birds sing with 
exactly the same motive as crowing 
roosters and gobbling turkeys ; that is, 

The weasel barely misses chicka· 
ree, the red squirrel, for dinner 

as a challenge to others of their species 
and sex. Their song is merely an ex
pression of ego in relation to possible 
rivalry. Just so is the soft, almost in
audible trill of the grasshopper sparrow 
and the mocking-bird's brightly varied 
performance, the twitter of woodland 
warblers, and the peculiar cadences of 
the veery ; there is not a note that does 
not express the candid notion that "I 
am monarch of all I survey, and let all 
others keep off." There is also another 
and more practical purpose : the loudly 
singing bird near the nest, far from 
caroling to his lady-love, attracts swiftly 
moving winged enemies to his where
abouts and thus away from the nest. 

These impulses, derived from rivalry 
and the need of protection of the young, 
may be observed in male birds that sing 
the very loudest and most beautifully 
when fighting, and before and after 
coming to grips with a competitor be
cause of the very common disloyalty of 
his mate. 

Two Carolina wrens will sing nearly 
every moment that they are bill to bill 
in a stupendous effort to destroy each 
other, often falling to the ground, half 
with exhaustion, but still musical. Car
dinal grosbeaks, orioles of several spe
cies, vesper sparrows, and brown thrash
ers follow the same practices ; and so 
varied, lively, and more rapidly given 
are the notes of the latter, especial
ly, that it is a duet very much worth 
hearing. Another proof of the purpose 
of song is when our yellow-breasted 
chat, the yellow-throat, the veery, and 
the European nightingale burst into mel
ody at night after a stone is thrown into 
the thicket not far from where the fe
male bird is keeping their eggs warm. 
The spontaneous medley is quite evi
dently given in anger toward an im
agined interloper of their own kind. 

ANOTHER common poetic error con
cerns that which we view only from 

a distance, without familiar insight into 
exactly what is continually and tragical
ly taking place everywhere in woods and 
fields, over and within the earth and its 
waters. It is not surprising that the lover 
of entirely beautiful things sees only 
quiet and peace, but upon closer ob
servation this idea is tragically dispel
led. There is not a spot a yard square, 
in grove and meadow, in forest and 
thicket, on hill or plain, that is not al
most continuously beset by death-deal
ing forces. There is never a leaf or 
blade too isolated to be the arena of a 
tragedy. 

Calamitous occurrences which con
stantly take place in nature, with the 
most direful results, go far toward up
setting the pleasure to be derived from 
nature study. To the humanely consti
tuted investigator, the horrible ends 
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which overtake animals seem to cry for 
some alleviating element of sympathy 
from nature. This often leads to an 
emotional denial of her heartlessness, 
and a wish.fulfilling substitution of gen
tle influences. But science cannot dodge 
facts, even to favor its inner feelings. 

Paramount among these tragedies is 
the destruction of young quadrupeds 
and birds, the killing of mother crea
tures and the consequent starving of the 
young. Nature advances her interests in 
the formation of species by purposes not 
in the least allied to pity or peaceful
ness ; there have been no such develop· 
ments within animal understanding 
( other than mother love ) except as be
tween mates and the members of indi
vidual flocks and herds. Thus, crows will 
endeavor to rescue a brother of the win
tertime congregation that has been in
j ured by a falcon, owl, or gunner. Bob· 
whites, with a remarkable show of valor, 
will turn suddenly upon an enemy such 
as a cat, weasel, fox, hawk, or snake that 
has seized one of their number and, by 
swift, combined effort of beating wings 
into befuddled eyes, will sometimes 
liberate the unfortunate member of the 
covey. Wild goats and certain species of 
larger deer, such as the wapiti, caribou, 
sambur, and some of the powerful Afri
can forms, savagely attack en masse 
when one of their number is threatened 
by an enemy other than the larger car
nivora. Whatever apparent sentiment of 
sympathy is shown by male creatures for 
the females is, however, protective and 
ingratiating ; at other than breeding 
periods it may be quite wanting or even 
turned to violent bullying. 

IN regard to animal happiness, it is 
very true that many creatures show a 

disposition to play, and therefore ex
hibit something akin to enj oyment-es
pecially the young when well fed and 
protected. Of this the cubs of the larger 
carnivora are extreme examples, and 
even among adult species which live in 
constant fear of enemies, as do all the 
smaller forms which are commonly 
preyed upon, there is a tendency to 
caper and ignore conditional vicissi
tudes, but never is there a prolonged 
forgetfulness of danger. Those animals 
which are well holed up and thus free 
from attack, and the larger carnivora 
and ungulates that have no enemies in 
the sense commonly understood, may 
often know relative degrees of comfort, 
but there are not to be forgotten those 
pests that constantly annoy them : fleas, 
lice, mites that are kept active by the 
body heat of their hosts in winter, the 
tremendously numerous winged pests of 
warm weather, together with the not un
frequent effects of disease from internal 
parasites, thus making life rather a con
stant irritation. 

I once watched two bears in file pass 
down a rock ledge perhaps an eighth of 
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A walnut web-worm caterpillar ( Datana) followed by parasitic tachina flies and 
an ichneumon wasp seeking to lay their eggs in the well·fed living host's body 

a mile long and devoid of vegetation, 
and in that distance they stopped to 
scratch themselves more than a dozen 
times. This was high in the mountains 
of Mexico where the temperature was 
anything but encouraging to insect life. 
I have seen a gray fox do much the 
same in midwinter. All animals, from 
mice to moose, are subj ected to pests ; 
it is impossible to imagine that any· 
thing approaching comparative com
fort can be experienced under such 
circumstances. 

The smaller quadrupeds, especially 
the rodents and the birds, know that the 
chief cause of discomfort is the dodging 
of enemies. Not that these creatures are 
beset by worry, as would be cogitating 
humans if constantly menaced, but the 
fact that they are conscious of danger 
becomes evident by their being always 
on the lookout. Observe a rabbit, or a 
terrestrial species of bird, while feeding. 
Double the effort is put into being aware 
of the possible approach of foes that is 
expended in getting food. But the mor
tality of the helpless young-and this 
also applies to many larger creatures 
that are preyed upon-is an astonishing 
percentage when investigated. Consider 
the number of nests in and around the 
average farm acres and note the num
bers of helpless young destroyed in one 
way or another, mostly by carnivores, 
wild and domestic-the latter often ex
ceeding in numbers the wild species that 
existed before the advent of man and 
his pets, thus often interfering with the 
balance of nature. Irresponsible man, 
too, often upsets the balance of nature. 

It is the lower forms of life, so·called, 
including the vast number of insects and 
their relatives, that furnish the most 
complete argument against the idea of 
nature as a gentle mother. It is this vast 
group, commonly the victims of birds, 
moles, shrews, mice, snakes, toads, frogs, 
and lizards ( also constantly at war with 

each other ) that present to the nature 
student the most horrible examples of 
torture and death-dealing by slow 
maceration, dislocations, poisons, star
vation, and what not. 

Of all animals the hunted creatures 
greatly outnumber, both as species and 
individuals, those that seek their prey. 
Were this otherwise, the killers would 
find it far more difficult to obtain food. 
It is the very exceeding proliferation of 
the hunted creatures that maintains the 
balance between them and their natural 
foes. The carnivora do not obtain food 
as easily as is commonly supposed ; 
there are a good many hungry stomachs 
among them at all seasons. The vege· 
table eaters obtain their food far more 
easily than the flesh eaters, though the 
latter vary their diet with succulent 
roots, twigs, seeds, nuts, and grasses in 
winter, and at all times most of the to· 
dents, such as mice, wood rats, squirrels, 
and marmots, feed on insects in the grub 
and larval condition and eat defunct 
animal matter wherever they can get it. 
In winter those creatures that hibernate 
possess a very great advantage, in that 
they are out of reach. 

PARASITISM is the most gruesome 
and horrible aspect of the struggle 

for existence, and one of the most effec
tive agencies of limiting the individuals 
of many forms of life. I have in one sea
son collected over 40 cocoons of moths, 
large and small, and every specimen 
hatched parasites alone. At another time 
nearly 30 cocoons brought forth only 
two perfect moths. Out of more than a 
baker's dozen of tomato worms, but 
three were free from the tiny apenteles 
larvae that crowded the interior of the 
worms' bodies. Such very common in
stances among hundreds of species are 
the extreme examples of the struggle 
for existence, for in such types there is 
no possible defense. 

© 1937 SCIENTIFIC AMERICAN, INC.



THE SCIENTIFIC AMERICAN DIGEST 

' "PLUG-IN" INSTRUMENTS 
TO AID INDUSTRIAL USE 

I NDUSTRIAL plants will particularly 
benefit by the newly developed plug-in 

instrument in which a self-supporting socket 
can be mounted directly in the wiring con
duit with a 35 percent saving over a con
ventional installation, according to West-

Plug-in meter and socket 

inghouse engineers_ Industries powered by 
individual drive, such as the machine and 
textile industries, will fin.d this development 
of benefit since it makes practical the low 
cost use of instruments to act as guides for 
"production speed vs. machine life_" 

With four years' development behind it, 
the present universal socket will give any 
desired load conditions by merely plugging 
in an ammeter, voltmeter, watthour meter, 
etc., one after another in the same socket. 
Standard "troughs" ( all-metal boxes ) ,  with 
several sockets, will be used when more 
than one instrument is to be read at the 
same time, and can be mounted much like a 
motor starter. Quick and easy mounting has 
been worked out for ordinary wiring, sllch 
as rigid conduit, open wiring, or cable_ 

CANCER SITUATION 
FAR FROM ALARMING 

A N optimistic view of the cancer situation 
ft is taken by Dr. Louis L Dublin, third 
vice-president and statistician of the Metro
politan Life Insurance Company_ In a report 
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Conducted by F. D. Mc H U G  H 
Contributing E ditors 
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In charge, Daniel Guggenheim School 
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Chemical Engineer 

to the American Journal of Cancer, quoted 
by Science Service, Dr. Dublin says : 

"The cancer situation in the United States 
is  far from alarming although much can be 
done to improve it. Encouraging are in
creases in research, education, and facilities 
for diagnosis and treatment. In three years, 
the American College of Surgeons registered 
almost 25,000 persons cured of cancer. Large 
numbers of physicians are being especially 
trained to diagnose and treat cancer more 
effectively. There are already about 200 
cancer centers tbroughout the country which 
meet the standards of equipment and per
sonnel established by the American College 
of Surgeons." 

The increase in the cancer death rate dur
ing the quarter century from 1911  to 1935 
is largely spurious, in Dr. Dublin's opinion. 
Previous to this period, just as many per
sons probably died of cancer but it was not 
recognized. The rise in the cancer death 
rale is almost entirely limited to  men over 
S5 years of age, and especially white men. 
Cancer in men in four fifths of the cases 
occurs in inaccessible sites and could not 
have been recognized and diagnosed with 
methods used 25 years ago. This accounts 
for the rise in the male death rate from 
cancer which makes up most of the increase 
in the general death rale. 

TIRES THE average motorist's tire biIl 
during 1937 will be less than 8 

percent of the car owner's expendi
tures for tires 30 years ago, or 
about 15 dollars. 

ALCOHOL B LENDS Do PRO
DUCE CARBON MONOXIDE 

ONE of the claims put forward for blend
ing ethyl alcohol with gasoline for 

motor fuel use has been that the blend pro
duces less carbon monoxide in the exhaust 
of the engine than straight gasoline does. 

This question has been carefully investi
gated under a wide range of conditions at 
Yale University and the results recently re
ported show that the proportion of carbon 
monoxide in the engine exhaust is entirely 
a matter of carbureter adj ustment and is 
quite independent of the fuel used. The 
elimination of carbon monoxide from the 
exhaust of an engine requires that more air 
be provided than is needed for complete 
combustion, whether the fuel is gasoline or 
a blend. This amount of air is excessive and 
when so adjusted, the performance and ef
ficiency of the engine is impaired. When 
adjusted for best performance, the output 
of carbon monoxide is practically identical 
whatever fuel may be burned. Experiments 
made in this investigation included gaso
line and blends containing 10 and 20 percent 
of alcohol respectively.-D. H. K. 

SAFE, SILENT, PERSONAL 
ELECTRIC FAN 

A PERSONAL breezemaker with rubber 
blades so soft they can't injure even 

a baby's fingers has been developed by the 
Samson United Corporation. And this Safe
flex All-Purpose model can be used "where" 
and "how" no other fans have been used 
before_ This "little acrobat" actually pins up 
on walls-stands anywhere-clamps any 
place-and you can stick your fingers into 
it if you want to. 

The clamp-on feature is taken care of by 
a steel clamp concealed in the mar-proof 
base of the fan, while a special pin is pro
vided to utilize the fan in a pin-up position_ 

This small electric fan for person
al use has safety rubber blades 
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Furthermore, the ball and socket joint per· 
mits adj ustment for every position. 

Being portable, it means that a person 
can now carry his own private breeze with 
him. Besides, it is light enough to be picked 
up by a tot, yet laboratory tests and com· 
mercial applications show that its air dis· 
placement matches any eight·inch desk fan. 
Although the blades are constructed of flex
ible, moulded rubber, the shape and pitch 

. keep them rigid. Added to its feature of 
safety, this all-purpose fan is actually silent . 

DIAMONDS 

�MEROUS industrial diamond 
chips, mounted in the rim of a 

cutting wheel by a special Belgian 
process, enable the wheel to cut 
through such hard rocks as chert 
and jasper as a knife cuts through 
butter. The wheel revolves at 4000 
revolutions a minute and is used in 
the diamond mines on the Rand in 
South Africa. 

AT LAST-A KINKLESS 
'PHONE CORD 

F
O R  m any years, telephone users have 
sensed the need for a hand-set cord that 

"knows its place and keeps it"-one that 
can be relied on to extend to full length 
when occasion requires, and yet will not 
curl around an ink·stand or drag papers to 
the floor as it trails across the desk. 

Many and weird are the contraptions 
that inventors have devised to overcome 
these faults of the common cord. With most 
of them, unfortunately, the remedy has been 
worse than the disease. They have either 
had wire springs that sooner or later cut 
into the braid, or mechanisms that give 
more trouble than they save, or the cords 
have been so made that they work with rea
sonable satisfaction for a time, but soon 
deteriorate to a point where they are about 
useless. 

In the accompanying illustrations, we 
show a new telephone cord which has none 
of these defects. This is the Extensicord
the Automatic Electric extensible cord. 

Its construction is  unique, but quite 
simple. The several insulated conductors, 
instead of being laid parallel and covered 
with a common braid, as with the conven
tional cord, are braided to each other 
around a braid-covered elastic strand as a 
central core. The cord is assembled on a 
specially designed braiding machine. When 
it leaves the machine the ends of the con
du ctors are secured together, leaving the 
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cord to assume a compact, contracted form 
-less than half of its fully extended length. 

When the telephone is not in use, the 
cord has no chance to stray from the tele· 
phone to get entangled with papers or desk 
paraphernal ia. When the user reaches for 
the hand unit, the cord stretches easily in a 
smooth, straight line while the user assumes 
a comfortable talking position. When the 
hand unit is replaced, the cord contracts 
i nstantly and smoothly to its normal short
ened form. 

FACTORy-B UILT, EVEN TO 
THE DOORBELL ! 

B
UILT complete, decorated, and ready 
to move into, a full-size, five-room, 

electrically-welded, steel house, with garage 
incorporated, was mounted on a semi-trailer 
and rolled out of the R. G. Le Tourneau 
grading machinery plant at Peoria, Illinois, 
recently. 

There was coal in the two-ton hopper, the 
furnace was going and the house was com
fortably warm. The 1 6-wheel trailer, towed 

Kinkless 'phone cord in use, and, at 
lei t, in its normal shortened form 
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out of the factory by a Caterpillar tractor 
and along the roadway by a l lh -ton truck, 
had no trouble with its 41 -ton load. 

On a space leveled off in the front fac· 
tory yard, j u st as a homesite would be 
leveled, the 32 by 44-foot house was gently 
set down by a tractor crane which took 
hold of the three steel rings on the roof, 
lifting it while the trailer rolled out from 
under. Within a few hours, water, sewer, 
and electric connections were made, drapes 
were up, floors carpeted, each room appro
priately furnished, and the house was ready 
for occupancy. 

This house is the first of a number of 
similar cottages for employes that are to 
be built complete inside the factory. When 
the next five houses-on which construc
tion has started-are finished, the six 
dwellings are to be launched on the Illinois 
River, which flows past the factory, and 
towed on their own bottoms across to a 
Le Tourneau colony site. 

These are believed to be the first all· 
steel houses ever built, as well as the first 
honses to be completed, ready for occu· 
pancy, inside a factory. The first house 
has asbestos board ceilings and living room 
walls, and wooden doors, but the dwellings 
now under construction and all future 
houses are to be entirely steel except for 
plumbing fixtures and rock wool insulation 
between the wall sheathings and between 
ceiling and roof. 

Produ ction methods, which are being 

An electrically welded home, ready for occupancy, leaving the factory-and being transported by trailer 
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We publish this picture not because 
it is just a pretty picture. It isn't 
even unique. It does, however, serve 
to symbolize the friendly relations 
between Canada and the United 
States, for this is  a p art of America's 
northern border. Europeans may 
take note that this 20-foot clearing 
tract is merely a marker and not in 
any sense of the word a path for 
military sentinels or transportation 

perfected on the five houses now building, 
will permit completing future houses with 
the economy, precision, and speed employed 
in manufacturing scrapers and other equip
ment. It is estimated that with present 
available space and facilities one house can 
be finished every three weeks. 

Although this steel house, proposed and 
outlined by R.  G. Le Tourneau and de
signed by Architect Ephraim Field, is a 
mobile house, it is certainly not in the class 
of any so-called portable house . or any pre
fabricated house. The p urpose in planning 
it was to provide Le Tourneau employes 
with a complete, convenient, and attractive 
house of  about average size that could rent 
or sell at a moderate price. It is  designed 
to utilize every foot of space and thereby 
afford with a modest ground area a five
room house with rooms of  generous size. 

The built·in garage or utility room, with 
overhead door, also houses the heating and 
cooling plant and the laundry. It is quite 
livable enough to be used as a party room 
winter or summer. 

When they are on the market in a variety 
of  styles and sizes with models changing 
as architectural fashions shift and advance, 
the builders suggest that an owner should 
be able to trade in his house from time to 
time for a newer or larger model to accom· 
modate increasing family and income. 

CABOOSES 

T RAIN crews on the Chicago, Milwaukee, 
St. Paul and Pacific Railroad have been 

taken down off their high seats in the 
cabooses on that road. The cupola, long a 
familiar sight on the last car of freight 
trains on all railroads, has been removed 
and trainmen have been given instead pro
jecting cabs at the sides of the caboose from 
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TRAN S P O R TAT I O N  S E C T I O N  

which they may view the train ahead. This 
change is  partly due to the fact that higher 
box cars have lately so obscured the view 
of trainmen that brakemen had to crane 
their necks to watch the train ahead to see 
that the long line of swaying cars func
tions properly. 

The Milwaukee road is  rebuilding in its 
shops in Milwaukee its fleet of 900 cabooses 
and besides making the change above noted 
are modernizing them in other respects. 

Trainmen seated in a remodeled caboose 
more easily inspect a train for dragging 
brake beams or truck parts. Also they read
ily detect hot j ournals since the odor arising 
from burning oil·soaked waste, used for 
lubricating journals, usually hangs close 
to the ground. There is an added safety fea
ture since trainmen no longer are required 
to climb in and out of  a cupola. 

Removal of the cupola has permitted re
moval of partitions inside the car, making 
a roomier, more airy and more readily 
heated caboose. 

Side seats six feet long, upholstered in 
leather, are built in and used by trainmen 
to make into beds during the time they are 
at terminals away from their home stations. 
Standard type coach seats are provided in 
the side bays, permitting trainmen to as· 

A bO'Ye: The new caboose, sans cupola 
and with "bay windows." Below: In
terior of the caboose, showing the 
comfortable position of the trainman 
watching his long line of freight cars 

sume a comfortable position while watching 
the operation of the train. 

Toilet facilities are provided, as well as 
washstand with water supply. There is a 
built·in refrigerator for storage of food and 
also a tool locker. 

The exterior is finished with aluminum 
paint ; the running gear, platforms, handles 
and ladders are finished in black. 

ALUMINUM ROADS 

O FFERING the advantages of 
corrosion-resistance, prevention 

of softening of the road in hot 
weather, and high visibility at night, 
aluminum roads have been develop
ed in Germany. To construct these, 
powdered aluminum is mixed with 
the usual surf ace material of tar or 
asphalt. 

CORRECTION-V NION 
PACIFIC TRAINS 

FROM Professor Edward C.  Schmidt, 
Railway Engineering Department, Uni· 

versity of  Illinois, the Editor has j ust reo 
ceived the following l etter. W e  gladly pub· 
lish it in order to keep the record straight. 

"I am sorry to find that in the article en
titled 'More Efficient Locomotives' which I 
prepared for your April issue, I have on page 
225 twice referred to the first of  the Union 
Pacific Railroad high·speed trains as being 
provided with Diesel engines. This is  not 
correct. The motive power for the first 
Union Pacific train was obtained from a 12· 
cylinder V ·type distillate-burning engine 
rated at 600 horsepower. All subsequent 
high-speed trains on the Union Pacific were 
provided with Diesel engines." 

No MORE OIL CANS 
T OCOMOTIVE engineers and oil cans 
L have been inseparable since steam rail
roading began. But the tradition has been 
broken by the new Mallets of the Norfolk 
& Western, says American Machinist. All 
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bearings that take oil are supplied by a 
pump from a central reservoir on the side 
of  the locomotive. Oil supply to each bear· 
ing is metered by the usual control of the 
opening at the bearing. The engineer still 
has the oil can but no place to use it. 

U. S. CARS 

A NEW all-time high for motor 
vehicle registration was made in 

1936. Registrations in the United 
States in 1936 totaled 28,221 ,291 ,  
of which 24, 197,685 were passen
ger vehicles and 4,023,606 trucks 
and tractor-trucks. 

EROSION CONTROL 
MEASURES ON HIGHWAY 

E ROSION control measures developed 
for farm lands will be used to protect 

sections of  state and federal·aid highways 
this year under plans now being worked 
out between 19 state highway departments. 
the Bureau of Public Roads, and the Soil 
Conservation Service, the United States De· 
partment of Agriculture announced recently. 

A recent survey in Wisconsin showed 
erosion responsible for much of the cost of 
highway maintenance in certain p arts of 
that state. Uncontrolled soil erosion also 
increases maintenance costs on federal·aid 
roads, according to officials of the Bureau 
of Public Roads. . 

Under the proposed program, state and 
federal officials will select short stretches of  
right·of·way along highways within the 
boundaries of Soil Conservation Service 
areas. The Service will furnish technical 
supervision, labor, and necessary planting 
materials. The state will supply construe· 
tion material and equipment, and agree 
to maintain the work for five years. 

Actual operations to protect highway cuts 
and fills, highway ditches, and drainage 
structures, have been started in some of the 
19 states, says H. H. Bennett, Chief of the 
Soil Conservation Service. Vegetative con
trol measures will be used wherever possible, 
although some construction work will be 
done where gullies are menacing adj acent 
farm lands. 

To MARK THE NATION'S 
HIGHWAYS 

WITH a wheelbase of 24 feet but meas· 
uring only a yard between each pair 

of tires, fore and aft, is the newest type of 
highway marking truck shown in our illus' 
tration. By use of  a triangular sight mounted 
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on the front end, and aided by the excessive 
length of the vehicle, the driver can lay down 
a painted stripe in the exact center of the 
roadway without any preliminary marking. 
The driver, amidships, looks through the 
triangle that takes in a section of  the entire 
road ahead of the truck. A vertical line on 
the sight tell s him the center. Actual p aint
ing is done in the rear by an operator seated 
in the small cab, who is equipped with a 
two· way electric signal to the driver. Up 
to three lines can be marked at once and 
from 40 to 50 miles covered in a day at a 
cost of about 15 dollars a mil e.-Science 
Service. 

MOTOR TRUCKS AND 
NEW FUELS 

IN her attempt to attain self·sufficiency, 
Germany is turning to several domestic 

products for power for her larger motor 
vehicles. At the recent 1937 International 
Automobile Exposition in Berlin many of  
the exhibitions of carbureter motors bore 
this legend-"This car can be run on illu
minating gas, or gasoline, or wood gas." 

Benzine is  being rapidly abandoned in 
favor o f  domestic products. The p owerful 
and efficient Diesel motor is, of course, by 
far the most used in the building of trucks 
and buses, and it is  here that Diesel oil has 
frequently been replaced by some form of 
domestic fuel. 

The electric motor vehicle which for many 
years has been in the background has again 
made its appearance. In addition to small 
electrically propelled delivery carts and 
wagons, there are also four- and five·ton 
trucks and tractors run with electric motors . 

Many buses in Berlin are being operated 
on ordinary illuminating gas, large com· 
pression tanks being installed on the buses 
to carry a supply of  fuel. Since, however, 
they can carry no great quantity, two gas· 
tank cars ( portable filling stations ) have 
been put into service to follow up the buses 
and replenish their supply. It is said that 
city gas is now saving Germany something 
like 750,000 liters of benzine daily which 
otherwise would have to be imported. 

The use of gas derived from wood as fuel 
is making much headway. Already some· 
thing like 2000 buses in Germany are being 
driven on this form of  fuel . 

HORN FOR HIGH S PEED 
DRIVING 

T OUD automobile horns in city streets L have become so annoying that many 
cities have carried on anti·noise campaigns 
for months in the attempt to silence them. 
In this day of high speed, however, a horn 

This odd-looking vehicle was designed for marking highway lanes 

In circle: Air-operated switch that 
cuts-in a high-speed driving horn 
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of penetrating tone is necessary on the open 
highway and when that same horn must be 
used during low·speed driving in the city the 
result is  only what might be expected. 

This problem has been attacked and 
solved most ingeniously by the Delco·Remy 
Division of General Motors Corporation. 
They have developed a horn of  great pene· 
trating power for high·speed driving only. 
It is  expected that the car owner will use a 
separate horn of low pitch for ordinary city 
driving but when he hits the open road, the 
Klaxon Penetone will automatically cut in. 
Therein lies the trick. 

The Klaxon Penetone is connected to an 
air switch which is mounted beneath the 
hood at any convenient location near the 
front of the engine. On this air switch is a 
cupped air vane, the cupped side of which 
faces forward j ust behind the fan. As the 
speed of the car increases, the increased 
flow of air swings this cupped vane to cut·in 
automatically the Penetone so that its strong· 
er signal may be heard for long distances on 
the open highway. 

LOCOMOTIVES RUN 
BACKWARDS 

THE conventiona
.
l locomotive is likely to 

get stuck in snow under a snowshed and 
almost suffocate both the engineer and the 
fire. So, reports Power, Baldwin is building 
big Mallet·type locomotives to run back
wards. The cab is  where it ought to be, but 
the smoke box and the stack are connected 
to the tender. Control levers are put in a 
stand in front of the operator, and what 
should be the back of the cab is glassed 
shut. The bell comes down off the smoke· 
box and goes under the cab with the head· 
light. 

WOMEN DRIVERS 

S CIENCE has come to the defense of the 
woman driver. If she is not so efficient as 

are the men, it is  not because of her sex or 
innate abilities but merely because she 
lacks driving experience. 

This is shown by tests, reported by Sci
ence Service, of  more than 2000 persons on 
vision, reaction time, and other essential 
abilities for the automobile driver, made by 
Dr. A. R. Lauer, associate professor of psy· 
chology at Iowa State College. 
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Threaded or beve led pipe can also be used . 

Threadless pipe couplings, and, in drawing, how they are used 

Only in strength of grip was there any 
difference between the sexes. Among the 
younger persons tested, the men were some
what better than the women in j udging dis
tance. Women were somewhat inferior in 
tests of p erformance of skills resembling 
auto driving, due to the lack of experience 
of those tested. 

The best drivers are those 22 years old, 
Dr. Lauer reported to the American Associ
ation for the Advancement of Science. This 
is true of both men and women. In complex 
mechanical skills, boys and girls are about 
equal up to the age of 15. After that, the 
boys are superior, but this difference dis
appears again in later age. 

Keenness of  vision drops off rather sharply 
for both sexes after the age of 40 to 45, and 
after 55 the loss is  still greater_ Ability to 
stand glare begins to lessen at the age of 
20, and the drop is  much sharper after 40_ 

In making these tests, Dr. Lauer trans
ported his driving clinic about like a circus, 
making two-day stands in each town and in
viting the general public to come and be 
measured. 

"It was very strongly emphasized that the 
studies were experimental and that no de
finite statement could be made regarding a 
single driver-no more than a doctor could 
guarantee a certain life span by a physical 
examination," Dr. Lauer said. "One can tell 
that the individual has certain characteris
tics which need treatment, or which should 
pre-dispose the person to live to a ripe old 
age, but he cannot be assured that the per
son will live such length of time." 

(End of Transportation Section) 

LIGHT-WEIGHT CON
CRETE AGGREGATE 

OVER 30,000,000 pounds of dead-weight 
were saved in building the San Fran

cisco-Oakland Bay Bridge by the use of 
a new light-weight concrete. The lightness 
of this concrete was made possible by the 
use of a new aggregate called Gravelite. 

sion joints ) of  reinforced Gravelite con
crete six inches thick, 60 feet wide, and ex
tending the entire length of both the west
ern and eastern bay crossings of the bridge, 
a distance of 4% miles. This slab of light
weight concrete contains 28,000 cubic yards, 
and weighs 15,000 tons less than the same 
slab would weigh if made of ordinary con
crete. 

Gravelite weighs only half as much as 
the ordinary sand and gravel it replaces_ It 
is made by burning p articles of clay and 
shale in such a manner as to cause them to 
expand into a light material of unusual 
strength. 

In manufacturing Gravelite, the clay i s  
mined and ground, mixed with enough water 
to make it plastic, and then forced through 
hardened steel dies under high pressure, 
these dies having holes of sizes correspond
ing to the sizes desired in the finished aggre
gate. As the pencils of clay are forced 
through these holes, they are cut . off by 
rapidly rotating wires, producing small cy
linders of clay_ These cylinders are then in
troduced into a rotating kiln, where they 
are subjected to a high temperature, which 
causes them to expand to more than twice 
their original size_ This expansion of the 
particles of Gravelite imparts lightness to 
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the concrete, and heat-insulating properties 
that are said to be four times greater than 
for ordinary concrete; The high crack-resis
tance of the concrete results from the fact 
that the particles of Gravelite are more re
silient than sand or rock. 

After being burned, the Gravelite is stored 
in large piles, and, before being shipped, it 
is separated as to size, so that the user will 
receive accurately-sized particles in accor
dance with his requirements. 

PIPE THREADING 
ELIMIN ATED BY STANDARD 
FITTINGS 

"T IME OUT" for cutting pipe to exact 
lengths, threading, grooving, flaring, or 

screwing up joints in cramped quarters, is  
not necessary with the standard line of Dres
ser Style 65 Fittings j ust announced by the 
S. R. Dresser Manufacturing Company. 
Nothing but an ordinary wrench is  needed 
to complete a joint in a few moments. 

After inserting the plain-end pipe into the 
fitting, which comes completely assembled, 
it is only necessary to tighten two threaded 
octagonal follower nuts with a few quick 
turns of the wrench. As this is  done, resil
ient "armored" gaskets at each end of  the 
fitting are compressed tightly around the 
pipe, forming a positive seal. The resulting 
j oint is  claimed to be not only p ermanently 
tight but to absorb normal vibration, ex
pansion and contraction movement, and per
mit deflections of the pipe in the j oint_ If 
the pipe is  already threaded, it can also be  
j oined in the same way_ 

The complete line of fittings includes 
standard and extra-long couplings, ells ( both 
45 degrees and 90 degrees ) ,  and tees, all 
supplied in standard steel pipe sizes from %
inch to two-inch inside diametej:, inclusive, 
black or galvanized. 

These fittings are recommended by the 
manufacturer for j oint-making and repair 
work on both inside and outside piping, for 
oil, gas, water, air, or other industrial lines. 

TEAR GAS AS FUMIGANT 

CHLORPICRIN, an effective tear gas 
used in the World War, is finding in

creasing use as a disinfectant and fumigant. 
Methods of application have been devel
oped which make the residue of the ma
terial easily removable. Chlorpicrin has been 
found to kill the clothes louse and its eggs 
in a half hour when applied to clothing in 
a galvanized iron container which is slightly 

The upper deck of this bridge is a con
tinuous slab ( except for occasional expan- Light-weight concrete aggregate floats in water 
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The Editors Choose 
A Few Outstanding Books 
That are Informative 
and Stimulating 

1. NEW WAYS IN PHOTOGRAPHY-By Jacob Deschin. 
The whole range of amaleur photographs including such things as 
trick photography, photomurals, retouching, infra·red, and a number 
of other divisions that will not be found elsewhere discussed in as 
clear and concise a manner.-$2.90 postpaid. 

2.  SHIPS OF THE WORLD'S BATTLEFLEETS-Edited by Pay· 
L ieut. Comdr. E. C. Talbot.Booth, R.N.R. 

Essential fads regarding the principal ships in the navies of the im
vortant vowers, with details of construction, silhouette d rawings, and 
a large number of pholographs.-$ 1 . 65 postpaid. 

3. UNSOLVED PROBLEMS OF SCIENCE-By A. W. Haslett, 
Cambridge Univ., England. 

Covers tho:-.e unsolved problems of science which are fully as in
triguing as the things science has definitely settled-cosmology, geol· 
ogy, meteorology, anthropology, biology, physics, and mathematics.
$2. 1 5  postpaid. 

4. THE B ALANCED DIET-By Logan Clendening, M.D. 
The widely known author of many medical features and books gives 
us here an ideal, popular book on diet-ideal because it is not too 
technical and not too superficial. A gooe! book for most people.-$ 1 .65  
postpaid. 

5 .  FOOD, FITNESS AND FIGURE-By Jacob Buchstein, M.D. 
A popular treatise on foods, their content and effect in our diet, also 
on beverages, food fads, vegetarianism, fasting, and weight control . 
Detailed 14-day diets--$2. 1 5  postpaid. 

6.  WHY BE TIRED ?-By Daniel Josselyn. 
Short and to the point, this book should be  a tremendous help to all 
"office athletes"-those sedentary workers who work as strenuously 
as laborers but do not realize it except that they are usually "dog
tired. "-$ I .  1 0 postpaid. 

7. FOR STUTTERERS-By Smiley Blanton, M.D., and Margaret 
Gray Blanton. 

Said to be the first book to point a way to the recovery of normal 
speech through the application · of well-tried principles of medical 
psychology and psychoanalysis. What the Individual. the parents. and 
the teacher can do.-$2. 1 5  postpaid. 

8. 1500 NEEDED INVENTIONS-By Raymond Francis Yates. 
A revised edition of a book published three years ago. expanded to 
include many additional subjects. Crammed with short, pithy l>ara
graphs describing various desirable inventions in a number of dif
ferent fields.-$2.65 postpaid. 

9.  FUN WITH ELECTRICITY-By A .  Frederick Collins. 
E lectric phenomena ,vith directions to perform the experiments that 
exhibit them. Simply written, this book has proved a source of en
joyment and mental stimulation to mechanically inclined individuals.  
-$2. 1 5  postpaid. 

10. HOW TO MAKE A GHOST WALK-By Joseph Dunninger. 
How the so-called psychic mediums perform some of their stunts. 
Delightfully humorous. it lells how to develop "psychic forces", how 
to tip tables, produce "spirit" messages on slates, how to read sealed 
messages, etc.--$ 1 . 1 5  postpaid. 

n. ON YOUR GUARD ! -By Carl Warren, B .S., M.S.J. 
Neither hard-boiled nor cynical, this book on the sO(.'1al diseases is 
one that both you and your boy should read. It is a practical. definitive 
discussion of the diseases and how to guard against them.-$ 1 . 1 5  
postpaid. 

12. THE ART OF C ONVERSATION-By Milton Wright. 
Inarticulate people will be tremendously helped by the reading of this 
book by a man who is a brilliant conversationalist. It will help remove 
that inferiority complex.-$2.65 postpaid. 

13. THE NEW MAGICIAN'S MANUAL-By Walter B. Gibson. 
Contains over 100 complete and easily followed instructions for 
tricks of  parlor magic. A bound-in envelope contains all the aetual 
apparatus needed for these tricks .-$3 .25 postpaid. 

14. SECRET WRITING-By Henry Lysing. 
Cryptograms, codes, and other methods of concealing the actual 
meaning of written \yords. 118 pages of compact information .-$ 1 . 1 5  
postpaid. 

I M I- E R I A L  
E D I T I O N S 
Handsome cloth·bound volumes, 

beautifully printed 

GARDEN FLOWERS 
IN COLOR 

By G. A. STEVENS 

Formerly $3.  75 ii�nt
T��d 

4��fe���� 
NOW color plates make 

this book of the $2.20 pp greatest value. It is 
the only book of its 
kind dealing with 

cultivated flowers. With it almost every 
popular garden flower can be identifiect . 
It includes annuals, perennials, vines 
and Hlnubs. 

BIRD CRAFT 
By MABEL OSGOOD WRIGHT 

Formerly $2.50 
NOW 

$ 1 . 1 0  pp 

1 6. Eighty fulJ
page illustration� 
from p aintings by 
L o u i s  A g a s s i z  
Fuertes. the great
est of American 
bird painters, il

lustrate this renowned bird book. Com
plete information on the appearance, 
habits. season and range of 200 bird 
species is given. 

WILD FLOWERS 
By HOMER D. HOUSE 

Formerly $7.50 
NOW 

$4.45 pp 

1 7 . This superb 
book has 364 
e o l o r  p l a t e s  
and 340 pages 
of text. Hun
dreds of  wild 
flowers in all 

parts of the Lnited States can be 
identified through the pictures and 
the descriptions, which were written 
by the noted authority , Dr. House. 
State Botanist of New York. 

18 .  IF YOU ARE GOING TO DRIVE FAST-By Ray W. Sherman. 
Captain Edward V. Rickenbacker has written the introduction, in 
which he says "I  believe it is the obligation of every car driver ana 
owner to become acquainted with this book". It sets forth ways and 
means to inject a greater amount of  safety into the ever-faster driving 
of our time.-$ 1 . 1 5  postpaid. 

19. HANDBOOK FOR THE AMATEUR LAPIDARY-By J. 
Harry Howard. 

The latest book by the a uthor of "The 'Vodking of Semi-Precious 
, Stones".  This n(--'west book provides practical instructions in all kinds 

of gem cutting for the beginner and for the advaneed amateur. It is 
a real shop-book.-$2. 1 5  ]Jostpaid. 

20. GETTING ACQUAINTED WITH MINERALS-By George 
Letchworth English. 

Aimed svecifically at the amateur collector, this volume tells him 
how to go about collecting-what to do and what not to do. It in
cludes a general elementary treatise on crystallography and miner
alol'y.-$2. 6 5  postpaid. 

- _  . .  _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SCIENTIFIC AMERICAN 

24 West 40th Street 

New York City 

I enclose $ .  for which please forward a t  once books Nos. 

. . . . . . . . . . . . .  These are from your July advertisement. 

Name 

Address . .  
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Experimenters-Schools-Field Workers 
An Accurate Balance at a Price 
W i t h i n  t h e  R e a c h  o f  A l l  

Sensitive to 1/100 gram 

Weighs up to 100 grams 

Compact-No loose parts 

Modern, durable construction 

Small convenient size 

Handsome streamline design 

NOW PERMISSIBLE FOR AUXILIARY USE IN DRUG STORES 
(N. Y. C. Serial BI7.)  

N E V E R B E F O R E  A 
BALANCE WITH ALL 
THESE EXCEPTIONAL 
FEATURES !  

Finest Quality-Made o f  tested ma

terials. Its construction will appeal to 

laboratories desiring the best equip

ment. 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. 

Extreme Sensitivity-Weighs to one 

decimal point farther than the usual 

low-priced counter scales and serves 

nearly every laboratory purpose short 

of precise analysis .  The capacity of 

1 00 grams is ample for the delicate 

weighings made in the usual course of 

teaching, organic synthesis, experi

mental work, compounding, photo

graphic work, etc. 

Compact-Convenient-D o e s  n o t  

monopolize a laboratory table. Placed 

on the desk of the busy technical 

executive, it will soon become indis

pensable. 

Its small size makes it possible to 

carry it on inspection and testing 

trips at a distance from the labora

tory. It is small enough to  be carried 

under the arm or in an overcoat. 

I I  
Graduated in either the Metric System (grams) or 
the Apothecary's System ( grains, drams and ounces ) .  
� ordering, please indicate which o f  these � desire. I I  

BENNETT BALANCE 

$8.00 plus 40c postage 

Tech Editorial Service 
26 West 40th Street, New York, N. Y. 

L uftfahrtforschung 
publishes the works of the most important German In

stitutes of research in the field of flying technics. 

Trial number and prospectus free of charge. 

12 numbers are published yearly. 

Price per year : Germany : RM. 24.-Other countries : RM. 18.-

Publisher: R. Oldenbourg/Miinchen 1 (SchlieJHach 31) 
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warmed, using 4 cc. per cubic foot at 80 
degrees, Fahrenheit, or higher. A subse
quent five minute airing period allows the 
clothing to be worn at once. 

Other uses for chlorpicrin are based on its 
high toxicity, remarkable penetration, and 
definite germicidal and fungicidal proper
ties. Its tear-producing qualities are valu
able to prevent poisoning of workmen, since 
even in non-dangerous concentrations it 
produces floods of  tears. It does not affect 
textiles, furs or colors, and it has no ex
plosion hazards.-D. H. K. 

BOOTS 

BECAUSE boots are being made 
by a rubber factory in Liverpool, 

England, for sheep does not mean 
that the sheep are sissies. According 
to Business Week, they are supposed 
to protect the animals against "foot 
rot." 

ATHLETES No MORE 
"RED-B LOODED" THAN 
AVERAGE MEN 

TH E  idea that strong men and athletes 
are more "red-blooded" than the average 

man may provide good reading in a dime 
novel but as far as scientific confirmation 
goes-well, there j ust isn't any. Nor is there 
any evidence to support the popular con
ception that a champion athlete has bigger 
lungs than the average man. With ordinary
sized lungs, however, he can handle half 
again as much oxygen as the average man. 

Research by Dr. David B _  Dill of  Har
vard's Fatigue Laboratory, reported to the 
American Association of  Physical Anthro
pologists, shows that hemoglobin, the red 
coloring matter of blood used for trans
porting oxygen, is j ust as concentrated in 
the arteries of the average man as it is  in 
those of the superman. 

Dr. Dill also exploded the myth that man 
must "alkalize" or stay on the alkaline side_ 
"If we are to believe current advertising 
slogans," he said, "a considerable fraction 
of our population is in need of  additional 
alkali . Sodium bicarbonate or more expen
sive substitutes will open the door to strength 
and health, we are told. So far as our ob
servations go, well-nourished boys and men 
seldom need more acid or alkali than is 
found in their foods. The regulatory func
tion of the lungs and of the kidneys main
tains an extraordinary nicety of balance. 
The capacity appears to be fully developed 
in the adolescent."-Science Service. 

RESEARCH ON MARBLE 

DESPITE the commonly asserted back
wardness of the building industry to

ward research and development, the indus
try does move forward. Less spectacularly 
perhaps than others, material manufactur
ers' researches occur in unsuspected places. 
The makers of synthetic products would 
seem to enjoy special advantages here since 
their product or method of  manufacture may 
be improved in endless ways. But some of 
man's oldest construction materials, such 
as lumber and stone, are not made. As 
handicapped members of  an assertedly back
ward group, producers of such materials 
should be in an especially difficult research 
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position. It is therefore refreshing to take 
note of research concerning one of man's 
oldest building materials-stone. 

The Vermont Marble Company, long 
skilled in the art of extracting, cutting, and 
polishing one of nature's more beautiful 
stones, has accepted the challenge to reo 
search concerning the product itself. 

Noteworthy is the amount of fundamental 
research carried on by the company in pe· 
trology and the micro· structure of stone. It , 
has been learned that interlocking crystals 
favor durability, that the size and orienta· 
tion of the crystals also play a significant 
rule. Weathering characteristics are im· 
proved when stone cutting is guided by the 
knowledge of such details. The effect of 
different fabrication processes is being 
studied. When and how surface flow occurs 
in polishing, and the width and distribution 
of the extremely narrow spaces between the 
crystals are topics of  investigation. 

Such research has led to three relatively 
new products. Newest of these is "Markwa" 
-marble in tile sizes and form. This de· 
velopment is made possible by the use of 
new equipment to reduce the cost of thin 
cutting. The beauty and natural delicacy 
of these tile seem to promise stern compe· 
tition to the present tile field. 

More intimately concerned with funda· 
mental research is "Lumar," the new trans· 
lucent marble. This product is an attempt 
to provide not only a translucent marble but 
one with high diffusion while still retain
ing the life and sparkle associated with 
marble. Here the crystal orientation, com
position, size, and spacing are of first im
portance. The fact that each minute calcite 
grain has optical properties dependent on 
direction enormously complicates the prob· 
lem. As would be expected, most marbles 
do not conform to the rigid requirements 
and severe stock selection before cutting is 
necessary. 

Black marbles have not been common in 
this country and the demand has been met 
by importation. Through an undisclosed 
process of interfusion, the Vermont tech
nologists have developed a j et black marble, 
known commercially as "Jetmar." 

These are examples of the way many 
building material manufacturers are quietly 
pushing their research. Unfortunately there 
is still little evidence that those who as
semble these materials into buildings have 
any similar interest in fundamentals. Thus 
we must still cope with leaky flashings of 
high-grade metal and poor masonry walls of 
apparently good mortar and stone. It is the 
duty of the maker of the stone and mortar 
to produce a good wall but only other types 
of wall will force him to do so. 

More information may be secured from 
Mellon Institute, Pittsburgh, Pennsylvania, 
where the Vermont Marble Company is sus
taining broad basic research, resulting so 
far in the new products described above. 

LIGHTNING HAZARDS 
IN GOLF 

THE golfer caught in a thunderstorm 
with its accompanying lightning is no 

more in danger than are farmers and other 
persons who make their living in rural 
communities. Although death by lightning 
is one of the rarer forms of accident death, 
the city dwellers of the nation are, as a 
rule, safer than their agricultural brethren 
in this respect. For the nation as a whole, 

THERE IS ONLY ONE " WALDORF" 

Its towers, sharply etched against the sky, are modern 

as tomorrow . . .  yet its tradition of hospitality goes back to a 

grand and spacious age. 

Its glamorous restaurants, favorite gathering-places of 

metropolitan society, are vibrant with music and gaiety . . . 

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

the hills of home. 

Its guests include the great ones of a busy world . . .  

and the quiet, unassuming people who make that world go 

'round. 

THE WALDORF-ASTORIA 
P A R K  A V E N U E . 4< 9 T H  T O  5 0 T H  S T R E E T S . N E W  Y O R K  

.39 
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Directory of 

Technical Services 

M A N U S C R I P T S  
W A N T E D  

for book publication. Send return postage . 

Dept. 5 7-HOUSE OF FIELD 

521 Fifth Avenue New York City 

P E R F O R M A N C E  F A C T S  
-the basis for good pur�hasing and selling 

80th ST. and EAST E N D  AVE., N EW YOR K 

When yon write to 
advertisers 

• The Editor will appreciate 

i t  if you will meution that 
you S C I E N T I F I C  saw 
it in A �I E R I C A N  

BOOK MANUSCRIPTS WANTED 
on all subj ects. Write for free booklet. 

M E A D O R  P U B L I S H I N G  C O M PA N Y  
324 N ewbury St. D e pt. S Boston ,  M assachusetts 

Know a second language for better business or social posi
tion, read foreign books; really enjoy travel. Speak like a 
native. Now FUN to learn Quickly, easily at home this learn
by-li3teniny wav. Write today for our amazing free book, 
" The Cortinaphone Short Cut." State language interested in. 

�8�tiW. :&�ge�ree�.e��. y�� FREE BOOK 

-Wanted :  M A N U S C R I PTS 
New York book publisher respectful ly 
sol icits worth whi le man uscripts. 

FORTU NY'S ,45West45th St., N ew York, N .  y, 

\Vhy not start a 
BETTER BOOKS 

Home Library? 
Only books of a thoroughly constructive 
character are published with the ' D ouble A' 
imprint of Associated Authors Better Books 
Guild. Start now with one or two ' Double 
A' books and add new volumes as you wish.  

THE NEW SALESMANSHIP ( 1 93 6  Edition) 
by George H .  Read. $ 1 .  ( 4c-6e"')  

PARLIAMENTARY RULES SIMPLIFIED by 
Arthur T. Lewis. $1 .  ( l Oc · 1 5 e * )  

THE BIBLE HANDBOOK by Thomas L. 
Leishman and Arthur T. Lewis. $ 2 . 7 5 .  ( l 5e-
20c*) 

THE GLORIOUS ART OF HOME COOKING 
by Hannah Dutaud. $ 2 . 7 5 .  ( 1 5e-20e*)  

ETIQUETTE IN DAILY LIVING by Carilyn 
Stevens. $ 1 . 2 5 .  ( 1 0e · 1 5 e * )  

* Indicate,g postage. Where two amounts are 
{J irt'n. add lamer figure west of Rocky Moun
tains Qnd outside U. S.  A_. 

Order from local 'Double A '  Agent or direct 

SEND FOR COMPLE TE BOOKLIS T 

ASSOCIATED AUTHORS 
BETTER BOOKS GUILD 

2 2 2  'V. Adams S t  . .  Dept. 8A-7.  Chicago, Ill. 
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lightning kills less than 400 people a year, 
based on figures for a 10·year average. The 
chances of being killed by lightning are 
only a few parts in a million at the worst. 
On the Pacific coast they are as low as two 
in ten million. 

Habits in part acconnt for a slightly in· 
creased hazard from lightning in the open 
and the golfer snffers from the common 
teudency to get out of the rain when a 
thunderstorm comes. His first impulse i s  
Lo seek protection from t h e  rain under the 
nearest large tree. And if  the tree is isolated, 
as it may very well be on a golf course, he 
is standing under a favored spot for a 
lightning stroke. If the tree is in a fairly 
dense woods the chances of it being hit are 
much less. 

If  the golf course is fairly level and the 
golfer is  caught in the open without pro· 
tection he himself forms an isolated target 
for a possible lightning stroke. If he con· 
tinues to play in the rain and persists in 
swinging his steel·shafted golf clubs over his 
head, he is adding still another small factor 
to his chances of being struck. 

Without protection from a nearby wood 
or club-house, the golfer in the" open would 
do well to stay in the small depressions on 
the course and off the higher knolls. 

GERMICIDES FROM 
PETROLEUM 

-Science Service 

I
N refining petroleum to make transformer 
oil, certain complex nitrogen compounds 

have been recovered. Ordinarily these are 
left in the tarry oil which is discarded. 
Recent investigations at the University of 
Texas show that some of these compounds 
are efficient germicides. It is possible that 
within the near future this large waste of 
petroleum refiniug may become valuable as 
a source of pharmaceutically useful mater· 
ials.-D. H. K. 

CENTURIES OF INTER· 
MARRIAGE 

I
NTERMARRIAGE for several genera· 
tions is  popularly supposed to weaken the 

stock and produce a race of people physical· 
ly and mentally degenerate. Evidence to the 
contrary appears in a report to the American 
Medical Association of a study of condi· 
tions in the small fishing village of Usuki on 
the coast of western J apan. The inhabitants 
of this village have strictly kept the custom 
of intermarriage for hundreds o f  years. 

According to tradition, the village was 
settled in 1605 by the descendants of a noble 
family forced to flee in a civil war. The bio· 
logic effect of intermarriage has been studied 
in the village since 1933 by Dr. Takeshi 
Ikemi. His findings are summarized in the 
following report : 

"There are 135 families having 1786 memo 
bers in all ( 904 males and 882 females ) .  
They have never mingled with other villag· 
ers or townsmen except in business transac
tions ; consequently their habits and customs 
are quite different from other Japanese. 

"Although the children are not regular 
attendants at school, an investigation of the 
school records shows that they generally do 
well at school. Thus intermarriage never af
fected their intellectual faculties. 

"Crime is  rare. The sanitary knowledge of 
the people is meager ; they have epidemic 
diseases, such as dysentery and cholera, but 
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there is never any serious hereditary dis· 
ease. Leprosy, syphilis, and elephantiasis at 
present are not seen among them. Neither 
color blindness nor insanity occurs. The 
constitution of the people is strong and they 
are good wrestlers in spite of their taking 
very simple food. In the physical examina· 
tion for conscription, these villagers have 
always ranked first, in that prefecture, with 
respect to health and con stitution. 

"Divorce is rare. The birth rate, in com· 
parison with that of the two neighboring 
villages, shows that intermarriage does not 
affect the birth rate. Still births are uncom· 
mono 

"There are now 27 couples who married 
cousins." 

Information about the offsprings of these 
couples shows that "when the excellent are 
married, no bad results are to be found." 

-Science Service 

SKINS 
ONCE 25 cents would purchase a 

muskrat skin in prime condition, 
but now they bring two dollars each. 
Muskrats support a business of 
2,000,000 dollars a year in the 
state of Maryland alone. 

L UMINOUS PAINT 

A NEW luminous paint of Swedish in· 
veution, claimed to have a brightness 

similar to a ueon light, will soon be put on 
the market here. Considerably cheaper to 
manufacture, the "Swedish Radium Light," 
as it will be known, is a luminous radio· 
active paint, which will find wide use for 
instrument boards, signs, life·saving cab· 
inets, as well as for marking emergency 
exits. The Swedish Admiralty and the 
Swedish State Railways are seriously con· 
sidering its adoption.-H alger Lundbergh. 

ARCHEOLOGISTS AND POT
COLLECTORS, AMATEUR AND 
PROFESSIONAL 

O
N previous occasions, this magazine has 

taken a stand against circumstances 
which at present permit anyone to excavate 
for archeological finds and keep the finds. 
In France and elsewhere in Europe, such 
finds are rigbtly regarded as the property of 
the state-which in this instance means the 
property of science since the state there acts 
on behalf of  science. We reprint a letter 
written by Ernst Harms and published in 
The New Yark Times bearing on this sub· 
j ect, but in doing so  we point out that it is 
uot amateur archeologists, as such, which we 
regard as "out of order," since trained ama· 
teurs can do and have done good work in 
archeology, but amateur and particularly 
professional "collectors" of irreplaceable 
archeological artifacts which are detached 
from their surroundings, sold as mere curio 
os, and thus are lost to science. Mr. Harms' 
letter : 

"I read in The Times report of the archeo· 
logical meeting in Washington that 'Her· 
bert F. Spinden called the mound·building 
area of the Mississippi Valley the "oldest 
and richest archeological area in the United 
States." However, its archeological value,' 
he noted, 'was being reduced by amateur 
"pot·hunters," who destroyed valuable cuI· 
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tural deposits in the pursuit of specimens 
for private collections.' 

"The federal government and the individ· 
ual states have in exemplary fashion taken 
care of  valuable locations through founding 
parks and special territories. Meanwhile, 
archeological sites of equal value and far 
greater irreplaceability are left to the evils 
of arbitrariness and destruction. Some time 
ago, for instance, I learned how much dam· 
age was being done to the remains in Mim· 
bres Valley, New Mexico. This spot is still 
of greater archeological value than the 
mound·buildings, because it is the birth· 
place of a unique prehistoric group of in· 
ternational importance. 

"Laws have been passed in almost all 
European countries prohibiting amateur or 
commercial excavation and even providing 
for the disposition of finds and sites inde· 
pendent of  the land owners involved. In sev· 
eral countries the laws go so far as to ap
propriate all archeological discoveries as 
state property. Buying and selling are for
bidden unless the cultural departments give 
special permission. 

"It is an urgent public need that the 
United States pass federal and state regu
lations to protect the archeological docu
ments of America's past." 

RAI SINS 

p URCHASING power of the 
masses in China is so low that 

one American company found that 
it would have to package as few as 
five raisins in an envelope to cap
ture the lowest unit of Chinese cop
per currency. 

NEW CELLULOSE PLASTICS 

A NEW cellulose acetate, triacetyl cellu
lose, has been shown to have extra

ordinarily valuable properties as a plastic. 
Most important qf these is the imperme
ability of a thin film of this material to 
water. The compound is prepared by the ac
tion of acetic anhydride on cellulose and 
when finished is stabilized by including 
about 0.02 percent of combined sulfuric acid. 
Films, foils, and rayon can be prepared 
without the addition of softening agents and 
have excellent properties for use in the 
electrical industries.-D. H. K. 

CLEANING SPRAYED 
C HERRIES 

AL T H O U G H  cherries ordinarily hold 
..tl. less spray residue than other fruits, it 
is sometimes necessary to clean them before 
marketing in order to meet the stringent re
quirements of the law regarding arsenic and 
lead. The delicacy of cherries requires that 
the washing process be very carefully con
ducted to prevent damage in the form of 
split skins if the fruit is handled wet. 

A procedure recommended by the New 
Jersey Agricultural Experiment Station 
consists in dipping the cherries already 
crated in baskets into a solution of 1 per
cent hydrochloric acid for 30 to 60 seconds 
and following this acid wash by two rinses 
in water. The hydrochloric acid solution is 
prepared by adding three gallons of 20° 
Beaume acid to 97 gallons of  water. This 

(Please turn to page 52 ) 
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To all who wish to make the most of summer leisure hours, The Christian Science 
Monitor offers a wealth of good things in its Summer Reading Program . . .  a 
variety to suit every taste. Business men, parents, young folks, students of politics, 
economics, sociology . . .  everyone will find something of interest i n  the follow
ing special series : 

A Program of Summer Reading 
The Constitution. A s e f l e s  of 1 0 0 
articles from May 20 to September 1 8  re
p o r t i n g  t h e  C o n s t i t u t i o na l  C o n v e n t i o n  
1 50 years ago as if it were held now. 

Russia. A series of close-ups of current 
developments in Russia by the Monitor' s 
own correspondent. 6 articles, June 7- 1 2 .  
Labor-America's New Problem. 
Four articles discussing social phases of 
this important subj ect . Aug. 3, 5, 10 ,  1 2 .  
The Far East. Three articles b y  W ,  H .  
Chamberlin, the Monitor's correspondent 
in the Orient. July 1 2 ,  1 4, 1 6 .  
The Movies. Twelve illuminating ar
ticles discussing the change in public taste 
in movie heroes, heroines, villains and 
types of plays, July 19-3 1 .  

Mexico. An mtlmate travel diary of 
an observing j ournalist traveling through 
Mexico. Now appearing. Fifty articles . 

Francq-German Relations. Six ar
ticles on "As we look to each other," 
written by the Monitor's Paris corre
spondent writing from Berlin and the 
Berlin correspondent writing from Paris .  
Aug. 9, 1 1 ,  1 3 ,  1 6, 1 8, 20 .  

Exploring America with Young 
Americans. Adventures of two chil
dren in America for a year of travel and 
exploration, after three years in China. 9 ar
ti cles, Saturdays during July and August. 

Camping. A series of four articles on 
"We go camping" on the Young Folks' 
Page. July 8, 1 5 , Aug. 1 2 ,  1 9. 

Subscribe for the entire summer . . .  or for a month at a time. Rates 
in  coupon below. Special trial subscription, six weeks for one dollar .  

THE 
CHRISTIAN SCIENCE MONITOR 

AN INTERNATI ONAL DAILY NEWSPAPER 

Published by The Christian Science Publishing Society 

BOSTON, MASSACHUSETTS 

THE CHRISTIAN SCIENCE MONITOR 
Dept. SA.7, One, Norway Street, Boston, Massachusetts 

o Please send The Christian Science Monitor to the address below for the period indicated and for which remittance 
is  enclosed.  

Kame . .  

Address . . .  

o Special trial period-six weeks-$ I .OO 

Price of regular Monitor subscriptions : 

0 1  month . . . . .  $0.75 
o 3 months . . . . . . . . . . 2.25 
o 6 months 4.50 
o I year . . . . . • . . . . . . • . . . . . . . .  9.00 

The Wednesday issue only, including the 
Magazine Section : 

0 1  year . .  $2.60 
Special Offer : 

0 6  issues . ·25 
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THE AMATEUR TELESCOPE MAKER 
Conducted by A L B  E R T G. I N  G A L  L S 

HERE is interesting news. Aluminizing 
brought one step nearer reach of the 

average amateur and at least within prac
tical reach of groups. The compact data 
presented below were prepared by Prof. 
Henry 1. Yeagley of the Department of 
Physics at the Pennsylvania State College, 
State College, Pa. For two years he has 
been teaching mirror making as a part of 
a college course in descriptive astronomy, 
is also an amateur telescope maker in 
his own right, and therefore rightfully be· 
longs to our gang. Figure 1 shows the equip
ment he has developed, after two years of 
experimenting with the aim of cheapening 
the process for the amateur. A small sample 
mirror he sends us looks fine, yet he says 
he aluminized it from some pieces from a 
ten·cent aluminum pan, after merely wash
ing it in Ivory soap and rinsing in distilled 
water. His description follows : 

Figure 2 is a combination photograph 
drawing of the parts and assembly of an 
ideal evaporation chamber. The top and 
bottom consist of I" glass plates J, strong 
enough for vacuum chambers up to 14" 
in diameter. The 14" cylindrical wall K 

Figure 1 :  The complete set-up 

may be of ordinary glass, Pyrex, or metal, 
such as brass or aluminum. In case metal 
is used, a concentric cylinder J is desirable, 
to receive the stray aluminum ( easily re
moved with a copper sulfate hydrochloric 
acid solution) .  A large bottle with bottom 
removed, as suggested by John Strong in 
ATMA, serves adequately for either an inner 
or outer cylinder. If the outer cylinder is 
of this type it should be completely cov
ered with a wire screen to prevent inj ury 
in case of an implosion. 

Holes in the glass base are cut with 
Carbo and a rotating pipe. The use of these 
holes for sealing in the electrodes and ex
haust port obviates the need for tricky 
glass-blown seals. 

The operations entering into the making 
of the electrode parts A, B, C, and D, are 
ordinary metal turning, drilling and thread
ing. The lead-in and low voltage cOlNlection 
A is turned and threaded to fit into the 
lower drilled and tapped portion B. The 
L-shaped members C, C, are bent from 1,4" 
brass rods and  held in  place in the drilled 
holes in the upper part of B by set screws. 
The horizontsl portions have lAG" holes 
and are slit lengthwise by a hacksaw. Rings 
D, D, with set screws, serve to clamp the 
filament wires in these jaws. 

The exhaust port F, preferably of brass, 
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is also made on a lathe. The opening should 
be at least as large as that entering the 
Hyvac rotary pump, and the sides of the 
hole as smooth as possible, to facilitate the 
passage of air molecules. The metal walls 
should be at least lAG" thick at every point 
and it is a good idea to cover the outside 
parts entirely with vacuum wax. 

All j oints, including metal-to·glass, met
al-to·rubber, and glass-to-glass, are joined 
with vacuum wax, as  indicated by cross
section at L. The method of applying the 
wax is shown in Figure 3 :  an electric 
soldering iron is held so that the vacuum 
wax may be melted and guided into place 
by it. Care should be taken not to flow the 
wax between surfaces, as in metallic solder
ing, since this prevents easy separation of 
the parts later. It is desirable to build up 
a good backing of wax around the elec
trodes and exhaust port j oints, since they 
become slightly warm during the high vol
tage cleanup. This prevents an undesirable 
flow of the wax into the j oint. If  leaks are 
present after evacuation is started, the 
remedy is always the same ; i. e., simply 
warm the wax j oints with the soldering 

!CD 

iron until the leak ceases to ex
ist. The writer has always suc
ceeded in quickly healing leaks 
(which seldom occur ) in mak
ing some 200 evaporations with 
this technic. 

To open any of the seals the 
wax is easily scraped away with 
a wood chisel and penknife. To 
free the main cylinder entirely, 
after atmospheric pressure has 
been restored inside, force more 
air in through the release valve 
opening, either with the lungs 
or a small air pump, and then 

1 1 

.. 

1. 

force a sharp wooden wedge under the 
cylinder-base plate joint. A slow, steady 
push is  more desirable than strong-arm 
methods, for obvious reasons. The removed 
wax may be used over and over again. 

The filament is of new, overlapping, ad
justable type. The older type helical and 
sine wave filaments are costly and require 
hot winding and bending of the tungsten 
wire . The single V type will largely elimi
nate these features but often permits the 
molten aluminum bead to travel up one 
side and freeze. This effect is due to occa
sional greater heating on one side of the 
molten ball, which causes a relatively lower 
surface tension on that side, permitting it 
to be pulled up the opposite side in spite 
of weight. 

The filament shown at E is  somewhat 
similar to the electrode arrangement in a 
carbon arc light. Two straight pieces of 
tungsten wire are clamped in the holders 
C, D, so that they overlap 116" at the mid 
point between the electrodes. Three inches of 
.04" aluminum wire are carefully wound 
on this overlapping portion. When the cur
rent is established in the filament, the 
overlapping portion becomes welded imme
diately. Because of the greater cross-sec
tional area, less heat is formed here, result
ing in a "cold spot" which causes the molten 
aluminum to hug this position tenaciously. 
If the aluminum is all boiled off of the fila
ment after a run, the overlapping tips of 
tungsten should be sanded on the contact
ing sides and again sprung together. This 
is to insure low resistance and keep the 
local temperature low enough to maintain 
the aluminum ball in position. 

Successive evaporations gradually amal
gamate and weaken the tungsten wherever 
the molten aluminum is ' in direct contact 

Iv 7 ; 7/7Z; 7 7ZZ?3 -

Figure 2: Cross-section of the evaporation chamber, with parts 
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with it. After about 15 runs the filament 
will break during one of the cooling periods. 
The break always occurs on one side of 
the doubled portion, which is removed by 
breaking off the opposite side with tweezers. 
The remaining portions of wire are then 
released and moved toward the middle, to 
form a new filament. By this means a 
hundred or more runs may be made with 
two 3" pieces of tungsten. With the older 
types of filament a considerably greater 
portion of wire must be discarded when they 
become weakened by amalgamation. (0 and 
P, Figure 2, may be ignored, being another 
\ ype once used. ) 

The release valve H began life in the 
form of a hypodermic needle which was 
inserted through the rubber connecting tube 
G after each run. The same hole could be 
used and resealed with wax an indefinite 
number of times. Although this was an 
entirely satisfactory method, the valve H 
was evolved to take its place. The small 
plug, indicated in the illustration, is easily 
removed, reinserted and sealed as often as 
necessary. Either the hypodermic needle or 
brass valve will eliminate the need for cost· 
ly and troublesome glass stopcocks. 

The inverted position is best for alumi· 
num coating small mirrors. 

When mounted in the inverted position 
the mirror may be freed from lint and dust 
particles with very little danger of further 
contamination of this type. This insures 
freedom from "pin holes," provided also 
that the pre·cleaning by washing has been 
thorough. This position also eliminates the 
chance of molten aluminum falling on the 
mirror and melting a hole in its surface
an extremely remote but possible occur· 
renee. The depth of coat is easily and 
accurately controlled by observing through 
the top edge of the disk, when the film be· 
comes opaque. 

The surfaces to be coated may be cleaned 
satisfactorily by scrubbing with Ivory soap 
and hot water for ten minutes. A soft cot· 
ton cloth makes a good wad for this pur· 
pose. Subsequent rinsing with distilled 
water, and firm rubbing with cotton or 
cotton cloth, assure · a surface conditioned 
to take an extremely adherent coat of 
aluminum. 

A Cenco Hyvac rotary oil pump, con· 
nected to the vacuum chamber by a short 
piece of large diameter rubber pressure 
tubing, will produce the required low pres· 
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T I N S L E Y  
FOUR-INCH NEWTONIAN REFLECTOR, a fine little instrument 
for the amateur astronomer, all p arts of aluminum and hrass ; 
Tripod of aluminum and adjustable in height ; parabolic mirror of 
Pyrex coated with aluminum ; complete with three eyepieces . . . 

$134.00 . . . with case . . .  $165.00. 

Send six cents for illustrated catalo gue giving full details of the above instru· 
ment and many others ; also a complete line of supplies for the Amateur Tel· 
escope Maker, the best in qnality at most reasonable prices. 

"We carry everything but the Stars." 

T I N S L E Y  
301 7  Wheeler Street 

L A B O R A T O R I E S  
Berkeley, California 

Amateur Telescope Makers 
To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offcr supplies selected after long experience, at 
prices extremely low considering their high quality. 

A six·inch telescope MIRROR OUTFIT :-glass, abrasives, pitch 
and rouge ;-All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS . . . . . . . . . . . . . . . . . . $5.00 

A suitable EYEPIECE : -positive, achromatic . . . . . . . . . . . . . . . . . . .  $4.00 

A really accurate one-inch PRISM ( inferior prisms introduce 
distortions which ruin the definition of even the best mir-
ror ) . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $6.00 

With these, and patieoce and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 

We will also answer your questions and test your mirror. 
7'hese services are free. Write for our price list of supplies. 

JOHN M. PIERCE n Harvard St., Springfield, Vermont 

TELESCOPE MAKERS 
MIRROR OUTFITS 

Complete with 2 g lass d iscs. correct thi ckness. abra 
s ives. tem pered pitch, rouge template, i nstructions, etc. 
F i nest Qua l i ty g uaranteed. 6" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4.00 
P Y R E X  K I TS as above, 6"-$6.00 ; 8"-$8.00 

PYREX MIRRORS 
�Iade to order, correctly figured, pol
Ished, parabollzed and aluminized. Writ
ten guarantee.  Prices upon request. 

We do pol i s h i n g .  parabol i z i n g and a l u m i n i z i n g .  
M I R R O RS T E ST E D  F R E E  

PRISMS GUARANTEED SATISFACTORY 
1 "-$2.75 ; 1 \14 "-$3.75 ; 1 ';'''-$4.50 ; 1 %"-$6. 
Prisms, experi m ental. 1 "-$ 1 .75 ; I Y4 "-$2 ; 1 '12 "-$2.25 

RAMSDEN EYEPIECES-finest qua l i ty l enses 
in brass mountings,  standard 1 '14" d i a m .  !I,' or !I,' F . L  . . . . . . . . . . . . . . . . .  $4.00 ; I "  F . L  . . . . .. . . . . . . . . . . . . $2.50 
3/4" F .L. 3 lens eyepiece stand.  P /4" dia . . . . . . . . . . . . . .  $3.00 

PERISCO PES !;��ng�ti�:l
d:Qu���e��n

:
g i 'I�;; 

pri sm.  I "  pent. prism. 42 m m .  achr. lens  ���" 1�;
a.

F . L. Ramsden eye pi��
E
�f�t $10_00 

FREE catalog Telescopes, Microscopes, Binoculars, 
etc, Instructions lor Telescope Makitlg, l Oe. 

PRECISION OPTICAL SUPPLY CO. 
1 0 0 1  E. 1 63 rd Street New York City 

Alnico 
LITTLE G IANT MAGN ETS 

N ewest and  Most Powerful Magneti c A l l oy 
Our 4 oz. "Alnico" magnet will pick up abolJt 50 times its own weight 
of 90ft iron. Many startling as well as interesting !lnd useful experi
ments can be performed with it. We suggest you !!eeure two magncts 
with which aU the well-known physical properties of permanent mag
nets may be performed. Attraction and repulsion properties in these 
magnets Ilrc ltreatiy magnified. Exaggerated and startling results 
can be had. Gravity may even be defied. 
Price $ 1 .00 each l10stpaid N o  C . O . D .  

Catalogue 5c 

HARRY ROSS 
S cientific and Laboratory Apparatus 

84 West Broadway N ew York City 

ALUMINIZING 
N EW S U R F A C E - H A R D E N E D  A L U M I N U M  

COA T I N G S 

with greater resistance to mechanical abra
sion and uniformly superior in reflectivity 
at the same reasonable prices maintained 
in the past. 

Coating Prices : 4"-$ 1 .75,  5 "-$2 .00, 6" 
-$2 .50,  7"-$3 .00, 8"-$3.50,  9"
$4.2 5 ,  1 0 "-$5.00, 1 1 "-$6.50, 1 2 "
$ 7.50,  and 1 2 % "-$8.00. Larger sizes up 
to 36 inches in diameter on request. 

Diagonal Coatings for diagonals of the fol
lowing widths : 

l 'i4 "-50c, 1 Vz "-60c, 1 314 "-75c, 2 "  
-$ l .00, 2 W'-$ 1 .25 and 3 "-$ l .5 0  

LEROY M. E. CLAUSING 
5 5 0 7·5509 Yz Lincoln Ave. Chicago, Ill. 

PARABOLIZED 

TELESCOPE MIRRORS 

PYREX-4" to 12" D ia . 

GROUND and FIGURED 
on PRECISION MACHINE 

Write for Price List 

:MIRRORS CORRECTED 
J.  A. MEYER 

1 0 1 - 1 7  92nd Street Ozone Park, L. I. ,  N. Y. 

FREE 
Interesting Literature, Price Lists and other Data 

for Amateur Telescope Makers 
S T A M P  A P P R E C I A T E D  

A M A T E UR T E L E S C O P E  M A K E R S  S U P P LY C O .  
B O X  2 1 3  F L U S H I N G ,  N .  Y .  
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--AlDatenr 
"'reles�ope 

Making 
-Advan�ed!'!' 

NoT a new edition of "Amateur 
Telescope Making," but a 

brand new and entirely separate, 
companion volume, though print
ed and bound uniformly with it. 

This new book has 57 chapters, 650 
pages, 359 illustrations and over 
300,000 words_ It is not recom
mended to beginners, as it follows 
logically after the first book, 
"Amateur Telescope Making." The 
following is an informal, running 
description of "Amateur Telescope 
Making-Advanced ( 'A.T.M.A.' ) ."  

The book is in two parts. Part I ,  
with 45 chapters, is on practical 
construction. Part II, with 1 2  chap
ters, is em some of the more practi
cal aspects of  observing. 

PART I 
Everest's advanced mirror tech
nic ; Selby's flat technic ; eyepiece 
making ;  objective lenses and re" 
fractor mountings in greater detail 
than in "A.T.M." ; drives ; Schmidt 
camera ; aluminizing ; the new 
Zernike test ; setting circles ; indoor 
telescope ;  sidereal clocks ; obser
vatories ; detecting astigmatism ; 
making micrometers, chronographs ;  
metal mirrors. Many other items. 

PART II 
Systematized observations ; meteor, 
stellar and eclipse photography ; 
the eye and the atmosphere in 
observation ; reflectors versus re
fractors ; "richest-field" telescopes, 
and a wealth of other material. 

"AMATEUR 
TELESCOPE MAKING 

-ADVANCED" 

Edited by Albert G. Ingalls 

Postpaid $3 .00, domestic ; $3.35, foreign. 

SCIENTIFIC AMERICAN 
24 West 40th Street New York, N. Y. 
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sure if leaks are absent. About 3" of J,4" 
walled, %" inside diameter pressure tub
ing is desirable. The oil in . the pump 
should be renewed after about 15 runs_ 
No. 30 Quaker State Oil is excellent for 
this work. 

The necessary low pressure is indicated 
when 5000 volts across the exhaust port 
filament space ceases to produce a visible 
discharge when viewed in the dark. This 
latter is true when the distance involved 
is about 2" to 5" or more. The necessary 
voltage for the above purpose is obtainable 
with a neon sign transformer. 

The heating current for the filament is 
best obtained by means of a 1 l0-1O-volt 
heavy current transformer. Both of the 
transformers mentioned require the use 
of suitable rheostats in the primary sides 
to vary the impressed voltages. 

Sources and costs of materials ( costs 
when purchased, but subject to inflation) : 

Hyvac Pump. Central Scientific Co., Chi
cago ( price includes motor and base. Pump 
alone is $50.00 and requires 16 H.P. mo
tor ) ,  $90.00. 

1 l0-5000 volt transformer, No. 721,161-2, 
Jefferson Electric Co., Chicago (a neon 
sign transformer is suitable ) ,  $6.50. 

1 l0-1O volt transformer with secondary 
current rating of 40 amperes ( though lower 
ratings could be used, since it is all over in 
so short a time ) , $6.50. 

Rheostat for primary of high volt. trans., 
Chicago Apparatus Co., 1735 N. Ashland 
Ave., Chicago ( No. 67680-2, 0-1570 ohms, 
.3 amps. ) , $6.00. 

Carbon rheostat for primary of  lO-v. 
transformer, Chicago Apparatus Co. ( No.  
67700 carbon compression rheo. ) ,  $ 12.00. 

10" x 10" x 1" glass base plate, Pitts
burgh Plate Glass Co., Pittsburgh, Pa., 
( order with unfinished edges ) , $2.00. 

Two pieces tungsten wire 3" long and 
.04" diameter, approx. ( .03" to .06" ) , Gen
eral Electric Co., Schenectady, N. Y., .50. 

Brass stock : 2' of %" ; l' of J,4" ; 4' of 
%" and lh' of 1" brass rod ( estimated ) ,  
$ 1 .50. 

Piece rubber pressure tubing, Chicago 
Apparatus Co. (l foot of No. 78880 D, 
'Yin" inside diameter, J,4" walls ) ,  30 cents. 

Bell j ar, Chicago Apparatus Co. ( No. 
75640D 8 lh" inside diam., 15" high ) , 
$5.50. 

Vacuum wax ( vacuum sealing compound 
94216 ) ,  Central Scientific Co., 79 Amherst 
St., Cambridge A Station, Boston, Mass., 
per can, .70. 

Total : $131.50. 
Note : This list is only to suggest possible 

sources of the materials. Most amateur 
groups will be able to gather all the neces
sary equipment for a fraction of the amounts 
listed. 

Next month, Prof. Yeagley will give the 
actual, step-by-step instructions for alumi
nizing. 

HERE are the data on designing Barlow 
lenses, by Jack Haviland, author of the 

chapter on O. G. design, in ATMA. 
"In designing a Barlow the formula on 

page 227, ATMA, becomes : 

fr = -F X Vr - Vc 
Vr 

"Since the V figure for crown is larger 
than that for flint, the numerator of this 
fraction will be negative which, when mul
tiplied by -F will give a positive result. 
Thus the flint turns out to be a positive lens. 
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"Still keeping track of signs and sub
stituting in the formula at the bottom of 
226 we get 

f - -F X Vc - Vr c - Vo 
"Vc-Vf is positive for reasons stated 

above, so that when this is multiplied by -F 
the result is negative. 

"This is the reverse of what happens in 
designing a positive objective. The Barlow 
lens is also used 'backward,' with the flint 
facing the incident light. Of course it is 
probably possible to design the lens the 
other way with the flint negative and the 
crown positive. The Germans make tele
scope objectives with the flint leading and 
p ositive. Either would have to be recon
sidered from the standpoint of spherical 
aberration, however. But, since we already 
have empirical data that give suitable cor
rections for spherical aberration, let's not 
go into that, just for the fun of turning a 
lens around. 

"Regarding spherical aberration : for in
cident light, parallel or converging, a con
vex surface facing the light is best. For di
verging light a concave surface is indicated. 
The general idea back of  this is that the 
above prescriptions lead toward making the 
deviation a minimum ; that is, the bending 
of the ray at incidence and emergence is 
more nearly the same at both surfaces. 

"A Barlow designed as above will have 
a slightly convex surface on one side and a 
concave on the other. Since the flint is the 
one with the convex surface it  is  faced to 
the light to get the best correction for 
spherical aberration. This is the only reason 
the flint leads. It is  also the reason why the 
crown leads in a telescope objective. 

"Barlows add color, especially with short 
focus-fl8 or less-reflectors. With a long 

Figure 4: R. W. Porter 

foclls reflector or refractor they are not 
needed to get power with reasonable ( %" 
or longer ) eyepieces. So what ? "  

Thinking moods o f  two veterans are 
shown in. Figures 4 and 5. Philip E.  Myers 
of San Diego caught Porter, while R. W. 
Munn of Pittsfield took the picture of 
Everest thinking how much work it will be 
to grind the 20" Pyrex disk before him. 

IN a letter, J. D. Beardsley, of  the Wash
ington Instrument Co., present address 

1718 I ( "eye")  St., Washington, D. C., who 
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is the author of the notes on metal mirrors, 
ATMA, page 67, says : 

"One little point about lead laps. Lead is 
rather gummy, as you know, and small 
abraded particles of it will roll up into small 
balls and lift the mirror off the tool. An 
ordinary 50·50 solder lap is much better 

Figure 5 :  A. W. Everest 

and it would seem that a 90·10 mixture 
would be better. This incidentally is the 
composition of Chase 'sweat' solder, a 
rather expensive item for a large lap, but a 
thin film can be attached to cast iron if it is 
first copper plated and then tinned. 

"You can suggest to the boys to try 
chrome green ( Cr,03) , which has been 
washed, for polishing metal mirrors. That 
is the stuff the commercial boys use for 
buffing ; they say that rouge dirties stain· 
less steel. I have used the stuff on crystal 
quartz and it cuts much faster than rouge. 
It costs more than rouge but if time is worth 
anything it is a money saver. 

"Dr. Canfield tells me that substituting 
nickel for copper in speculum metal gives 
a very elegant substance free from the 
reddish tinge of the copper alloys." 

OLD settlings from local eyeglass opti· 
cians' shops contain rouge that has 

already been worked down and, after proper 
washing, will not scratch. Often the owners 
are glad to be rid of it. This tip recently 
reached us from Dr. S. H. Sheib of Rich· 
mond, a contributor to  ATMA, j ust before 
his unfortunate death from pneumonia, late 
in April. We should not have said, "will not 
scratch," but "should not scratch." 

I N ATMA, Clark tells how to make an 
optician's spindle, and now a dealer's 

descriptive literature on a factory·built ver· 
tical spindle reaches us. Price, only $245 ! 
Most TN's will make Clark's kind, instead ! 

I T seems that we have erroneously "pro· 
moted" Dr. Gaviola, author of the chap· 

ter in A TMA beginning on page 76, to be 
director of the great observatory at La Plata, 
Argentina, giving him that title in the 
by·line at the head of that chapter. Mod· 

'estly he now "resigns," saying there is a 
director already, and asks readers to cross 
off the word "Director" after his name. 

TWELFTH annual powwow of amateurs 
will be held at Stella/ane, Saturday, 

August 14. Porter is expected. So are you. 
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UNITED STATES GOVERNMENT SURPLUS 
Bausch & Lomb Navy Telescopes 

Said to have cost in excess of $ 1 30.00 

An excellent finder. 7 lenses,  achromatic telescope tube . 
er'ector draw tube and eyepiece draw tube. Excellent fol' 
:;;potting game. Object Lens 2 " ; magnifies 3 to 10 power ; 
Exit pupil 0 . 2 '  to 0 . 0 9 " ; Eye Lens 1 5 / 1 6 " ,  Cross Hairs.  

1rt�����z�.
eld 3 ° 30 '  to 2 0 ° ; Erect image. $12.50 

Prismatic Rifle Sight & Observers' Scope 

::\Iac1e by 'Varner & Swasey. 6 power. Consists of 
achromatic ocular & objectire lens.  calibrated reticule 
with Cross Hairs, 2 highly polished prisms firmly set in 
solid cast bronze frame with soft rubber eye-cup. Mi
('rometer adjustments for yardage and windage. Used on 
Krng, Enfield.  San'lge, Springfield. etc. Complete with 
mount ann oak l enther case ( not shown ) .  
R e g u lar Pri,e $38.00 Now $7.50 

U. S. Navy 
% Mile 
Portable 

Searchlight 
Cast aluminum & 
b r o n z e  h o u s i n g .  
C o m p l e t e  with 
ca  r r y i n g  c a s e .  
Mangin typepara· 
bolic glass reflec· 
tor. Specify 6 or 
1 2  volt. $4.95 

Army Medica l Corps Microsco pe La m p  
( Bausch & L o m b )  

Four Corning Dayllte glass 
windows give white light. 
With bulb , switch in cord 
and plug. Plate on top for 
heating mounts, etc. Size 6" 
x 6" x 1 0 % " .  Black crackle 
finish . Weight 4 lbs. 

Stan dard P r i c e  

$22.00 
Our P r i c e  

$3.00 

Exceptional Values 

Edison Storage Batteries-All Sizes 
1 .2 Volts Per Cell 

Ceils are in excellent condition.  Complete with 
solution, connections and trays. Above prices are 
about 1 0 %  of regular marl{et price. Average life 
20 years. Two year unconditional Guarantee. 

A · 4 Amps. 1 ;:; 0 .  Ea. $ 3.50 

A·5 187 .  4 . 0 0  

A · 6  225. " 4.00 

A·7 262.  4.50 

A · 8  300. . ,  5 . 0 0  

A · 1 0  375.  " 7.50 

A·12 450.  " 1 0 .00 

B · 4  7 5 .  " 3 . 5 0  

B · 2 ( J · 3 ) " 37.  . ,  3 . 0 0  

L · 4 0  25 .  PaIr 3 . 00 

M·8 II .  " 2.00
L A &  B Type & M  Type 

Double pen, hand-wound Telegraphic tape register,  1 0  
ohms.  B attery current operation. M a y  be u s e d  to i n 
t ercept d i a l  phone calls. Has innumerable u !> e s .  l;gec1 $15.00 Reconditioned $20.00 

Artillery Gun Mount 

Size 18 by 10  inches. Rack and Pinion gear 
on vertical arc. Worm gear drive on horizon· 
tal arc. Vernier micrometer adjustment. Two 
vial levels. Calibrated G erman silver scale. 
Steel body with bronze housing. 

15 Ibs. Price $3.50 
MANHATTAN ELECTRICAL BARGAIN HOUSE, INC. , Dept . S. S . ,  105  Fulton Street, New York City 

C. P. GOERZ TELESCOPE 
30 to 130 X Eq. Mount-Tripod-4 oculars. 
Also CONTAX, LEICA and many CAMERA 

BARGAINS-new and used. 
W rite for free list 

WELLS·SMITH 
71 E. Adams St. Chicago, III. 

Formerly at 26 N. 'VeIls St. 

For 
Scientific and Technical Books 

try our BOOK DEPARTMENT 
SCIENTIFIC AMERICAN 

KITS OUR SPECIALTY 
4" kit $ 3.00 Pyrex $ 4.25 
6" kit . .  3.75 Pyrex 5.75 
8" kit . .  6.75 Pyrex . .  8.50 

10" kit . .  10.00 Pyrex . 13.95 
12" kit . .  14.75 Pyrex 24.00 

Kits contain 2 glass discs, 8 grades of abrasives 
(fewer do not in sure an optically perfect surface ) ,  
rouge, pitch or beeswax, and instructions. 

Money-back guarantee that 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 

( send for free catalogue) 

M. CHALFIN, 1425 Longfellow Ave., New York, N. Y. 

5 0  
Complete set of Lenses for 
power Astronomical Telescope I $2.50 postpaid I 

Includes complete instructions for constructing and mounting the telescope.  

C .  W .  J A M E R · · B O X  4 · ·  B A Y S I D E ,  N .  Y .  
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SA LE! 
Voigtiander 
BESSA 

CA�IERA 

AT 
Regular Price ,25 

The Bessa is a light, compact 

two size camera, with V oigtar 

F .6.3 Lens, that enables you 

to take 8 pictures 2%x3 % or 

16 Vest Pocket pictures, if 

desired. Uses No. 120 or 620 

film. 

It opens and closes easily and 

quickly with no danger of 

film buckling, and permits 

the use of super-sensitive pan

chromatic films. •see it demonstrated 
• . I in our store or send 

I • I I check or money or· 

der to Dept. B.S.A., 
. • .  and we will ship it 

prepaid on 10 days' 

trial. Money back if not satisfied. 

Worl d ' s  La rg est Excl usive Camera 
Supply  House 

H.:!t tlie  S ign of the  Camera '-' 
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CAMERA ANGLE S 
Conducted by J A C O B  D E S  C H I  N 

PHOTOGRAPHING GLASS 

P ROBABL Y the chief reason for the 
failure of many amateurs in their at· 

tempts to photograph glass subjects lies in 
improper lighting. Once the problem in· 
volved is thoroughly understood, this subject 
should offer no further difficulty. The prob. 
lem is simply this : Glass, like water or a 
mirror, is a strong reflector of light. Throw 
a light upon it from the front and the pic· 

"Graduate" 

ture is lost. To illustrate : we once had oc· 
casion to photograph a radio set with glass 
covered dials, and were obliged, unfortunate· 
ly, to work with flash bulbs. Had regular 
lamps been used, we would have spotted 
trouble immediately, but as it was we simply 
blazed away with the flash bulb reflector at· 
tached to the camera, in the manner of the 
synchronized flash "gun." When the negative 
was developed, we found that one of the 
dials was completely obliterated. In place of 
the dial the negative showed a dense black 
ring which was represented in the print by 
blank white paper. The next time we were 
called upon to use flash bulbs in a similar 
case-not a radio set this time but a pretty 
lady looking through a glass case contain· 
ing a pair of  chemist's scales-we knew 
better and, removing the "gun" from the 
camera, slanted the reflector at an angle so 
that the light swept across the face of the 
glass at an angle instead of hilling it head 
on. 

This is one phase of glass photography. 
Here is another. As if to counteract its 
tendency to throw back glaring splotches of 
light when attempts are made to illuminate 
it from the front, glass has the great, per· 

haps unique advantage that because it is 
transparent it is often possible to light it 
for photographic purposes entirely by trans· 
mitted light, in the same manner as one 
views a transparency. For the best results, 
however, this light ordinarily should not be 
sent directly from the source but by way of 
a reflecting background. That is, the light 
should be trained on the background, which 
should, of course, be of a bright enough 
tone to reflect light through the glass sub· 
ject being photographed. All three photo· 
graphs illustrating this discussion were 
made in this manner. It is a method which 
ought to prove very successful in the photog· 
raphy of laboratory apparatus, glass vases, 
glass bottles, and similar subjects. 

Although the general lighting scheme was 
based on the same basic maneuver of trans· 
mitted light, the procedure in each case was 
a little different. In "Still Life" the only 
light used was that reflected from the gray 
felt background. Of course, in the case of a 
glass bottle partly filled with a dark liquid, 
it may sometimes ' be found necessary to 
provide illumination from the front to get 

"'Brilliance" 

shadow detail in the dark portion of  the 
subject. When lighting from in front of  the 
subject is required, the illuminant should 
be thoroughly diffused. A polarization filter 
will practically eliminate all glare and reo 
flection. This filter is used in the regular 
filter mount and placed over the lens. In 
"Graduate" the subject was placed on a 
sheet of plain glass which was elevated a 
distance of about six inches from the table. 
A white blotter was placed on the table 
under the glass. A light was directed at the 
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"Still Life" 

background, as in "Still Life" and another 
light ( a  spotlight, to narrow the circumfer· 
ence of the beam ) illuminated the blotter. 
Thus, reflected light was sent through the 
glass from two directions. In "Brilliance" 
the light was sent directly through the 
glasses, resulting in a series of shadow pat· 
terns and soft highlights. 

NEGATIVE VIEWER 

DESIGNED to facilitate the selection 
of miniature negatives or motion· 

picture frames to determine their suit
ability for enlargement, the recently intro
duced Bee Bee Film Negative Viewer is 
said to do the job to perfection. The in
strument has a lens at one end of a tube and 
a groove at the far end for the insertion of 
the negative. The lens gives a magnification 
of four times, the focusing tube is of pol
ished nickeled metal and the slides are of 
black enamel. While intended primarily for 
use with 35-mm negatives, additional 
grooved slides are available to take 16-mm 
and 8-mm motion-picture frames. 

" DRAFTSMANSHIP" 

A FEW characteristic tools of the trade, an 
angle view, and the light at a slant to 

throw long shadows, and we have a picture 
symbolic of the draftsman's work. Most 

S C I E N T I F I C  A M E R I C A N  

trades and professions lend themselves to 
similar treatment. The accessories chosen for 
arranging the set-up should have signifi
cance, the lighting planned for a dramatic 
effect, and the general composition so dis
posed that the essence and spirit of the trade 
or profession symbolized is apparent. 

FILTER WALLET 

A FILTER wallet that accommodates as 
many as five filters and a holder, and 

when folded fits snugly into the vest pocket, 
is now available. The wallet is made of 
imitation leather and consists of four pock
ets, each one holding an unmounted glass 
filter in any of  the various tints and in sizes 
25, 31 , and 39 mm. There is also a larger 
pocket which takes the holder. The whole 
outfit folds up quickly and safely and is held 
together with a snap. 

M. I. T. GOES PICTORIAL 

PROVING that their interest in photog
raphy is not exclusively technical, the 

students and faculty members at the Massa
chusetts Institute of Technology recently 
held a photographic exhibition in which 
they displayed a preference in off-hours for 
the pictorial rather than the technical in 
photography. The show was held under the 
auspices of the Faculty Club and included 
work done, in the main, with miniature 
cameras, though users of simple box cam
eras also won recognition. The response to 
the exhibit, following two similar ones held 
last year, was so  great that it has been de
cided to hold an annual spring competition, 
during which prizes will be awarded for 
outstanding prints in various classifications. 

S UPER PLENACHROME 

INCREASED speed in an orthochromatic 
film is offered by Agfa Ansco Corpora

tion in its newest addition to a famous line 
of roll films made for amateur use-Super 
Plenachrome. In addition to greater speed, 
the makers say, the new orthochromatic film 
possesses higher color sensitivity, improved 
brilliance, and extreme latitude. The new· 

"Draftsmanship" 

W I L L O  
IMPROVED 

PRINT PRESS 

• A totally new departure i n  design 
stamps this press as  an outstanding im· 
provement in print flattening presses. 

• The problem of flattening prints 
has been approached from a new 
angle, and here at last is a press which 
will give service plus. 

• It is built to take plenty of abuse 
with nothing to get out of order. 

• At least two dozen prints of II x 
14" size or a corresponding number 
of a smaller size may be accommo· 
dated. 

• The new press is  unique in con· 
struction, utilizing wood and metal, 
warping is  impossible. 

• The platens are constructed of 
solid hard wood panels, encased in 
aluminum. 

• Insertion or withdrawal of prints 
is easy, as  the platens are held apart 
by two springs until pressure is ap· 
plied. 

• Pressure is easily applied, merely 
by turning the handles. 

PRICE '8.50 
Including Eighteen Blotters 

Extra Blotters II:xl x 14% 40c doze';' 

STANDARD 
PRINT DRYER 

NOW YOU CAN DRY YOUR PRINTS I N  

MINUTES INSTEAD O F  WAITING H OURS 

Dries Prints "Flat"-�o Curling or Spot
ting. Can Be Used for High Gloss or M att 

Finish. 
Ideal for cloth-backed prints ; produces a 
stronger adhesion between cloth and print 
and dries in only seven minutes. 
The heating unit is made in three sections. 
arranged to give a maximum amount of 
heat with minimulll power consumption. It 
uses only 300 watts. 

519.7 5 
Mail orders filled. 

Worl d ' s  Largest Excl usive Cam era 
Supply  House 

HAt tlie Sign of the Camera'� 
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WRITTEN GUARAN TEE 
If U n i v e X d o e s  not  
I ive up to your highest 
expectat ions, you can 
return it and we w i l l  
r e f u n d  y o u r  m o n e y  
w i t h o u t  q u e s t i o n  o r  
a r g u m e n t .  O n e- y e a r  
w r i t t e n  g u a r a n t e e  
bond pr�tlCtJ :you I 

T h e  m o s t  a m a z i n g  
movie camera value in 
the worl d-and you rs 
for only 10c a day ! 
The only one sell ing 
for l ess than $30 . . •  

t h e  o n l y  o n e  u s i n g  
U n i v e X  C i n e  F i l m 
costing only 60c a roll 
- that makes movies 
at l ess  cost than snap· 
shots ! Sturdily built  

for a l ifetime of enj oyment. Beautiful ly de· 
signed,  finely.balanced, so compact it  can 
easily be hel d in one hand. No compl icated 
g a d g e t s .  E a s y  t o  o p e ra t e .  S h a r p ,  c l e a r,  
theatre.qual ity movies that screen u p  to 

. 34" x  24".  A l l  you d o  i s  p r e s s  a b u t t o n ! 

DON'T DELAY ! PRICES GOING U P I  

Because o f  rapidly advanc ing costs, prices may g o  u p  
any day ! Start enjoying t h e  thri l l s  that come with own
ing a fine movie camera. Doubly enjoyable when you 
buy i t  for Ya the pri� e of other 8 mm. Cameras and on 

I 
I 
I 
I 
I 
I 

the " M odern" lOc . a  .. day plan.  
M ail coupon for free i l l u strated 
l iterature giving complete d e,tai ls .  

Only 8 mm. Projector for Less 
Than $26 ! Takes all 8 mm. fil m 
i n c l u d i n g  p r o f e s s i o n a l l y · m a d e  
movies ! 15 minu t es con t i liUOUS 
projection capacity ; 15 other im
portant features. Backed by wri t
ten guarantee. . . . $14.95 

�A� 'o�n��� IOc A DAY P LA N ! 
M odern Camera Exchan ge. Inc.  

1 270 Si xth  Av enue.  ( Rad io City) 
Dept . 33, New York City 

NOT AN 
ORDER ! 

Send F R E E  l iterature d escribing UniveX movie 
equipment and details of libe ral lOc-a- day p l an. I Name ___ --------__________________ __ I A ddreu ______________ _ 

I Cit:y S/a/e _________ _ �-------------------------� 

Splendid 0 tunitiea. Prepare in 
epare. time. plan. No pre�'io\ll! 
experience school 
education r free 
booklet, "Opportun otogra· 
phy", particulara and reQllirementl!. 
American School, of Photography 

Dept. 228·8 3601 Michigan Ave. Chicago, III. 
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film is protected against un sharpness due to 
halation and is provided with a special sur
face coating to prevent scratches in hand
ling. 

"STAR PERFORMER" 

NOT all "performance" photographs are 
taken in the theater. The pet·shop win

dow or the zoo also offer unusual opportuni· 
ties in this field, with the added advantage 

"Star Performer" 

that the lighting is that of the sun, at least 
in many instances. When the picture "Star 
Performer" was taken, we were not the only 
ones blazing away. There were at least a 
dozen others in the vicinity all doing the 
same thing ; most of them using miniature 
cameras, by the way. And no wonder, for the 
sea lion is a wonderful entertainer. 

FELLOWSHIP FOR WESTON 

PHOTOGRAPHY in recent years has 
spread its influence into so many fields 

that one might almost call it the universal 
occupation of mankind, whether vocationally 
or avocationally. A little while ago we learn· 
ed, not altogether in surprise though with 
considerable pleasure, that Edward Weston, 
of the Pacific Coast, who is probably as fa· 
mous for his sand dunes, halved cabbages, 
and other studies in sharp texture as Stei, 
chen is in his field, has been awarded a 
Guggenheim Fellowship to make a series of 
photographic studies of the West. There's 
something to look forward to. Whatever 
other qualities they will contain, we can be 
sure that they will be technically perfect, 
that a large view camera will be used, that 
all the pictures will be contact-as befits a 
member of the F :64 Club, that group of  
exponents of "pure photography"-and that 
everything in the picture will be sharp, clear, 
and clean-cut, both as to definition and con· 
trast. 

FLEXIBLE TRIPOD 

EXTREME versatility was the aim of the 
designer in perfecting a small tripod 

now available called the Flex-a-Pod. Besides 
its use in table-top photography, its. special 
construction makes it useful also in making 
shots from the floor, in maerophotography, 
in copying and in amateur movies, for tilt-
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The Best Books For 

Amateur Photographers 

New Ways in Photography, by Jacob 
Deschin_ Eminently practical from ev
ery point of view, this new book con
tains nothing of theory and nothing 
that the advanced amateur photogra
pher will not find valuable in one way 
or another. It covers the whole range 
o f  amateur photography, discussing 
such things as trick photography, pho
tomurals, retouching, infra-red, and a 
number of other sub-divisions that wil l  
not be found elsewhere in as clear and 
concise a manner. $2 .90. 

Monsters &. Madonnas, by William 
Mortensen. This is a book of methods 
for the artist-photographer, who glories 
in producing a finished print that con
tains more than was recorded on the 
original negative. The book includes a 
number of beautiful photographs rang
ing from portraits through nudes to 
the grotesque . $4 . 1 5 .  

Practical Amateur Photography, b y  
William S. D avis. D eals with the whole 
subject from the origin and growth of 
photography to the latest types and uses 
of cameras. 264 pages, illustrated. $2 .40 . 

Press Photography, by James C. Kin
lwid. Amateur photographers may in 
some instances do well to ape the pro
cedure of the press photographer. This 
book tells the whole story of the in
teresting work done by these men and 
contains many fine examples of their 
work . $3.20.  

Infra·Red Photography, by S. O. 
Rawlings. A treatise on the use of pho
tographic plates and films sensitive to 
infra-red .  Exposure and processing are 
fully covered ; formulas are given for 
sensitizing . $ 1 .65 . 

The Fundamentals of Photography, 
by C.  E.  K. Mees. Not only tells how 
to take and finish pictures but gives a 
solid foundation of the principles of 
photography . $ 1 . 1 0 .  

Elementary Photography, b y  Neblette, 
Brehm, and Priest .  You can learn much 
of the fundamentals of photography 
from this little book even though you 
have little or no knowledge of physics 
and chemistry. $ 1 . 1 5 . 

Photographic Enlarging, by Franklin 
I. Jordan, F. R. P. S. One of the most 
interesting and authentic books on en
larging. Its 224 pages cover every phase 
of the subject and 7 5  illustrations, many 
of them salon-winners, show the value 
of correct technique . $ 3 . 7 0 .  

Pictorial Lighting, b y  William Mor
tensen. Complete control of lighting is 
an absolute "must" for successful pho
tography . This book tells clearly how to 
obtain such control . $2 . 1 5 .  

PRICES QUOTED INCLUDE POSTAGE 

We Can Supply Any Photographic 

Book in Print 

SCIENTIFIC AMERICAN 

24 West 40th Street New York City 
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MR. H E R B E R T  MATTER, the fa-
mous and widely traveled Swiss 

photographer, whose work has created 
quite a sensation in  this country and 
abroad, \\Tites : 
" A fter a thorough-going experience with 
cameras o f  various types, I have C0111e to 
place a constantly increasing rel iance on 
my trusty Rolleiflex. This camera accom
panies me on all  my photograph ic j aunts 
and I can candidly say-that whether on 
pleasure or business bent, all my recent 
work has been accomplished with the aid 
of this p recisely functioning and easily 
operated instrU111ent." 

Rolleiflex and Rolleicord 
Cameras 

Perhaps you too would l ike to learn how 
Rolleiflex and Rolleicord Cameras can 
simplify your photographic problems. 
\Vrite for l iterature and new reduced 
prices. or send for details  on our FRE E 
TRIAL OFFER. 

BURLEIGH BROOKS 
incorporated 

127 West 42 Street New York 

FOTOSHOP 
C I N E  F I L M  

R e m a i n s  t h e  

Leader i n  the  

1 6M M  
LOW PRICE 

F I ELD 

A High Grade 
Panchromatic Film 

MADE EXPRESSLY FOR US BY ONE 

OF THE LEADING FILM 

MANUFACTURERS. 

$2.98 ::;I �I� 
( pr ice i n c l udes process i n g )  

T H I S  SP E C I A L  P R I C E  E F F EC T I V E  O N LY 
U N T I L  J U LY 3 1 s1 

• 
O U R  R E G U LA R  

Semi-Ortho 16MM Film 

$2 19 per 1 00 foot 
• ro l l  

(price i nc ludes process i n g )  

TWO R O L L S  $4.00 

• 
Send for details on these and other ECO
KOMICAL 16MM FILMS. Complete FREE 
eircular giving prices, types, Scheiner and 
Weston ra lings. 

FOTOSHOP I I NC.  
1 3 6-5 West 3 2 n d  Street, New York City 
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ing, in the creation of animated cartoons, 
and in general photographic work. A tilting 
and panoramic device is also provided. The 
Flex-a-Pod may be lowered to a height of 
only I1f2 inches or raised to 7 1f2  inches by 
using one extension rod, or 12 inches with 
two. The tilting and panoramic attachment 
may be removed and fitted on one's regular 
tripod. 

SINGLE LENS 
S TEREO-PH OTOGRAPHY 

WE are all familiar with the trick of  
getting a stereo-photograph by shifting 

the camera for the second exposure about 
21f2 to 3 inches after making the first ex
posure, but ordinarily it is done either on a 
tripod or some other support, in which the 
distance is accurately measured. However, 
we recently learned of  one man who uses 
no tripod at all, but a trained sense of the 
correct dis tance to shift while holding the 
camera in his hands. After making the first 
exposure, he extends the right leg to the 
right, and moves his head-while holding the 
camera ( a  Contax ) to his eye---approxi
mat ely the distance called for in stereo work. 

CHAMPION S ALON 
EXHIBITOR 

DEVER TIMMONS, A.R.P.S., of Cosh
octon, Ohio, whose "Fevrier," a chloro

bromide, you may have had the pleasure of 
seeing at one of the photographic exhibi
tions, is reputed to be the world's most ac
tive exhibitor. The authority for this is 
"Who's Who in Pictorial Photography," 
published annually in the "American An
nual of Photography," and the fact on 
which it is  based is that during the year 
ending July 1, 1936, Mr. Timmons had a 
total of 364 prints on exhibition in 67 
American and foreign competitive salons. 
No, Mr. Timmons is not a professional 
photographer but an enthusiastic amateur 
whose livelihood comes not from pictures 
but from the manufacture of chemicals. 

'"AFTERNOON SHADOWS" 

THE glossy paint on the window casing 
and the ribbons of alternating light and 

shadow constitute the attractions that in-

"Afternoon Shadows" 
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Bass Says : 
A lonely rancher, ;J. millionaire yachtsman 
on a world cruise, a student uworking his 
way" thru college--are all friends of the 
house of Bass-for photog,raphy somehow 
makes them all kin. 

Join this great fraternity of �tlens bounds" 
by sending for Bass's famous Bargaingram 
listing thousands of camera ( still and cine ) 
values. 

Pres'ident 

INSTOSCOPE 

g�� $2.60 
Ever-ready - instant -
one hand operation
shows time from 30 min
utes to 1 / 1 000 sec. From 
F : 2  to F : 2 2 .  Clear, non· 
c o r r o s i v e , p e r m a n e n t  
scales. A n  excellent meter. 
Sale Leather Case . . . . . 5 0c 

VoigtIander Superb 
Precision made -
12 6 x 6 cm. on 
1 2 0  film. Skopar 
F : 3 . 5  ,lens. Compur 
shutter, automatic 
film transport. A 
true $ 1 00 value 
only 

$67.50 
Eveready carrying 
case . .  $7.50 

VoigtIander Bergheil 
9 x 1 2  em. with 
1 3 .5 cm. Heliar 
F : 4.5 lens. Com pur 
B shutter. Russian 
leather . . • Con· 

tameter and reflecting 
finder. Film adapter 
and 3 holders. Price . . . .  

$ 49.50 
Carrying case . . . . .  $4. 5 0  

Filmarus Enlarger 
-for negatives 24 x 36 
mm., or 3 x 4 em., fine 
glass negative carrier, fit
ted with 55 mm. Anastig. 
mat F : 4.5 lens, focusing 
filter, condenser, welt 
made and mounted on $3 
board at only. . . . . . . . . . . . . . . .  6 
1 1  x 14 Paper Holder 
with adjustable margin 

. . . . . . . . . . . . . . . . . . . . .  $4.95 

Go Candid with Argus 
The p o p u tar 
precision . built 
candid camera, 
with F :4.5 lens. 

$1 2·50 
Write Bass About Robot 

24 shots in 6 seconds. The most versa· 
tile of all candid cameras. Single or 
sequence shots. The newspaperman's 

Wri�:afor 1i��:��ur;' :2 .8  lens. $179 

Trade In Your Present Camera 
Write for Bass Bargaingram 

D ept. AD, 1 79 W. Madi son Street 
Chicago, Ill .  

C A M E R A C R O S S  R O A D S  O F  T H E W O R L D  
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a n d  K I N  .. O .. L U X  
1 6mm REVERSAL FILM 

For the blue skies and bright sunshine of .Tune
Kin - O -Lux 1 is ideally adapted. I t  is  inexpensive 
-yet provides results indistinguishable from those 
obtained on more expensive films. Kin-O -Lux 2 is 
it hit faster. To capture the delicate tonal grada
tions of woods and foliage-verdure and flowers,  we 
recommend Kin - O -Lux 3-a high- speed, panchro
matic, super- sensitive film. combining-uniquely
a hitherto unobtainable correction for all the ('ol ors 
of the spectrum \\'ith a fine- grain quality generally 
associated with orthochromatic emulsions. 

Box Green 1 Red 2 Lavender 3 
1 00 ft. $3.00 3 .50 6 .00 
50  ft .  2.00 2.50 3.50 

Prices include Scrateh-Proofing, Processing 
and Return Postage 

Marks POLARIZATION Plates 
( U N M O U N T E D )  

eliminate objectionable glare-unessential rEflection 
in photography. ]3'ully accepted by technical and 
scientific circles for their superior performance and 
intrinsic quality. I deally adapted for use with all 
still or movie cameras. Can be slipped on to any 
lens instantaneously. 

19mm 25mm 3 1rom 39mm 5 1mm 
$5.75 $7.75 $ 1 1 . 50 $ 1 2 .75 $ 1 6.75 

Booklet 'M_1 I '  on Request 

KIN-O-LUX, INC. 
105 West 40th Street New York 

C I N E  
E L E C T R O D R E M  

• 
D I RECT • • •  CORRECT 

PERFECT 
EXPOSURE FO R M OVIES 

z 
-C m 

,.. I- III .:r: -< ... 
U .... 
• 0 

:.:: � 
m U ,.. 

� CII 
0-

DIRECT READING FOR 1 6  FRAMES PER 
SECOND ON FILM OF "23 " SPEED 

Sca l e  reading shows a ny fi l m  speed . • .  a ny 
num ber of frames per second . . .  exposu res 
with fi l ters • • •  a rtificia l  or  dayl ight i l l umina
tion . . .  exposure time in  fractions of a second: 

T H E  M I D G E T M A S T E R  
O F  M O V I E  E X P O S U R E  

$27.50 
With H a n d y  Leather Case 

Send for Literature 

PH OTO UTIL IT I ES, I nc. 
1 0  West 3 3 rd St. New York 
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duced the photographer of "Afternoon 
Shadows" to aim his lens. He used a reflex 
camera ( which was ideal for the angle and 
the composition of the subject ) and gave an 
exposure of one second at F :5.6 on medium 
speed panchromatic film. 

HAMLET'S GHOST AND THE 
"CANDID" 

THE fame-or notoriety-of the Ameri
can candid camera "fiend" has crossed 

the ocean to England with the recent de
parture from these shores of John Gielgud, 
who made a considerable impression in his 
role of Hamlet in a New York City the
ater. In talking to his countrymen about 
New York recently, he told his London lis
teners that while he thought New York "a 
grand place to work" there was "one new 
habit" which he loathed. 

"The latest fashion," he said, "is to take 
a miniature camera to the theater and spend 
all your time taking snapshots of the per
formance. It got on my nerves. There were 
never fewer than four of  these camera fiends 
in stalls. 

"All the time I was trying to create the 
atmosphere of ghost scenes at the beginning 
of the play I would keep hearing the click, 
click, click of cameras." 

A sad state of affairs, indeed, but we are 
sure that by this time Mr. Gielgud must have 
discovered the "habit" of theater snapshoot. 
ing is as prevalent in England as it is in 
America and that, moreover, where the "can
did" camera is concerned the whole world 
is kin. 

DOUBLE EXPOSURE 

WE admit it. It was a mistake. But what's 
the difference ? Don't you think it's 

good, just the same ? Here's the alibi : We 
were trying out a new 35·mm miniature 
camera with a semi-automatic film·changing 
device and forgot to change the film. We had 
made a shot while walking in the park and 
the next time we used the camera it was to 
photograph a ballet dancer. "Mirage" was 
the result. 
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ENLARGING EXPOSURE 
METER 

CONVENIENCE and accuracy in deter
mining proper exposure on different 

contrasts of enlarging papers for negatives 
of varying densities is assured by a new 
exposure meter for this purpose called the 
Lios Grandoscope. Pipe·shaped in appear
ance, the device is  furnished with an eye
piece at the end of  a focusing tube which 
slides into a longer tube, the latter fitting 
into the "pipe" shaped end which contains 
the translucent glass screen by which the 
exposure is  read. The field of the Grand· 
oscope contains a series of numbers and 
the last visible number seen is the key to 
the required exposure. 

PRICES COMING DOWN 

REPORTS from two reliable sources, reo 
layed to this department, indicate that 

as the result of negotiations in Germany by 
American importers of cameras and acces
sories, some favorable concessions in connec
tion with the exchange value of the German 
mark have been made, thus enabling im· 
porters to bring the prices of imported 
cameras considerably lower. The reduction 
is said to be as high as 15 percent in some 
cases. We may, therefore, look to a general 
downward revision of camera prices all along 
the line. This will be welcome news to many 
who have felt that the prices of some of  the 
higher-priced outfits ran too high, and should 
furnish an additional stimulus to the already 
thoroughly stimulated activity of supplying 
camera hobbyists with tools to work with. 

LEGISLATING MINIATURE 
CAMERAS 

THE way of the candid picture hunter 
is hard. When he was few in number, 

and timid to boot. nobody gave him much 
thought. He could shoot in theaters, in 
restaurants, in the subways, and he could 
do it in such a way that no one was the 
wiser. But now he is great in number, he 
is everywhere, and he fools no one any 

"Mirage" 
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THE 

LEUDI 
EXPOSURE 

METER 

i s  the most modern 
o p t i c a l  e x p o s u r e  
nleter, because i t  
h a s  overcome the 
necessity of the eye 
having to adapt it
self to a darkened 
interior. 

It  gives correct 
e x p o s u r e  at a 

g lance ! It is unobtrusive in usc ' 
The wearer of glasses need not take 

his glasses off to take a reading. 
A t  :your dealers 

Price with case $2.15 
MICO FILTERS 

will improve 

your pictures ! 

Round Filters 
made o f  finest 
optical, DYED 
I N T H E M A S S  
G L A S S  ( n o  
gelatine filters) 
spectroscopical
l y  tested ; abso
lutely stable, unaf
fected by moisture, 
heat o r  exposure to 
sunlight. 
Yellow and Green filterR in three densities : 
Light No. 1 ;  medium No. 2 ;  dark No. 3 .  

Moderately priced. 

Size 25 mm 31 mm 
$l .2,;  
$2 .60  
$ l . 2 5  

39 1l1m 
$l .90  
$3 .50  
$1 .35  

Yellow or Green . . . . . . . . . .  $l .10  
Orange, Red or Blue $ l . 9 5  
A d j .  Filter Holders . . . .  $ l . 1 5  

Other filter sizes available 
MIMOSA AMERICAN CORP. 

485 Fifth Ave. New York, N. Y. 

Have fun !  Make money! 
in PHOTOGRAPHY 

Become a COMMERCIAL, NE\V f; ,  
ADVERTIHIKG . POR'l'RAIT or 
1fOTIOK PIC'rURE PHOTOGRA 
P HER. \Vondel'ful opportunities for 
a money-making career. Fascinating 
hobby. \\Te give you individual, prac
tical training. Personal Attendance 
or Home Study courses. 27th year. 
\Vrite for ooklet. 

NEW INSTITUTE OF 
GRAPHY 10 West • ( Dept. 134) N. Y. 

CASH for used Micros5�opes, Binoculars, Slide 
Rules, Drawing 8ets , Cameras, Surveying ,  
Medical and Scientific Instruments, Tools ,  

:Marine Equipment. Art Objects. Highest prices p a i d  day 
shipment received. Satisfaction guaranteed or shipment 
promptly returned. 

E L MA N 'S ,  2300 -SA Van Buren,  Ch i cago, I l l i n o i s 

"Make Money With Your Camera" 

PHOTO-�IARKETS 
T h i s  1 1 2 -page book tells what t o  
"shoot," h o w  a n d  where. Gives di
rections for submitting photographs 
to magazines. Lists 1 8 2 3  markets 

for photographs,  together with the 
types most suitable for each . 

Si;rth Edition-Revised-U p- To-Date 
50 Cents, Postpaid 

SCIENTIFIC AMERICAN 
24 West 40th Street New York City 
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longer. Also, he sometimes turns out pic
tures that are much too candid to suit the 
subjects themselves. So his wings are be
ing considerably clipped on all sides. Two 
such clippings are reported by Leica 
Photography, one being a campaign by 
movie stars and prominent people in 
Hollywood to bar miniature cameras from 
the resorts and amu sement places they fre
quent because of the often unflattering reo 
suits of the pictures produced and pub
lished, and the other a move in the State 
of Missouri to enact a statute requiring the 
licensing of miniature cameras. 

While disapproving of these moves as 
being practically "a ban on the freedom 
of speech," Leica Photography adds, how
ever, that "the resentment of famous movie 
stars or other prominent people is justified 
in some cases, for publication of certain 
candid pictures would be injurious to 
them." 

"Our friends," the magazine continues, 
"will even take offense at our actions if we 
continually thrust cameras unexpectedly 
into their faces and later 'proudly' present 
them with pictures which, to phrase it 
mildly, are unflattering. On many occasions 
it may be wise for candid photographers to 
use discretion in displaying or publishing 
some of their candid pictures." 

PICTURE MARKET 

IF you are interested in making some 
money with your camera, a new market 

has recently opened that will consider your 
products if you will take the trouble to offer 
them. It is The Salon Photographique, 1619 
Broadway, New York City, and Miss Gladys 
Hutchins is the one to write to. Miss H ut
chins announces she has started this Salon 
to act "as the authorized representative of 
photographers in every classification of still 
photography" and that her "compensation 
will be on a commission basis." 

PAPER-WRINKLING 

DISTORTIONS 

A NEW method of creating caricature 
effects under the enlarger was recently 

described in The New York World-Tele
gram by Mario Scacheri, staff photographer. 
After discussing the more familiar method 
of tilting the easel vertically and horizon
tally, Mr. Scacheri describes p aper·wrink· 
ling or buckling : 

"Find an old print that you do not value," 
he writes, "and work with the plain white, 
reverse side. Tack the upper corners to a 
board. Then turn on the light in the en
larger and push some b ulges into the paper. 
Experiment until these bulges come where 
they do the most good. They can be straight 
across, or slanting, but they should lengthen 
the nose, give a pinhead effect to the cran· 
ium, or paint the lily in some other inter
esting way. The higher the bulge the greater 
the distortion, and also the greater difficulty 
in printing. 

"When you have the right effect, substi· 
tute a sheet of bromide paper for the blank. 
Turn on the red light of the enlarger, buckle 
up the paper as desired, and hold the bulges 
in place with thumb tacks along the edges. 
You have already got your focus, at full 
opening, while monkeying with the blank 
paper. Close the lens down to F :  11, and give 
twice as much time as you would if you 
had closed it to F :8." 
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Don 't  fail to send for this thrilling book by Sash a 
A. Siemel, world-famed hunter and explorer.  It is 
packed ful l  of jungle-life photographs Graflexed 
by the author. 32. pages of adventure ! It 's  FREE ! 
Write Jor it to�ay. Paste coupon on penny post 
card, lf you wlsh. Folmer Graflex Corporation, 

Dept. S A - I I , Rochester, N. Y., U. S.  A. 

FOLMii'" GRAFLEX CORPORATION - - - -
DEPT. S A - I I ,  ROCHESTER, N. Y.,  U. S. A. 
Please send to me a free copy of Sasha A. Siemel 's new book, 
"Capturing the Jungle with Camera and Spear " .  No obligation. 

NAME: ________________________________ _ 

ADDRESS __________________ _ 

CITy· ___________ STATE __________ _ 

G R A F L E X 
PRI Z E - W I N N ING CAMERAS 

While They Last 
Some real specials; on new 
cameras sold subject to 
our 10 days trial basis. 

2 1,{ x 3% Wirgin W. F6.3 
lens Vario . .  . .  . . . . . . . . . . .  $ 9.95 

2% x 3% Wirgin w. F4.5 
lens Compur . .  . . . . 22.50 

2% x 3% Wirgin w. F3.8 
lens Compur . .  . .  . . .  29.50 

2% x 3% Wirgin w. F3.8 
lens Rapid Compur . . . . . .  32.50 

6 1,6  x 9 em. Venus w. Zeiss 
F4.5 Compur . .  . . 42.50 

9 x 12  cm. Balda w. Zeiss 
F4.5 Compur . . .  . .  44.50 

9 x 12  cm. Bergheil w. 
Heliar F4.5 Com pur . . . . . . . .  55.00 

10  x 15 cm. Bergheil w. Sko· 
par F4.5 Compur . .  . . . . . . . . .  59.50 

3 x 4 cm. Baldi w. F3.5 
Compur. . . . . . .  28.50 

3 x 4 cm. Gewirette w. F2 
Compur. . . . . . . . . . . . . . .  49.50 

Many other bargains 

ABE CODEN�S 
EXCDANGE� INC. 
"The House of Photographic Values" 

120 Fulton Street, New York 
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Today'. Think ... 
will become 

Tomorrow'. Ladet. 

-
TODAY is yesterday's tomorrow. Has it 
added anything to your life? Have you 
moved forward in thought as well as in 
time? Those who wait for today's events 
to give them the cue as to what to do, will 
lind themselves lagging behind. The present 
is only a pedestal for progressive men 
and women to stand upon to see beyond, 
to look ahead to the great tomorrow. All 
about you are only the evidences of what 
has been done. They are now history-of 
the past. Can you visualize the tomorrow, 
next week or a year from now? If you can
not, you are a slave of the present, and 
marked for a life of uneventful monoton
ous routine. 

This FREE book will give you 
a new view of Life 

YOU CAN possess the imagination, the creative 
thought and far-reaching vision that has produced 
some of the world's most dynamic characters. Be� 
hind every new development, act of progress or 
success was a silent thought-a creative idea. Thou
sands today, in the privacy of their homes, un
known, unheralded are using secret principles for 
stimulating the creative, unused faculties of mind. 
From their thoughts will come the new industries, 
finance business and civilization of tomorrow. 
SHARE THEIR SECRET of accomplishment by 
writing your request for this book to the Rosicru .. 
cians. Therein will be explained how you too may 
acquire these teachings which can mean so much �� 
you in the new tomorrow. Address: Scribe C. E. Z. 

c!l'ze R O S I C R U C I A N S  
{ A M O R C }  

SAN JOSE CALIFORNIA 
(The Rosicrucians are NOT a religious organization.) 

fo��q�loN 
Ful ly  accred ited. Prepares for college �r bUsiness. 
Able faculty. Small classes. Superv ised study. 
LO\,.,er School for smal l boys in new s

.
eparate 

building. H ousemother, R .  O. T. C. F l re .-r:oof 
buildings. Inside swi m m i n g  poo l .  All athletics. 
Best health record . Catalog 40th year. Dr. J. J. 
Wicker, Pres. , Col. N. J. Perkins, H. 1\:[. Box 9.  
l·'ork Union.  Virginia. 

I Esta bl ished 1 8 53 

I Corn Exchange 
Bank  

Trust Company 
1 3  WILLIAM STREET 

and 
73 Branches located in  

Greater New York 
M ember of the Federal  D eposit I nsurance 

Corporation 
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THE SCIENTIFIC AMERICAN 
DIGEST . 

( Continued from page 4 1 )  

solution is kept in wooden tubs used for the 
treatment and is  too dilute to harm or dis
color the crate or baskets containing the 
cherries. 

The legal requirements are that the max
imum amount of arsenic on fruit shall be 
less than 0.010 grains of arsenic trioxide 
per pound of fruit, not more than 0.018 
grains of lead per pound, and less than 
0.010 grains of fluorine per pound_ Cherries 
ordinarily fall below these limits but the 
washing process suggested above brings 
them well within legal requirements with
out injury.-D. H. K. 

TRUE HUMAN FLIGHT 

THE Italian Government has offered a 
prize of 5000 dollars to the man who 

first succeeds in making a flight with the 
unaided power of his muscles over a two
kilometer closed course and who reaches 
an altitude of 15 feet during the flight. 
The Germans have also offered a prize, 
written some excellent rules, published some 
scientific memoirs, and made accurate pre
liminary tests of a purely laboratory char
acter. An American citizen, Enea Bossi, a 
member of the Budd Manufacturing Com
pany, has gone ahead in more direct fashion 

A bove: Interior of the foot-propelled 
aircraft, showing pedals and controls. 
Below: A view of the glider on one of 
its trial flights held in Milan, Italy 
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and built a glider, propelled by two chain 
driven airscrews. With this man-powered 
glider a flight of % of a mile has been 
achieved in Milan, Italy. 

Mr. Bossi holds the second pilot's li
cense issued in Italy, and has had vast ex
perience in the construction of aircraft of 
various types, particularly those using 
stainless steeL Accordingly, while he re
gards this latest venture purely as a hobby, 
he has developed this novel machine in the 
most approved engineering style. 

First he towed a light primary glider be
hind a bicycle, and made seven consecutive 
tests for a distance of about 1400 feet each. 
Some help was given to the cyclist and 
to the glider at the start ; the glider took 
off and flew several times for distances of 
between 150 and 300 feet. This gave Mr. 
Bossi the assurance that with a better 
streamlined glider, with a little more wing 
area, flight could have been continuously 
maintained. 

His next test consisted of removing the 
chain from a bicycle and equipping it with 
a propeller 6% feet in diameter, rotated by 
means of gear and chains through the usual 
pedaling system. With this propeller Mr. 
Bossi obtained the truly remarkable speed 
( on the ground, of course ) of 25% miles 
an hour, for a distance of one kilometer. 

In a third test, Mr. Bossi was towed on 
a bicycle behind an automobile, with · a 
spring scale in the rubber cord towing line. 
This indicated that at 21.8 miles an hour, 
a pull of 16 pounds and a horsepower of 
.92 were necessary. 

This preliminary scientific work taught 
Mr. Bossi a great deal. He deduced that the 
average man could deliver enough power 
to the airscrew to pull a glider through the 
air at about 20 miles an hour and that the 
gyroscopic effect of the large propeller was 
very troublesome, so that two airscrews ro
tating in opposite directions should be used. 
In general he established sufficient data for 
his final design. The propeller was designed 
with particular care, with the blade system
atically varied from hub to tip. The maxi
mum pull of the airscrew at rest was 19.8 
pounds-during a continuous man-effort of 
10 minutes the pull was 13.2 pounds. It was 
found that the most efficient pedaling speed 
was 60 revolutions per minute, allowing 
the screws to turn up 170 r.p.m. 

The interior of  the streamlined cabin of 
the glider, with the pedaling and chain 
and gear arrangements, is shown in one of 
our photographs. Another photograph in· 
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dicates the general appearance of the bi
cycle glider in flight. 

Mr. Bossi has kindly given us the follow
ing main dimensions of his design : Wing 
spread, 51  feet ; length, 20.2 feet ; height, 
6.6 feet ; total wing surface, 215 square feet ; 
airfoil, N.A.C .A. 0012 ; propeller diameter, 
6.4 feet ; number of propellers, 2 ;  number 
of revolutions in flight at maximum short 
effort, 200 ; number of revolutions at nor
mal effort in flight, 170 ; weight empty, 
198 pounds ; weight of pilot, 172 pounds ; 
total weight, 370 pounds. 

It is rather hard to gain speed from a 
dead start before the airscrews have bitten 
into the air, so to speak, and in all proba
bility a landing wheel will be provided in 
the future to be connected at will with the 
pedaling system. Another possible develop
'ment i s  to allow the airscrew under favor
able conditions to wind up a shock cord, 
thus storing energy for subsequent use. 

At present, of course, the craft is only a 
scientific curiosity. But we must remember 
one thing. A skilled glider pilot can, using 
thermal currents, stay up almost indefinitely 
and fly cross-country for a distance of, say, 
150 miles. Imagine such a pilot being able 
to keep going with his pedals when the 
thermal currents or other up-gusts give 
out temporarily. Obviously he will then be 
able to keep going much more readily and 
also determine his direction much better 
than when he has to rely on his skill and 
favorable air currents alone. 

What an absolutely fascinating sport is 
just in the offing !-A .  K. 

RADIO LABORATORIES IN 
FLIGHT 

THE great airlines are making constant 
experiments with aircraft radio, and 

are converting their ships into veritable 
laboratories. Thus in one of our photographs 
two radio technicians of United Air Lines 
are shown at work in a passenger cabin 
in which upholstered chairs have been re
placed by a test stand with delicate record
ing devices. The flying laboratory is 
equipped with a number of special measur
ing instruments to record electrical charges 
of clouds through which the plane will fly 
on test flights. A new type of de-icing equip. 
ment will eliminate possible ice static. Four 
special anti-static antennas have been de
veloped by United and will be subjected 
to rigorous investigation. They include the 
tear-drop shaped device mounted on top of 
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Abo'Ye: Equipment in the flying ra
dio laboratory. Below: Two of the 
four types of experimental aerials 

the fuselage ( as shown in another photo
gra ph ) ; the ring type projecting from the 
nose of the fuselage ; a rotatable ring un
der the belly of the ship ; and a fourth type 
installed inside the fuselage. The thin shafts 
projecting downward from the nose and 
from the side are "lightning rods," de
signed to discharge static collected by the 
metal skin of the transport. Nothing is  so 
important from a safety point of view as 
these experiments in aircraft radio.-A . K. 

A WEALTH OF AVIATION 
LITERATURE 

No member of the public who seeks ac
curate but interesting information on 

modern aviation need complain to-day. It 
is a pleasure to see the authentic, fascin
ating, beautifully illustrated books that have 
recently come off the press. We have three 
books particularly in mind, each excellent 
in its kind. 

"Once to Every Pilot," by Captain Frank 
Hawks, is written by a famous aviator, 
who has himself experienced many adven
tures, knows flying from every possible 
angle, and is a "pal" of everyone of note 
in the brilliant and friendly band of adven-
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THE 

S O U L  
OF A 

W I R E  
R O P E  

Take two pieces of wire 

rope, identical in grade and appearance. 

One will far outlast the other because it 

contains a great "intangible something" 

-an element that cannot be stated in 

metallurgical or mechanical terms. It is 

the "soul" of the rope. 

I t originated with the found

ers of the Broderick & Bascom Rope Co., 

sixty-one years ago. They instilled it into 

their descendants, their engineers, the 

entire staff and mechanical force. 

T o d a y  t h a  t "intangible 

something" is  the soul of every rope this 

company manufactures. It made Yellow 

Strand a super-rope, famous wherever 

wire rope is used-mines, construction, 

road building, excavation, factories. 

"Flex-Set" Preformed Yel

low Strand is this same super-rope with 

the wires and strands shaped during 

manufacture to the helical form they oc

cupy permanently. Preforming makes the 

rope limp and tractable, practically pre

broken in, easy to handle and install, re

markably resistant to kinking and fatigue, 

longer lived under severe conditions. 

Thus, mechanical ingenuity has been 

combined with this invaluable element to 

make a great wire rope greater. 

Every User of wire rope is 

invited to form an intimate acquaintance 

with "Flex-Set" Preformed Yellow 

Strand, and learn how to keep his costs 

down. 

BRODERICK & BASCOM 
ROPE CO. ST. LOUIS 

Branches : 
New York, Chicago. Suttle, 

Port land, H ouston 

Factories : 
St. Louis, Seattle, Peoria 

f l· I O R I  

" FLEX-SET" PREFO RMED 
YELLOW STRAND 
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PATE CIS 
I N V E N TO R S  
Write for these Books 

,-, AN you answer these questions : How do the U Patent Laws prated aU inventor ? "'hat is tile 
first silllple step to take to establish a claim to an 
invention ? 'Vhat Idnd of a s ketch 01' drawing is 
needed ? When is a model needed ? What ean an 
i nrentor do to secure financial ass istance ? \Vhat can be 
vatente d ?  How ran a man go about selling an invention ? 
'!'hese and many oth�r Jlo j n t. �  aTe ('overed in the two books 
shown here. Both of them are yours for the asking. 

HOW WE HELP 
INVENTORS 

For thirty- seve'n years,  it 
has  been our lm�iness to 
i l e lp  inventors ; to assist  
t i l  em in Reeuring a l l  the 
protect ion  to which they are 
entitled. 'Ve tell you how 
to ayo i d  pitfalls . "'e en-

deavor to keep expense 
at  a minimum and ar
range deferred payments 
\yhen needed. The facts in 
these books can be  worth 
much to the man with a 
practical ,  useful,  salable 
invention. 'Vrite us  a 
card or use the handy 
coupon. Copies will be 
sent with our ('ompliments.  

EVACNS i Co. 
V I CT O R  J. E V A N S  & CO . .  
Reg istered Patent Attorneys, 
237 - H  V i ctor B u i l d i n g ,  
W ash i n gton,  D .  C.  

I 
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I 
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tions on \Vhen and How to Sell an Invention. " I Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
Street and No. . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . I 

I 
City or Town. . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
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ELP FOR INVENTORS ! 

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

C R E SC E N T  T O O L  C O M  PA N Y, De pt. H , C i n c i n n at i , O.  

The New Science 
and the 

Old Religion 
By THoRNwELL JACOBS 

Litt. D., LL. D. 

The president of Oglethorpe Uni· 
versity, of Atlanta, presents in this 
work a 517 ·page, illustrated survey 
of cosmology, evolution, human 
origins and an orientation regard
ing the meaning and nature of life, 
in an attempt to find a formula that 
will make it possible for the reader 
"to keep his faith without stultify
ing his judgment." The book leans 
heavily in the direction of religion 
but not fundamentalism, and should 
be acceptable to those who believe 
there is no opposition between re
ligion and science, and who cher
ish religion.-$3.95 postpaid. 

Send orders to 

SCIENTIFIC AMERICAN 

24 W. 40th St. New York City 
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turous pilots. In Captain Hawks' entrancing 
book we meet them all, and at the most 
hazardous instants of their lives. Eddie 
Allen, the test pilot, "lands on a cloud" and 
brings a new ship to earth after the most 
trying maneuvers. Jimmie Mattern, flying 
'round the world, is lost flying the Atlantic, 
gobbled up in Siberia-apparently-and it 
is many weeks before the world finds him. 
Casey Jones relates how he almost lost 
Gene Tunney when flying to the famous 
Dempsey-Tunney fight. Rickenbacker, Jim· 
my Doolittle, George Vaughn, and many 
others . . . we meet them all within the 
covers of one beautiful volume. It is all 
very well to say that flying should now be 
a matter of cold efficiency ; these stories 
still thrill us. 

"Your Wings," by Assen Jordanoff, com
bines perfect illustrations by Frank Carl
son, and tabloid simplicity with real ac
curacy in imparting the elements of flying, 
the art of aerobatics, the fundamental 
principles of navigation, the elements of 
meteorology, and so on. Here is an abso
lutely painless yet reliable method of  grasp
ing the fundamentals of flying. 

Last but not least is "The Wonder Book 
of the Air," by C. B. Allen, Aviation Editor 
of The New York Herald Tribune, and 
Lauren D. Lyman of The New York Times. 
These men have seen everything, known 
everybody in aviation. They have produced 
an admirable popular semi.historical, semi
informative book on aviation. Early His· 
tory, Flights Round the World, Why an 
Airplane Flies, In the Pilot's Cabin, Fly
ing Phraseology, and Sky Slang, are the 
names of representative chapters. A splen
did treat for any boy keen on aviation from 
the age of 12 to 72.-A. K. 

FOOD 

TIGHT lunches served on com· 
mercial airplanes might seem to 

be a small item. However, the food 
bill of 1 1  commercial airlines that 
serve meals on planes was close to 
half a million dollars in 1936. 

AMERICAN AND BRITISH 

AIRCRAFT ANNUALS 

AS it so happened, we received on the 
ft same day the Aircraft Year Book for 
1937 of the Aeronautical Chamber of Com
merce of America, and the Air Annual of 
the British Empire for 1937. For any one 
who wishes to obtain a comprehensive view 
of the marvelous strides being made by 
aviation, nothing better than either of these 
two publications can be found. Even the 
man professionally interested in aircraft de· 
velopment and constantly following techni
cal publications in this field will find much 
to instruct and even to amaze him. For the 
layman they may be as thrilling as a best 
seller. 

An adequate review of these books is  al· 
most impossible with the space at our dis
posal. The British Annual will probably 
have more reward for one seeking novelty, 
since the advances of less familiar foreign 
practice are recorded. Thus in the United 
States the Goodrich Overshoes, which move 
out under pressure and force ice from the 
wings, have become so familiar that we can 
scarcely conceive of any other device that 
would do the job. But the British have quite 
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another method. Their plan is to force 
ethylene glycol slowly through leather strips 
extending along the leading edges of the 
wings. This depresses the freezing point of 
the super·cooled moisture striking the sur· 
face and prevents solidification. 

Another point of difference lies in the 
policies adopted in the procurement of new 
designs. In the United States, constructors 
who wish to obtain contracts for military 
aircraft must build prototypes entirely at 
their own risk and expense, and take their 
chances in a competition. Under stress of 
the re·armament program, the British Air 
Ministry now has adopted the policy of 
ordering aircraft i'off the drawing board." 
In the past the policy has been to go 
through the sequence of mock-up, experi
mental prototype, a development contract, 
and finally the production contract, a proc· 
ess which took anything up to four years. 
"Off the drawing board," the development 
of a new service type may take only a little 
over a year. Not only would the adoption 
of a similar policy in the United States be 
infinitely fairer to constructors, but it would 
help us to keep ahead of foreign develop· 
ments in fighting planes. Such a happy re
sult might more than compensate for the 
possible waste in ordering a ship or two 
that might prove to be failures. 

There is another tendency in Air Minis· 
try work which we might well reflect upon. 
Our policy is to check everything, particu
larly stress calculations, in the various 
bureaus-Navy Bureau of Aeronautics, 
Materiel Division of the Army Air Corps, 
Air Commerce Bureau of the Department 
of Commerce. The aircraft designer and con
structor is, of course, a child in knowledge 
and skill compared with the officials ! The 
British are adopting a far more reasonable 
attitude. While the Air Ministry still re
serves the right to check the strength and 
safety of aircraft, the manufacturer assumes 
a far greater burden of responsibility. This 
is precisely as it should be. The less an 
industry is kept in swaddling clothes, the 
more rapid will be its progress. We do not 
remember that government bureaus helped 
the American automobile to its present won
derful stage of development ! -A .  K. 

AEROBATIC COMPETITION 

To revive and intensify public interest 
in air racing, the St. Louis Air · Race 

Association recently held, among other 
events, an "Aerobatic Competition" under 
the sanction of the National Aeronautic As
sociation. Such contests have often been 
held in Europe, but are new to the United 
States. The rules of the competition take a 
little understanding. There was an elimin· 
ation and a final contest, each of ten min· 
utes' duration. 

For each maneuver there was allotted a 
coefficient of difficulty, from 1 to 10 ; and a 
proficiency rating from 0 to 5. Thus an out
side loop had a coefficient of difficulty of 4, 
and if the judges gave a perfect rating, 
the contestant would have scored 20. The 
judges' ratings were averaged for each 
stunt executed. The j udges included such 
authorities as Jimmy Doolittle and Al 
Williams, and since the stunts were execut· 
ed at less than 1500 feet above the ground, 
there was no difficulty in scoring. 

We did not know that there were 84 

different stunts in existence, but there are. 
A spin is so easy that it only has a coefficient 
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f LY I N G - O N - E DG E 

Two daring aerobatic maneuvers de
scribed in the accompanying note 

of difficulty of 1.  A loop is such child's play 
that it only rates a coefficient of difficulty 
of 1.  The same low or slightly higher rat
ings apply to a variety of stunts which once 
upon a time were considered marvels of 
the flying art. What then do these airmen 
now consider difficult ? The double loop 
shown in the sketch does rate 10. The pilot 
enters into an outside loop in an inverted 
position, performs an outside loop, then 
rolls his machine over and makes another 
outside loop lower down, and finally comes 
out in horizontal flight. If asked to perform 
this maneuver, we would give it a coefficient 
of difficulty not of 10, but of ten thousand ! 
"Flying on edge" rates just 4 ;  another 
name for this is  "vertically banked flying." 
There were also Immelman turns, flick half 
rolls, inverted spins ; vertical 8's of inverted 
position, and so on. 

What is the effect on the public of such 
stunting done comparatively near the 
ground ? They get a thrill while the per
formance lasts. Afterwards their feeling of 
safety in the air i s  apparently increased. 
Inquiring Reporter Swanee Taylor, at one of 
the air races, investigated this very point. 
A colored man told him : "Why, after see
ing them stunts, a trolley car would be no 
safer to me than an airplane."-A. K. 

No MORE LANDING 

GEARS ? 

WE have had occasion to report in these 
columns the "belly" landings made by 

Beechcraft planes, with retracted landing 
gear. [February, 1937, page 108. Ed. l Such 
landings were either a matter of sheer nec
essity or in the nature of a stunt. Now ru
mors reach us, from well informed sources, 
that somewhere in the Middle West, "belly" 
landings, on ships without any landing 
gear, are being made successfully, time and 
time again. The fuselages of the airplanes 
used in these experiments are themselves 
provided with shock-absorbing elements on 
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their undersides. On the field where the ex
periments are being carried on, a movable 
track is shifted around by a powerful trac
tor. The movable track is designed some
what on the principle of  the escalator, and 
planes are shot off the track as if catapulted. 
On alighting, they move against the motion 
of  the track and are bronght to rest in a 
very short distance. 

If these experiments demonstrate full 
practicability, we may see the landing gear 
disappear completely. After all, the engi
neers go to great pains to design retractable 
gears, with additional complexity and 
weight, and these gears are used for on! y 
a small fraction of the flying time. What a 
step forward it would be in performance or 
at least in greater payload if they could be 
dispensed with completely.-A. K. 

ELASTIC UMBRELLA 

A NEW umbrella with a replaceable cov
er offers new convenience to travelers 

and shoppers. A telescopic frame in which 
both the ribs and the handle telescope is 
covered by an elastic cover made from latex. 
This cover is highly elastic and can be at
tached to the frame readily by hooks fas
tened to a fabric tape around its edge. The 
tape not only serves as a means for attach
ing the cover to the frame, but at the same 
time holds the opened ribs in position. The 
umbrella folds into small compass and, by 
an ingenious arrangement of telescoping 
the ribs, opens to full size with no more 
effort on the part of the user than that re
quired to open an ordinary fabric umbrella. 
-D. H. K. 

NOT NECESSARY TO S TOP 
READING TO REST EYES 

READ when, where, and how you like, 
but insist on sufficient illumination, use 

glasses if  glasses are necessary, and have a 
periodic eye examination every two or three 
years. This is the fundamental principle for 
the care of  the eyes, declares Dr. Theodore 
1. Terry, instructor in ophthalmology at the 
Harvard Medical School. 

Do not try to save your vision by avoiding 
reading, sewing, or the movies, he advised, 
because eyes do not wear out. It is disease, 
he declared, that destroys vision.-Science 
Service. 

COMFORT FOR ALLIGATORS 

HUNDREDS of miles of electric soil
heating cable have been buried in the 

ground for such ordinary agricultural pur· 
poses as supplying heat for hot beds, cold 
frames, propagating benches, germinators, 
and other horticultural applications. Now, 
in the Brookfield Zoo at Chicago, 600 feet of 
the cable is being used to warm the feet of 
alligators and turtles. 

Zoo Director Edward Bean noticed that 
the reptiles were sluggish during the cold 
weather, even though the thermometers in
dicated comfortable room temperatures. The 
'gators and turtles moved so slowly they 
hardly seemed alive ; they did not care to 
eat ; they avoided the sand in the reptile 
house. Director Bean found that the sand 
was too cold for comfort, so far as the rep
tiles were concerned. He then installed 600 
feet of General Electric soil-heating cable, 
and thereupon the inhabitants of the reptile 
house resumed normal activities. 

The flexible, lead-sheathed cable has had 
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AERONAUTICAL UNIVERSITY 
Founded by Curtiss-W right 

E NG I N EE R I N G  
( B. S .  Degree ) 

L I C E N S E D  M ECHAN I CS 
A D M I N I S T R A T I O N  

A real  tech nica l u n iversity 
ed ucation. Graduates with 
all leading aviation com

panies and air l ines.  Day and Evening c lasses. 
Government approved. Write for uA'J'iat;on as 
a Career." Add ress 

A E RO N A U T I CAL U N I VE RS ITY 
C U RTISS W R I G H T  BLDG. 

Dept. S .A. ,  1 338 S. Michigan B lvd . ,  Chicago,  I I I .  

Ten Million 
S T O R Y 
P L O T S  

a l l different-can be built with the aid 
of PLOT GENIE. Endorsed by editors. 
Widely used by s uccessful authors and 
l\iotion Picture Studios. Equally valu
able to the professional or new writer. 
Details free. Write for Circular 307.  

T H E  P LOT G E N I E  
1541  N o. Western, Hol lywood, Cal i f. 

BURIED TREASURE!  
Find i t  with t h e  New 

GOLDAK RADI OSCOPE 
Money Back Guarantee ! Loc
ates any metal including gold 
and silver even if sealed in 
glass. Most advanced scientific 
design, based on original Radio 
Balance invented by Chilson. 
Write world's largest manu
facturer of successful mineral 
locators for interesting infor
mation. 

�:!I::!���'�'i�� T H E G O L DA K  C O .  
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BE 
Before You Mal,e A Move 

- - - Get These Facts! 
I�l������N�ll:!�e

k����Y\���f ���. �ie 
a 

d����� 
First, you must know how to obtain pat� 
ent-then how to market your invention. 
Don't move in the dark-get the com � 
vlete story of Patents and the Im'en � 
tive Field before proreeding. 

How to Proceed 
Our F R E E  48 ·page 
ilook takes yoU from 
the first step in ob
taining patent to 
last step i n  commer
cializing your i n 
vention. Everything 
you lleed to know i s  O ver 1 00 i l . jn this book-pre- l u s trations p a r  e d b y e x p e r t s are in this  with years  of  train- b o o k .  E n ing i n  the patent t i re ch a p .. field. 'Ve have serv- ters are d e 
ed thousands of in- v 0 t e d  t o t h e 
"eDtors in the United val ue of a patStates and we can ent i n pro mot
s erve you very rea - i n g t h e f i n a l  
sonably o n  liberal success o f  your 
terms. Don ' t delay i nvention. 
-learn what you 
must do today-Send for our FREE 
book, "Patent Guide" and "Record 
of Invention" Blank. 

iII;!'!t:I!I:',. 
Registered Patent Attorneys I 54.8 .. Y Adams Building I WASHINGTON, D. C. 

Please send me your FREE BOOK, "Patent Guide for I 
the Inventor" and your "Record of Invention" form. I without a�y cost or obligation on my part. 

I 
NAME ... . . . . 

ADDRESS . . .  

I 
I 
I 
I 

_ �·'=·2r·�;;��£"Wi!�·���ti!!��i£·� _ _  --: 

I SELL PATENTS 
If you wish to add New Products to your line, 
or have a good Patent to sell, write me-

CHARLES A. SCOTT 
Established 1900 

773 SA Garson Ave. Rochester, N. Y. 

Air Conditioning 
By J. A. MOYER and R. U. FITTZ 
HERE for the first time in one 
volume is a complete treatise. 
The first half of the book cov
ers theoretical fundamentals and 
discusses such phases of air con
ditioning as air filtration, refrig
eration

' 
humidity control, and so 

on. The second half gives a 
thorough study of design re
quirements, including such fea
tures as examples of typical air 
conditioning designs with the 
necessary calculations for the
aters, restaurants, food factories, 
textile mills, and so forth, also 
giving attention to recent ad
vances in household, office build
ing, railroad train, and theater 
applications.-$4.20 postpaid. 

For sale by 
SCIENTIFIC AMERICAN 
24 West 40th St., New York 
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numerous unexpected applications. Aquaria 
and lily ponds containing delicate tropical 
fish or rare plants that cannot withstand 
chilled water have been protected with 
lengths of the cable. Floors in buildings are 
being kept warm and dry with it. Other in
stallations of  such cable are supplying low 
heat to liquid products in pipe lines. Indus
trial applications have included immersion 
heating for miscellaneous storage, treating, 
and manufacturing processes in such varied 
places as glass, chemical, and soap factories. 
Poultry brooders are being kept warm with 
the cable, thermostatically controlled ; down
spouts and gutters of  homes and other build
ings are kept from being ice-clogged. 

TIT ANIUM MAKES PAPER 

OPAQUE 

BECAUSE its index of refraction is much 
higher than that of  the vehicle of print

ing ink, titanium oxide added in small 
amounts to paper makes even thin papers 
opaque and prevents printed matter from 
showing through from the other side. In 
this respect titanium pigments are superior 
to others used in sizing and finishing paper 
stock. The opacity of a 16-pound rag-con
tent paper is increased from 74 percent to 
86 percent by the addition of 3.8 percent 
titanium oxide. This difference is  especially 
important in making papers for modern 
books of 1000 pages or more to be bound in 
a single volume, since without this added 
opacity reading is extremely difficult.
D. H. K. 

TESTING MACHINE 

DEFEATS COINERS 

COUNTERFEITERS' Enemy No. I ,  the 
invention of a Sydney, Australia, en

gineer, R. J.  Lyttle, is now at work for the 
first time. It has been installed at the Com
monwealth Bank, where it is  handling 1000 
coins every 3lh minutes, counting them, 
bagging them, and decisively and unfail
ingly rejecting "duds." 

Lyttle has received inquiries from banks 
all over the world about his machine which 
electrically analyses every coin it handles 
and compares it with a master coin. So ac
curately does it work that it even rejects 
shillings which were made in China some 
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time ago and circulated in Australia and 
which had the unusual fault of containing 
4 percent too much silver.-Australian 
Press Bureau. 

MOTOR CAR INSIDE A 

WATER MAIN 

A NEW water pipe 15lh miles long re
cently built by the Los Angeles Bureau 

of Water Works & Supply was an incentive 
to devise a better means of inspecting the 
interior of  water mains. This particular main 
is 36 inches in diameter which would offer 
no serious problem as a limiting dimension 
in the design of a motor-propelled vehicle 
suitable for carrying an inspector and equip
ment. Requirements were made more diffi
cult, however, by valves 20 inches in di
ameter and the necessity for taking the ve
hicle into or out of  the pipe through 11- by 
18-inch elliptical manholes. In addition to 
conveying inspectors through the line, a 
major function of the equipment is to test 
the enamel with which the inside of the pipe 
is coated and to treat the "holidays" or 
small defects in this coating such as are 
found by the usual high-voltage brush test. 

These several requirements have been met 
by a vehicle which is  used even on grades up 
to 8 or 10 percent, sometimes pulling two 
trailers with a total of three men. The con
veyance has traveled 20 miles per hour on 
level ground and once the writer attained 

A bove: The inspection motor car in
side a 36-inch water main. Below: 
The car ready for an inspection trip 
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a speed of 15 miles per hour while backing 
inside the pipe line. It can be used for in
spection and for conveying materials used 
in p atching or placing enamel. 

Essentially the motor car is composed of 
three parts : a battery box, a right- and a left
wheel unit. The battery box serves as a 
chassis to which the other units are attach· 
ed. Two 150-ampere-hour, six-volt storage 
batteries are used, connected in series, and 
mounted one above the other. Braking is 
accomplished by means of a fiber shoe which 
may be pressed against the tire of the right 
wheel by a hand lever. On the left wheel unit 
a starter-generator, such as is used with au· 
tomobile engines, is coupled to the single 
driving wheel by chain and sprocket. The 
motor can be reversed by shifting the brush 
ring. The starter button is operated by the 
right foot and a spring clip on the end of a 
flexible lead permits the motor to be oper
ated at voltages ranging from six to 12 in 
two-volt stages. 

Potential for the brushes is  supplied by 
an induction coil ( from a model T Ford ) 
mounted on the side of the battery box. The 
brushes subject the enamel to a potential of 
about 10,000 volts. As the carriage moves 
forward at two or three miles per hour, the 
entire periphery of the pipe continuously is 
swept by this high potential . The enamel, 
with its normal thickness of 0.010 inch, 
withstands this voltage if there are no flaws. 
The slightest opening, however, causes a 
visible and audible spark as the brush pass· 
es. When exactly located, the spot is cover
ed with enamel by the man in the trailer. 
-Howard Wait in Engineering News-Rec
ord. 

FERTILIZING FISH PONDS 

By adding fertilizer to fish ponds to pro
mote the growth of vegetation upon 

which the fish feed, the Czechoslovakian 
government has been able to increase the 
yield of fish. Approximately a ton of mixed 
fertilizer and lime is  used per ton of fish 
prod uced. Both chemical fertilizers and 
barnyard manures are finding markets for 
this purpose.-D. H. K. 

MECHANICAL MONSTERS 
TAMED By RUBBER 

TAMING of machinery that frazzles the 
nerves of employees and threatens to 

crack the buildings in which it is located, 
is the latest victory of engineers, whose 
perfection of rubber suspensions for heavy 
factory units is opening an era of freedom 
from vibration and noise. 

According to J.  D. Tew, president of The 
B.  F. Goodrich Company, whose engineers 
developed vibro·insulators-shown on this 
page-as a means of  easing nervous strain 
and fatigue of  employees working in build
ings containing heavy machines in the 
Goodrich plant, rubber mountings are now 
being adapted to solve similar problems in 
nearly every industrial establishment. 

"Fatigue studies showed a great reduc
tion in nervous strain on employees tend
ing the units after vi bro· insulators were in· 
'stalled on seven machines weighing a total 
of 233 tons," declared Mr. Tew. "The range 
of  this latest improvement will soon be ex
tended when four machines weighing a total 
of 100 tons are equipped with rubber mount· 
ings. 

"After their development of rubber com-
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Standard types of rubber mountings 
designed to be used to reduce the des
tructive vibration of heavy machinery 

positions for mountings for automobile en
gines and small motors to banish vibration," 
Mr. Tew said, "our engineers decided to try 
suspending in rubber one of the heavy fac· 
tory machines. An 30·ton rubber masticator 
in the company's Akron plant was mounted 
in rubber and transmitted vibration was 
virtually eliminated, ending the threat that 
the pounding of the machine would open a 
crack in the building in which it was lo
cated." 

ARTIFICIAL RADIOACTIVE 
MATERIAL 

THE possibility of applying artificial 
radioactive elements to biologic re

search and radiation therapy has aroused 
much interest. Some investigators have 
prophesied that artificial radioactive ele
ments may eventually replace radium and 
radon for certain types of therapy. 

M. and Mme. Joliot, son-in·law and 
daughter of the late famous Mme. Curie, 
were awarded the Nobel Prize ( 1934) for 
their discovery of artificial radioactivity. 
They bombarded boron with alpha rays, 
making a substance called radio-nitrogen, 
which gave off radiation resembling the 
radiation from radium. The life of the 
product, which is about 14 minutes, is in
significant compared with the life of ra
dium. Other investigators in many parts of 
the world have followed this line of research. 
For the bombarding medium some have 
used the neutron, the electrically uncharged 
elementary particle possessing nearly the 
same mass as the hydrogen atom, and others 
have used the deuteron, the charged atom 
of heavy hydrogen. To date, more than 40 
elements have been made artificially radio
active, and the half-life of this radioactivity 
varies from a few seconds to about 14 days. 

In the radiation laboratory in the Depart
ment of Physics, University of California, a 
device called the cyclotron has been invent
ed, which creates exceedingly high velocities 
of deuterons. The high velocity of these 
deuterons is generated between the poles of 
a huge electro·magnet. Essentially, its oper
ation consists of deuterons being continu
ously accelerated 'round and 'round in a 
spiral. This gives them their high speed 
energy, which otherwise would be unobtain
able. The deuterons reach a wall of  one 
electrode and pass out of it through a slit ; 
then they pass through a thin vacuum-tight 
metal window. Materials such as common 
salt are placed at this point. It is possible to 
bombard the sodium in the salt and make 
a product known as radio-sodium. The half
life of radio-sodium is 15% hours. The 
chief advantages of these products would 
seem to lie in the homogeneity of their 

T H E  M EC H A N I S T I C  A U TO N O M Y  OF N A T U R E  
w ith 1 935 and 1 936 supplements on 

The New Vortex Atom 
1 3 1  pages, 27 diagrams 

N£U TRON 

Electron 
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When neutrons and/or protons collide, 

their contiguous portions form an elec

tron which constitutes a link between 

the colliding particles and tends to hold 

them together-hence "supergravita

tion" .  Copyright 1 9 3 7  by Carl F. Krafft. 

Price, postpaid, $1 .00_ 
l\Ioney must accompany order. 

C. F. KRAFFT 
2 5 1 0  Q St., N.W., Washington, D. C. 

ARITHMETIC 

of the 

ALTERNATING 

From Alternating 
N U M BERS 

.-.-.-.-.
+ .+.+.+.+. 

To Alternating 
CURRENTS 

A new tool for engineers and 

teachers of engineering 

who deal with the harmonics 

of alternating currents. 

By ROBERT A. PHILIP 

Price Three Dollars. 

THE M O NOGRAPHIC PRESS 
1 06 Washingto n  St., Fairhave n ,  M ass. 
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WANTED MEN TO CAST 5 & 10e 
NOVEL TIES, TOY AUTOS 

ASH TRAYS, ETC. for old Established Firm 

Can be done in any spare room, basement or 
garage and no experience necessary. A rare op
portunity to devote your spare o r  full time to 
profitable work. Allply only if you mean strict
ly business, stating age and space available .  

Metal Cast Products Co., Dept. S 
1 696 Boston Road New York, N. Y. 

G E A R S  
I n  Stock- I m mediate Del ivery 

Gears. speed reducers. sprockets, thrust 
bearings. flexible couplings, pulleys, etc. A 
complete line is carried in ourChicagostock. 
Can also quote on special gears of any kind. 
Send u s  your blue prints and inquIries. 

Write for Catalog  No. 20 

CHICAGO GEAR WORKS. 

769-773 W. Jackson Blvd .• CHICAGO, III. 

1�lt'tl�16 1 I 'j ;'
���n!��'� �!�'��5����nd \ ' I I I 1�1� /t� f��e�a�:����e,;i!� fh:ai1Yd:�i:.

i�I�·�!;iC:d 
in our former ads in S. A. The illustration 
Bilows a full-size portion of the Beales. Any-

I \1 1 1 1 \ 1 1 1 1  1 1 1 1 [ 1 1 1 1) ��;� ;";�� U�d�u\',';;di�ht\"'��,:�:;\",,ld":: 
rule value on the present market. Order 
one today. Money refunded if you arenot 
Entisfied. PriM, with Instructions, $5.00. 

1 Ca�h or C.O.D. Circulars free. a I I Gilson Slide Rule Co., Stuart, Fla. ,'t'" 1 1  1 I I I " , . Slide Rule Mciker3 8ince 1915 

� 
Balance a s above with 1 - 5 0 ; 1 · 20 ; 2 - ] 0 ;  1-5  and 2 - 2  
g r a m  weights, base 6 % "  x 3 % "  $4.75 .  Catalog with 
3000 illustrations of laboratory apparatus sent for 50c. 
Catalog listing 1 0 , 0 0 0  chemicals. drugs.  flavors . etc. 
and 1700 scientifiC books sent for 25c. \Vholesale 
Price List  1000 ill. lOco 

L A B O R A T O R Y  M A T E R I A LS C O M P A N Y  
637 East 7 1 st St. C h i cago.  I l l i no i s  

WHY N or ���h�r1��in��I���m:�: fi�: 
sects. Profit or Pleasure. I buy hundreds of kinds 
for collections. Some wort.h $ 1  to $7 each. Simple 
outdoor work with my Instructions, pictures. price 
list. Write today! Send 10 cents for Illustrated 
Prospectus. before sending butterflies. 

Dept. �:;', W��lr�22�;�e: m������lifornia 

When you write to 
advertisers 

• The Editor will appreciate 
it if you will mention that 
you 
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it in 
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radiations, the suitability of their half-lives 
for therapeutic uses, and the non-toxicity of 
their decay products. Several other research 
laboratories have acquired cyclotrons, and 
more are obtaining them now. 

The life of the radioactive substance is 
short and therefore would probably not be 
as detrimental to the human being as 
radium when it is taken internally. More 
experimental work is required. At present 
it will be retarded because of  the unavail
ability of machines to produce artificial 
radioactive materials. Other instruments 
have been developed for this purpose, but 
the cyclotron seems to present the greatest 
possibilities. Its bulk of several tons and 
its great expense necessarily restrict re
search activity except in localities where 
the cyclotron is already available.-lournal 
of the American Medical Association. 

WARNING ON USE OF 
NOSE DROPS BY LAYMEN 

T
HE mother who puts drops i n  her child's  
nose or sprays it to relieve a cold may 

inadvertently give him pneumonia or other 
serious lung trouble. So may the lay person 
who uses a certain type of nose spray or 
drops for his own cold. 

This danger was pointed out by Dr. Paul 
R. Cannon of the University of Chicago be
fore the Federation of American Societies 
for Experimental Biology. He and Dr. Theo
dore Walsh found in animal studies that the 
oil of  these sprays and drops may get into 
the lungs, frequently causing edema, or 
watery swelling, and pneumonia. 

The particular kind of nose sprays which 
Dr. Cannon warned against are those in 
which the medicinal substances are dis
solved in light oils. Mineral oils are used 
in many of the preparations because they 
keep better than plant oils. Plant oils, 
however, are safer because if they do get 
into the lungs the tissues can dispose of 
them. If  these sprays and drops are used 
expertly, as by a physician, there is prob
ably little danger. It is their indiscriminate 
use by the untrained person that may cause 
serious trouble .-Science Service. 

PORTABLE VIBROGRAPH 

O
UR highly mechanized age has  raised 
the serious problem of what to do about 

vibration. Faster traffic speeds, the design 
and construction of new machinery and ve
hicles, building and mining operations, and 
many other activities make the study of 
vibration important to s afety, comfort and 
economy. 

Among a number of models of  vibrographs 
manufactured by the Cambridge Instrument 
Company for recording the characteristics 
of vibration, the instrument illustrated is 
particularly interesting because of its port
ability and its novel method of writing its 
records in permanent form on a strip of 
celluloid. This portable vibrograph is  de
signed for making spot tests of  high-period 
vibrations and can be applied to a vibrating 
surface in any plane. 

A small projection at the base of the in
strument is  pressed against the surface at 
the point where it is desired to measure the 
vibration. The vibration is transmitted 
through a series of levers to a fine stylus 
moving over a strip of celluloid film wrapped 
around a drum, the levers giving a mechan
ical magnification seven to one. A celluloid 
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strip 35 millimeters wide and 16 centimeters 
long is moved past the stylus by means of a 
clockwork mechanism, the speed of which 
can be varied from 3 to 20 millimeters per 
second by means of a switch. The stylus 
actually deforms the celluloid plastically 
and does not scratch it. 

Means are provided to raise the stylus out 
of contact with the film to protect its point 
when the instrument is not in use. An inde
pendent time record is traced on the inner 
surface of the strip by a second stylus en
closed within the drum, and controlled from 
a separate contact-breaking clock arranged 
to make and break the electric circuit at 
regular intervals of ¥loth of a second. Four
way connecting leads pass through the re
movable handle to connect the apparatus to a 
battery. A push-button switch on the handle 
starts and stops the clockwork driving the 
film and the time-marking mechanism. 

The records obtained with the instrument 
are of micro size, and are projected and en
larged for examination and photographic 
reproduction. The record line is  very clearly 
defined and will bear considerable magnifi
cation. Records can be removed from the 
instrument and examined immediately after 
they are made without chemical treatment 
or any lighting precautions, and are not de
stroyed by water, oil, or dirt. 

NON-S KINNING PAINTS 

T
H E  tendency of paints to form skins on 
the exposed surface is counteracted by 

a new synthetic addition-compound recently 
put on the market. This material has no ad
verse effect on the paint when applied, but 
prevents the formation of a slimy skin in 
the can.-D. H. K. 

INVISIBLE ELECTRIC SNARE 

FOR BURGLARS 

H
OW an intricate net of invisible elec

tric rays can be used effectively to 
snare burglars and kidnappers, and bring 
down the law upon them without their being 
aware of it, was demonstrated to a technical 
group in New York by engineers of the 
Signaphone Corporation. 

Developed with the aid of General Electric 
engineers, the protectional device relies 

Above: The portable vibrograph, 
and, below, a record of vibration 
made by a stylus on moving celluloid 
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Invisible reflected light beams pro
tect these offices from burglary_ See 
complete explanation in text below 

principally on the photo·tube to foil marau· 
ders. The protective network was made up 
of the beam from a standard automobile 
headlight bulb, from which all visible rays 
of the light spectrum had been filtered. By 
a multiple system of mirrors, this single in· 
visible beam was reflected back and forth 
across a room, around corners, and at differ· 
ent levels and angles until the guarded area 
was completely protected against movement 
of a body in any direction. 

The system is extremely flexible in that 
the energy released by interfering with any 
beam can be used for various purposes, 
such as sounding an outside bell or siren. 
The type of installation demonstrated was 
unique and presaged more modern and effec
tive methods. It automatically cleared a 
telephone line, dialed police headquarters, 
and transmitted a spoken message summon· 
ing aid. After this message had been reo 
peated for a minute and a half, the device 
"hung up" and then called the telephone 
company, repeating its message for the same 
period as a check upon the first call. Having 
done this, it once more cleared the line and 
automatically placed the telephone back in 
service. 

It could j ust as easily have dialed the fire 
department, or summoned aid from other 
quarters. The invisible beams are sensitive 
to smoke as well as hliman intrusion. A 
small button is provided to check the ap· 
paratus so that operation can be assured 
before leaving the protected premises or 
retiring. 

PROOF OF THE MATTER 

IS IN THE MAKING 

T HE following note from Science and 
Culture ( Calcutta)  describes an experi. 

ment which is to be made by the noted 
Dutch·German physicist, Professor Paul 
Debye, most recent Nobel Chemistry Prize 
Winner. If this experiment succeeds it will 
provide a tangible answer to many who have 
refused to believe in the possibility of 
"heavy matter." 

"Probably the reader knows that astron· 
omers have discovered a system of bodies in 
the heavens which are known as white 
dwarfs, in which the density of matter may 
be 60,000 times, nay, even a million times, 
that of platinum which is the heaviest metal 
known on the earth. How does this thing 
take place ? Matter must be existing inside 
these stars in a form which is not known 
to us on the earth. It is well known that the 
atom which we know on the earth consists 
of the nucleus with a positive charge sur· 
rounded by a shell of electrons. On subject· 
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ing matter to compression, the diminution 
of volume which takes place is opposed by 
the mutual repulsion of the electron shells 
and atomic nuclei. Further increase of pres· 
sure will then lead to the successive strip. 
ping of the electron shells, until in the end 
we have nothing but the stripped nuclei 
occupying an extremely small volume with 
free electrons lurking between them in an 
unknown form. This pressure ionization is 
supposed to exist in white dwarfs. 

"This kind of effect is rendered probable 
by the existence of neutrons, the new ele· 
mentary particle discovered by Chadwick 
in 1932. This neutron is  of extremely small 
dimension and it has been found to be a 
constituent of all nuclei. Further, the neu· 
trons and protons appear to have strong 
attraction for each other when very close. 
In white dwarfs, therefore, most of the mat· 
ter probably consists of agglomeration of 
neutrons and protons. 

"Debye proposes to produce this state by 
a novel experiment. He will make a cyclo
tron, an apparatus which has been invented 
by Lawrence of California and is found to 
give us a very copious supply of neutrons. 
These neutrons will be shot into a path 
which is maintained at absolute zero of 
temperature. Debye thinks that neutrons 
will then cling to each other and will form 
a sort of compact mass which, volume for 
volume, will be a million times heavier than 
ordinary matter and will thus be a piece of 
white·dwarf matter." 

FIERY RIVER 
" S  T ARDUST" on the river Seine 

during the Paris 1937 Interna
tional Exposition which started in 
May, will transform the water into 
a river of fire. A metallic dust is 
scattered over a thick layer of oil 
on the water, while shafts of vari
colored lights are focused upon this 
glittering surface from a tower on 
the river bank. So far, we have been 
unable to learn just how the fishes 
are faring with this deadly diet. 

BILLION ELMS 
THREATENED BY DISEASE 

WITH the nation's elm trees counted 
for the first time, the American Fores· 

try Association recently announced that 
unless immediate steps are taken by Con· 
gress to control the spread of the Dutch 
elm disease, destruction of a billion trees, 
with a monetary value of more than 
750,000,000 dollars, is imminent. The sav· 
ing of this tree resource, the extent and 
magnitude of which was heretofore un· 
known, the association stated, constitutes one 
of the most urgent conservation problems 
of the federal government and the nation. 

PARAFFINED FRUIT 

COATINGS of paraffin wax are being 
applied to fruits and vegetables to pre· 

serve them from the garden to the kitchen. 
By properly selecting the grade of paraffin 
used, a coating can be applied to tropical 
fruits and to vegetables, including even the 
lowly turnip, which preserves their fresh· 
ness over long periods of time. The p araffin 
is removed with the peel.-D. H. K. 

Now. an Evin
rude for only 

$45 • • • and what 
an Evinrude! Weighs 
little more than a pair 
of oars • • •  drives, good 
sized boats up to 5V2 
miles an hour • • • 

uses only a single quart 
of fuel in I V2 hours! 

Famed Evinrude Hood
ed Power construction, 
water-sealed silencing 
and finger·tip controls. 
Smooth. quiet. depend
able power for row
hoats. fishinq c r a f t .  
canoes, dinghies. 

. Write today for complete cat
alog on the Scout and other 
Evinrude models. Address. 
EVINRUDE MOTORS. 5229 N. 
27th Street. Milwaukee. Wis. 
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Aviation demanding trained men. 50 more Lineoln grad
uates take responsible positions with leading aviation com
panies. This Government Approved Schovl will train you for 
Government license as Pilot or Airplane Mechanic and assist 
you in locating position when Qualified. Airline Pilots get lip 
to $700 a month. Other Pilot and Mechanics' positions also 
pay big. Write today for complete information. 

LINCOLN AIRPLANE & FLYING SCHOOL 373 Aircraft Bldg. Lincoln. N ebraska 

Experimental and Model Work 
Fine Instruments and Fine Machinery 

Inventions D eveloped 
Special Tools, Dies, Gear' Cutting, Etc. 

H E N R Y Z U H R, I n c. ,  1 87 Lafayette St., N. Y. C. 

assembled, refinished and proof tested. rsed selected 
barrel, 24", heat treated receiver, properly head spaced. 
Huitable for Legion Posts and Hunting. Length 44", 
weight 9 lbs. , shipping \veig'ht 1 6  lbs. Price $18. 
Catalog, 364 pages for 50  cents . 

New c ircu lar for 3c stamp.  

Francis BannerIllan S o n s ,  501 B'way, N. Y. City 

A whole shop full of tools in 
one. Grinds, polishes, routs, 
drills, cuts, carves, sands, 
saws, sharpens, engraves. 
Uses 200 different acces· 
sories. For home, shop or 
take to job. Plugs in any 
light socket A C or D C l l O 
v. 1 3 , 0 0 0  r. p. m. For 
Get A Demonstration Faster 
atHardware, Dept. Stores, � iOga�Ma��:Y���C�T�i�L ! fA _ . .. . CRA"SMAN 
$10.75 and up postpaid. 3 ,� Project Book 
Accessories Free De Luxe 

" Pleasure and Profit with a Han. 

Model. $18.50. with 6 Ac- fne:i;:�;sfrit�::��fn�l:��lg�':��i 
cessones. Catalog Free . projects 2Sc, stamps or coin. 

CHICAGO WHEEL & MFG. CO .• 1101 W. Monroe SI ., Dept. E, Chicago 
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TRADE MARI(S 
AND 

UNFAIR 

COMPETITION 
By ORSON D. MUNN 

A TRADE MARK is an intan

gible asset of a business, yet 

its actual value may grow so 

large that it becomes the very 

foundation on which depends 

the whole structure of the 

business. Because of this fact, 

every business man should 

have avail able such informa

tion on trade marks as will 

enable him to j udge with a 

fair degree of accuracy the 

d e s i r a b i l it y  of any mark 

which he may be consider

mg.  

Here, m one handy vol

ume, written in n o n - l e g a l  

terms, i s  a simp le yet com

prehensive interpretation of 

the Federal statutes and the 

body of common law relat

ing to trade marks and un

fair competition . 

Price $ 1 .00 postpaid 

Published by 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 
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CURRENT BULLETIN BRIEFS 
(Bulletins listed a s  being obtainable through Scientific American can b e  supplied only by mail) 

HOUSE PLANTS, by Robert Van Tress, ( Bota-
ny Leaflet 20) is a 36-page booklet that 

describes and illustrates nearly 30 different 
plants that can be raised successfully in pots 
and window boxes in the home. The author 
gives complete instructions as to the proper 
care and feeding of  plants and concludes 
with a list of  numerous plants, other than 
those illustrated, which may be grown in the 
home. Field Museum of Natural History, 
Chicago, Illinois.-37 cents. 

How AN AMERICAN TECHNICAL LABORATORY 
S OLVES THE PROBLEM OF FAST DYES is 

a 12-page mimeographed booklet that shows 
how it is now possible to buy materials 
which will retain their color as long as the 
fabric holds together. The development of the 
dye industry in the United States has reach
ed a point where the fastness of  dyes and the 
technique of  their application are such that 
there is no longer any excuse for the value 
of a fabric being reduced or ruined because 
of improper dyeing. Write for Bulletin 737 A 
to Scientific American, 24 West 40th Street, 
New Yorlc City.-3 cent stamp. 

DESCRIPTIONS OF AIRPORTS AND LANDING 
FIELDS IN THE UNITED STATES, AIRWAY 

BULLETIN No. 2, lists in concise form all 
such fields, giving such pertinent data as 
exact location, surface, runways available if 
any, how the field is marked, and what facil
ities are available to the flyer. Since this 
bulletin is available only in a limited quan
tity, it can be sent only to those who actu
ally have need for it. Department of Com
merce, Bureau of A ir Commerce, Washing
ton, D. C.-Gratis. 

BROWN PYROMETER covers a complete line of 
millivoltmeter pyrometers - indicating, 

recording, and controlling. It also describes 
a new moisture-proof rotary switch, multiple 
key type switch, control relays, valve me
chanisms, thermo-couples, and accessories. 
It is of particular interest to plant managers 
and executives. Write for Bulletin 737B to 
Scientific American, 24 West 40th Street, 
New York City.-3 cent stamp. 

CONSOLIDATED ODOR ABSORBERS IN AIR 
CONDITIONING shows how one organiza

tion has attacked a problem peculiar to the 
developing science of air conditioning. Re
circulated air in sllch systems is apt to be
come objectionable unless some method of 
odor absorption is used. The present booklet 
shows several types of such absorbing units 
and tells specifically of their applications. 
Write for Bulletin 737C to Scientific Ameri
can, 24 West 40th Street, New Yo ric City.-
3 cent stamp. 

AIR TRANSPORT IN FOREIGN COMMERCE. by 
Colonel Edgar S .  Gorrell, is a reprint of 

an address delivered before the National 
Foreign Trade Convention, and is a definite 
plea for more business for the airlines. It 
shows specifically the advantages that will 
accrue to the American business man who 
has control of any appreciable volume of 
foreign trade, if he makes use of the com
mercial  air service that is now available to 

practically all parts of the world. National 
Foreign Trade Council, 26 Beaver Street, 
New Y orlc City.-Gratis. 

FACT Is SOUNDER THAN FICTION is a small 
pamphlet which draws attention to the 

desirability of fact finding by actual labora
tory work rather than by letting the con
sumer of manufactured goods find out for 
himself the desirable and undesirable fea
tures. This booklet is chiefly intended for 
those who have a genuine interest in re
search and testing. Electrical Testing Lab
oratories, 80th Street and East End Avenue. 
New Yorlc City.-Gratis. 

How AND WHEN TO SPRAY AND DUST FRUIT 
TREES, VEGETABLES, PLANTS, ORNAMENT

ALS is a pamphlet that covers the subject in 
tabular form, telling what sprays and dust 
are most desirable and when they should be 
applied. The information will be of interest 
and value to owners of  small gardens as well 
as to managers of the largest farms and 
orchards. E. I. du Pont de Nemours & Com
pany, Inc., Wilmington, Delaware.-Gratis. 

ALTERNATING CURRENTS IN RADIO RECEIVERS, 
by John F. Rider, is predicated upon the 

idea that a more detailed and elaborate 
presentation of certain basic A.C. phenome
na is desirable, particularly as applied to 
modern radio receivers. This bound book of 
94 pages will be of particular value to the 
radio technician. fohn F. Rider, Publisher 
1440 Broadway, New York City.--60 cents. 

GLORIFY YOUR PRODUCT is a 20-page booklet 
that shows how aggressive business firms 

are definitely increasing their sales through 
the medium of talking motion pictures. The 
booklet tells of some of the organizations 
that have made use of this advertising meth
od and of the results which they have ob
tained. Gratis to advertising and sales execu
tives. Herman A .  DeVry, Inc., 1 1 1 1  Center 
Street, Chicago, Illinois. 

THE WILD TURKEY ON THE MISSOURI OZARK 
RANGE, by Harold L. Blakely, is a com

prehensive report covering the life history. 
features limiting abundance, field manage
ment, and future conservation problems of 
this particular game bird. 32 pages includ
ing a bibliography. United States Depart
ment of Agriculture, Bureau of Biological 
Survey, Washington, D. C.-Gratis. 

WHO SELECTS AMERICA'S MOVIES ? is a dis-
cussion of the advantages and disadvan

tages of "block booking," a phase of motion 
picture distribution that has been subjected 
to vigorous argument pro and con for a good 
many years. Motion Picture Producers and 
Distributors of America, Inc., 28 West 44 
Street, New York City.-Gratis. 

CHEMICALS is a listing of acids and heavy 
chemicals, agricultural chemicals, elec

troplating chemicals, electroplating equip
ment, and zinc and alloys, arranged in al
phabetical form and giving data of partic
ular interest to purchasers. E. I. du Pont de 
Nemours & Co., Inc., Grasselli Chemicals 
Department, Wilmington, Delaware.-Gratis. 
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LEGAL HIGH-LIGHTS 
Patent, Trademark, and Related Legal Proceedings That 

May Have a Direct Effect on Your Business 

By 0 R S O N  D. M U N N, Litt.B. ,  LL.B. ,  Sc.D. 
New York Bar 

Editor, Sc ientific American 

PROCESSED PRODUCT 

THE sale of the product of a patented 
process does not infringe a patent for 

the process. The United States patent statute 
provides that any person "who has invented 
or discovered any new and useful art, rna· 
chine, manufacture or composition of mat· 
ter" may obtain a patent therefor. The word 
"art" as used in the patent statute has been 
interpreted as synonymous with "process" 
or "method" and means an act or a series of 
acts performed upon a given subject matter 
to transform or  reduce it to a different state. 

The question frequently arises whether 
the owner of  a process patent can bring suit 
for patent infringement against one who 
sells a product which was made by a process 
infringing the process patent. It is well es· 
tablished, however, that the mere sale of 
the product of a patented process does not 
infringe the patent for the process. This 
question was recently passed upon by the 
Circuit Court of Appeals for the Second 
Circuit in a suit for infringement of a pro· 
cess patent . In that case the evidence showed 
that the defendant employed the alleged in
fringing process prior to the granting of the 
patent and that subsequent to the granting 
of the patent he did not employ the process 
but merely sold the products which had 
been made by the process prior to the grant
ing of the patent. The court stated : "A 
mere sale of the product of the process does 
not constitute an infringement of a process 
patent." 

There has been considerable agitation by 
inventors from time to time to amend the 
patent law so as to permit the owner of a 
process patent to proceed directly against 
the seller of the product of the process. It 
is contended by those favoring such an 
amendment that the owner of a process 
patent has no effective remedy unless he 
can proceed against the seller of the product. 
As yet such attempts to amend the law have 
not met with success and the only remedy 
open to the owner of  a process patent is a 
suit against the user of the process. 

FULL OF HOLES 

"GENUINE imported Swiss cheese" 
means cheese made in Switzerland 

and no other place-at least in New York 
State. 

In a recent case in the New York Supreme 
Court the defendant offered for sale as 
"genuine imported extra fine quality Swiss 
cheese" a cheese which was manufactured in 
Denmark. The cheese was of the type known 
as Swiss cheese and it was imported from 
Europe into the United States. Neverthe
less, the court found that the words "genu· 
ine imported Swiss cheese" had acquired a 

special meaning indicating cheese made in 
Switzerland, and granted an injunction 
against advertising cheese from other coun· 
tries in this manner. In reaching this con
clusion the court stated : 

"Over a long period of time the words 
'genuine imported Swiss cheese' have ac
quired a secondary meaning in the sense 
that they are associated in the minds of the 
public� with a special type and quality of  
cheese imported from Switzerland. While 
the defendants, in offering for sale 'genuine 
imported extra fine quality Swiss cheese' 
express a literal truth, they nevertheless con
vey to the public the impression that the 
cheese offered is imported from Switzer
land." 

PATENTABLE S UBSTITUTE 

ORDINARILY the substitution of one 
material for another in a machine or 

article of manufacture does not amount to 
invention and can not be protected by 
patent. 

The Court of Customs and Patent Ap· 
peals passed upon this question in a recent 
case involving an application for a patent 
on a high -speed rotary cutter made of steel 
of the high-carbon and high-chrome type. 
There was nothing new in the design of 
the cutter and the high-carbon high-chrome 
steel was also old. The inventor contended 
that the invention resided in making the 
cutter out of the particular material se
lected. The Patent Office tribunals refused 
to grant a patent and the Court of Customs 
and Patent Appeals sustained the Patent 
Office, stating : "As a general proposition 
of law, the mere substitution of materials 
is unpatentable." In reaching this con
clusion the court found that high-carbon 
high-chrome steel had been used in other 
tools and that its properties were well 
known. The court found further that the in
ventor had merely selected the material for 
its well known properties and in so doing 
had merely exercised "the mechanical skill 
of one experienced in the art" rather than 
the skill of an inventor. 

While the general proposition that the 
mere substitution of  materials is unpatent
able appears to be clear and understand
able, its application to particular cases is 
sometimes confusing. Thus, in cases where 
a new and unexpected result is ob
tained by substituting one material for an
other, a patent will be granted. Also, 
where an inventor, by selecting a particular 
material, solves a problem of long standing 
in the art, which other inventors had tried 
unsuccessfully to solve, he is entitled to a 
patent which will protect the use of the 
particular material selected. 

The difficulty of this problem is illus
trated by a recent case decided by the 
Court of Appeals for the District of Colum
bia, in which the Commissioner of Patents 
was ordered by the Court to grant a patent 
covering a heating coil, for cracking hydro
carbon oils, made of an iron-chromium
nickel alloy. In that case the Court found 
that prior to the use of iron-chromium
nickel alloy for making the heating coils 
as taught by the inventor, the cracking 
coils were the source of considerable 
trouble due to their rapid deterioration 
and corrosion. It had been thought that the 
difficulty was occasioned by the acids in 
the hydro-carbon oils and unsuccessful at
tempts had been made to solve the problem 
by making the coils of acid-resisting mate
rial. 

In the present case the inventor found 
that the corrosion was caused by sulphides 
in the hydro-carbon oils and he selected a 
material which resisted the corrosive ac
tion of the sulphides. By so doing, the 
Court found he solved a problem of long 
standing in the art and held that he was 
entitled to {l patent. 

It will be appreciated from the foregoing 
examples that while it may be stated, as 
a general proposition of law, that the sub
stitution of materials is not patentable, 
there are many cases in which the selec
tion of a particular material may amount 
to invention and be entitled to patent pro
tection. 

HONORABLE DISCHARGE 

FOR some time after the World War the 
Army and Navy disposed of large quanti

ties of merchandise which were purchased 
and resold to the public by stores which in
cluded in their names the words "Army and 
Navy" in one form or another. In recent 
years the quantity of goods sold by the Army 
and Navy in this manner has greatly de
creased, and many of the stores including 
the words "Army and Navy" in their names 
handle substantially no merchandise from 
the Army and Navy. 

The Federal Trade Commission recently 
proceeded against such a store charging 
that the words "Army and Navy" in its 
name were misleading and that their use 
was injurious to its competitors and to the 
public. The Commission found that at one 
time approximately 90 percent of the mer
chandise offered for sale by the store was 
procured from the Army and Navy but that 
in recent years as little as 10 percent was 
procured from this source. The Commission 
then ordered the store to cease and desist 
from using in its name the words "Army 
and Navy" or either of them. 

The order of the Commission was subse
quently reviewed by the United States Court 
of Appeals for the District of Columbia 
when the Federal Trade Commission ap
plied to that court for enforcement of its 
order, and the court sustained the order of 
the Commission, stating : 

"The first of the two issues of law in the 
case is whether the conclusion of the Com
mission that the use of the words 'Army and 
Navy' in the Trading Company's name is an 
unfair method of competition, is justified. 
It is. The Supreme Court has ruled that 
false and misleading representations as to 
the origin of a commodity constitutes an un
fair method of competition." 
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Book-s SELECTED BY THE EDITORS 

CAREERS AFTER FORTY 

By Walter B. Pitkin 

To mention that this is by the author 
of "Life Begins at Forty" is sufficient 

recommendation. In this book, Professo'f 
Pitkin has added inspiration to what be
fore might have been defined as "wishful 
thinking." He shows how the economic 
setup has made such changes that many 
new opportunities in entirely new fields 
have opened for the person of more ad
vanced age. This is as it should be. The 
problem of finding employment for those 
approaching and in middle age having 
been recognized as a very definite prob
lem, it naturally follows that a solution 
must be found if national progress is to 
continue. Professor Pitkin's stimulating 
observations are worthwhile reading for 
every man and woman faced with this 
problem.-$1 .90 postpaid.-F. D. M. 

TEXTBOOK OF GEOLOGY 

Part I, Physical Geology, by Chester R.  
Longwell, Adolph Knopf, and Richard 
F. Flint, Professors of Geology at Yale. 

Part II, Historical Geology, by Charles 
Schuchert and Carl O. Dunbar, Profes. 
sors of Paleontology at Yale. 

THESE two volumes constitute a com· 
plete textbook of geology, one which 

occupies a "central" position as the stan
dard detailed treatise, text and reference 
book of our present period. Unlike as· 
tronomy, in which textbooks become out 
of date in a year or two, geology is more 
fixed, and a substantial work such as this 
should be good for at least 10 or 20 years 
as a book to read and add to one's li
brary as an authority and reference 
book. These volumes are so written that 
the outside person can start without pre
requisites and expect to understand the 
whole content with little or no difficulty. 
The language is clear, straightforward. 

Part I deals with fundamental geo
logical phenomena : first comes a gen
eral view of the earth, then follow chap
ters on the breaking down of rocks, the 
effects of water, geology of lakes, glaci
ers, wind erosion, marine erosion and 
deposition, . sedimentary rocks, volca
noes, crust deformation, earthquakes, 
metamorphism, earth's interior, origin 
of mountains, minerals, rocks, topo
graphic maps. Total, 514 pages with 341 
ill ustrations. 

Part II, consisting of 551 pages and 
332 excellent illustrations, covers in de
tail the whole drama of the history of 
the earth from its origin two billion 
years ago clear through to neolithic man. 
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It gives a chapter to each of the geologic 
periods, its rock formations and changes, 
and its record of evolving life, and ex
tra chapters to the principles of inter
preting fossils, evolution, length of geo
logic time, and the geologic history of 
man. 

The two volumes are purchasable 
separately, though Part II takes for 
granted the general working knowledge 
in Part I, without which the reader 
would often be perplexed, but Part I, 
alone, would cause no trouble. 

Part I :  $3.95 postpaid. Part II, $4.20 
postpaid.-A .  C. I. 

THE MAGIC SHOW BOOK 

By Alexander, the Magician 

COINS and pencils, pieces of paper 
and handkerchiefs, matches, string, 

and drinking glasses can be made to do 
strange things in the hands of one who 
has studied this small book. In it, a 
noted magician has swept away the 
mystery around so many of the smaller 
tricks done with common objects and 
has explained them clearly and con
cisely for laymen. Of the more than 100 
tricks included you may already know 
a few ( this book is indicated for chil
dren from the ages of 10 to 14) , but 
there are many new ones, both simple 
and difficult to perform.-$1.65 post
paid.-F. D. M. 

TERMITE CITY 

By A. E. Emerson, Prof. Zoology, Uni
versity Chicago, and Eleanor Fish. 

A JUVENILE but adult· readable de
scription of the lives of termites, 

with emphasis on natural history. It says 
that termites eat members of their com
munity who won't work, and this keeps 
their communities vigorous. That is a 
difference between termites and Ameri
cans today : here the won't-workers eat 
us .-$1.65 postpaid.-A . C. I. 

THE DRAMA OF CHEMISTRY 

By Sidney J. French 

'THOSE who were exposed to courses 
in chemistry in high school and col

lege frequently find, only a few years 
later, that the background is so dim as 
to be almost non-existent ; attempts to 
brush up their knowledge with the con
ventional textbook, frequently take them 
far beyond their depth. It is for just such 

people that the present book was writ
ten. It supplies the reader with the 
essential highlights of knowledge in 
compact and understandable form, thus 
making it possible to bring into more 
clear focus the aforementioned hazy 
background. A minimum of formulas is 
given-only those that are absolutely 
essential to clarification of the text. 
Particular attention is paid to the re
lationship between modern chemistry 
and everyday life.-$1.15 postpaid.
A. P. P. 

THE WORLD OF SCIENCE 

By F. Sherwood Taylor, Ph.D. 

SURELY the author has embodied a 
whole "world of science" in this big 

book. In fact, since the famous "Outline 
of Science" was published, some years 
ago, no book so pregnant with facts is 
recalled. In 1045 text pages the whole 
realm of pure science, applied science, 
engineering, and industry seems to be 
thoroughly covered and covered accu
rately, everything being clearly de· 
scribed and explained. If this reviewer 
were to be transported to some desert 
isle and allowed but one book this would 
almost have to be that book, by the very 
logic of its great and wide content. A 
remarkable synthesis ; the author de· 
serves congratulation.-$4.00 postpaid. 
-A . G. I. 

PROCEDURES AND METAPHYSICS 

By Edward W. Strong 

A STUDY of the philosophy and 
mathematical-physical science in 

the 16th and 17th Centuries, for stu· 
dents of' the history of science.-$2.65 
postpaid.-A . G. I. 

VOCATIONAL GUIDANCE 
THROUGHOUT THE WORLD 

By Franklin J. Keller and Morris S. 
Viteles 

H IGH-SCHOOL students often write 
to the editors of this journal asking 

for advice as to what branch of engineer
ing or science might be best for them to 
enter, not realizing that many things 
must be taken into consideration in an
swering such a question and that the 
answer itself would have to be of book 
length to be even partially satisfactory. 
These two authors have given, in some· 
thing over 500 pages, about the best an
swer to such questions that could be put 
together for people generally, leaving 
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out the specific instances. Their work 
discusses, however, not exactly what is 
the best field to enter but how an educa
tion in any field might be obtained in the 
larger countries of the world. The young 
student would find this book difficult, so 
that it is best for the teacher to study 
and apply the psychological methods 
given therein for vocational guidance 
and analysis of the individual.-$4.20 
postpaid.-F. D. M. 

TOURING WITH TENT AND 
TRAILER 

By Kimball and Decker 

MOTOR camping, whether it  be 
roughing it with an ordinary camp 

outfit or living in luxury in a modern 
trailer, requires a technique of its own 
if the vacationist is to get the most en
j oyment and comfort from his travels. 
Thus we have the reason for the present 
book, based on practical experience, 
that will enable the reader to skip many 
of the rough spots and avoid the trials 
and tribulations that await the uniniti
ated. It details such things as what 
equipment to take and what to leave 
home, how and where to camp, what 
kind of equipment is most suitable, and 
so on. Thoroughly illustrated with pho
tographs which alone will make the 
reader yearn for the open road.-$2.65 
postpaid.-A . P. P. 

TEXTBOOK ON SPHERICAL 
ASTRONOMY 

By W. M. Smart, Astronomer in Cam
bridge University 

THE second edition of a work pub
lished in 1931 : errors have been 

corrected and three appendices added. 
The chapters are on spherical trig, celes
tial sphere, refraction, meridian circle, 
planetary motions, time, planetary phe
nomena and heliographic co-ordinates, 
aberration, parallax, precession and nu
tation, proper motions, astronomical 
photography ( plate reduction ) ,  position 
at sea, binary orbits, occultations and 
eclipses. Appendices ( new) : method of 
dependences, stellar magnitudes, the 
coelostat. This book is all muscle ( math
ematics ) and not fat ( mere words ) .
$5.75 postpaid.-A . G. I. 

ELEMENTS OF ELECTRICITY 

By William Esty, Robert Andrews Milli
kan, Wynne L. McDougal, and other 
collaborators 

By securing the services of more than 
a dozen authorities in their separate 

fields, the publishers of this book have 
been able to present a comprehensive 
review of the field of electricity, its 
fundamental laws and their practical 
applications in the business and indus
trial world. The result is a perfectly 
simple book that carries straight for-

S C I E N T I F I C  A M E R I C A N  

ward from a discussion of electricity and 
magnetism through elementary circuits, 
Ohm's law, light and power circuits, sig
nal systems, induced currents, trans
former construction, and electrical 
equipment. The text is prepared partic
ularly for the beginner, contains very 
little mathematics, yet gives the funda
mentals of the subj ect in a form that is 
easily understandable.-$2.15 postpaid_ 
-A _ P. P. 

A MARRIAGE MANUAL 

By Hannah M. Stone, M. D., Medical 
Director, Birth Control, Clinical Re
search Bureau, and A braham Stone, M. 
D., Associate Attending Urologist at the 
Sydenham Hospital, New York. 

APRACTICAL guide to sex and mar
riage. Of such books, there have 

been many. Why, then, another ? Be
cause we find that many medical authori
ties especially recommend this book as 
outstanding. The ground covered is : fit
ness for marriage, biology of marriage, 
mechanism of reproduction, prevention 
of conception, problems of reproduction, 
art of marriage, sexual disharmonies, 
and health in marriage. The method of 
exposition throughout is by question
and-answer, and the questions are those 
which have been most often asked the 
authors by their consultants .-$2.65 
postpaid.-A . G. I. 

THE FORD V8 CARS AND TRUCK S 

By Victor W. Page 

"pRACTICAL" is the best word we 
can think of to describe this entirely 

new book which, in a manner of speak
ing, tears the Ford V8 apart and shows 
you every tiny detail of it, how it may be 
adj usted and repaired. In addition to 
information on the car itself, there are 
chapters on trouble shooting with la
boratory test sets and on Ford V8 radio 
troubles. A history of the Ford Motor 
Company is included in the back sec
tion.-$2.65 postpaid.-F. D. M. 

REDISCOVERING ILLINOIS 

By Fay-Cooper . Cole, chairman, and 
Thorne Deuel, Associate, Department 
0/ Anthropology, University 0/ Chicago 

A N  account o f  the excavations at a 
.tl. site in central Illinois, to some ex
tent representative of sites in the Missis
sippi Valley. Detailed and technical 
rather than purely descriptive. A book 
for the professional and the enthusiastic 
amateur.-$2. 15 postpaid.-A . G. I. 

BRASSEY'S NAVAL ANNUAL 1937 

Edited by Rear-Admiral H. G. Thursfield 

A S usual, this volume, now in its 48th 
.tl. year of publication, covers in splen
did detail the navies of the world. Its 
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editor has written several of the special 
articles in it, and others are by well
known naval authorities. As usual, it is 
extremely well-illustrated, gives the lat
est information on new types, outlines 
programs for the future, discusses naval 
air service, and has quite a large section 
devoted to profiles of British and foreign 
warships.-$12_50 postpaid.-F. D. M. 

SKY STORMING YANKEE 

By Clara Studer 

A BICYCLE shop forms the back
ground of the story told in this book 

-the story of Glenn Curtiss. This noted 
aviator operated a bicycle repair shop 
at Hammondsport, New York, but be
cause of his dream of speed and flight 
over the world, succeeded in gaining an 
Aero Club of America Pilot License No. 
1 .  This license was a direct result of his 
flight which won for him the first leg of 
the Scientific American Trophy. He won 
the second leg the following year ; won 
the Gordon Bennett Cup at Rheims, 
France ; won the New York Worid prize 
of 10,000 dollars for a flight from Al
bany to N ew York ; and lived to design 
a flying boat which is essentially the 
flying boat of today. In this brief review 
it would be impossible, of course, to go 
into his life in detail, but the complete 
story is in "Sky Storming Yankee," 
woven with a fine and sympathetic hu
man touch. Curtiss stood for years in the 
foremost of the ranks of aviators in the 
world.-$3.20 postpaid.-F. D. M. 

THE STRUGGLE FOR THE PACIFIC 

By Gregory Bienstock 

WHETHER we like it or not, much 
of the future of the United States 

will be determined by some sort of solu
tion of the problem of the Pacific. That 
problem is a very definite one, hinging 
upon our own possessions in that area 
and the existence of  possessions of other 
world powers. In the future we will be 
concerned particularly with Japan's Pa
cific policy. There are, and will continue 
to be for years, rivalries in the Pacific, 
and any newspaper reader knows that 
the Philippines, shortly to become inde
pendent, will be the center of the hottest 
fight. Mr. Bienstock has discussed this 
set-up, giving the background, the pres
ent state of affairs as they concern all 
nations now represented in the Pacific, 
and adds long lists of bibliographies to 
which reference may be made for further 
data. It is one of the clearest presenta
tions of this question that it has been 
our good fortune to see.-$4.20 postpaid. 
-F. D. M. 

For sale by 
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Save $$ On 
TECHNICAL 

BOOKS 
Some of our latest book bargains 

TITLE 
Oriy'ina� 0 U R 

Pu b lisher�8 S P  EC I A  L 
Price P R I C E  

Physical Chemistry, Lab. & Lect. 
E xp . . .  . . . . .  3 .50 . . . . . .  1 .00 

Modern Physics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.00 . . . . .  .2.00 
Astronom ica l Physics . . . .  4 .00 . . . . . .  1 .50 
C leaning & Dyeing Celanese & 

Rayon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 .00 . . . . . 1 .50 
Neon ( S  igns ) . . . . . . . . . . . . .  . 4  .50 . . . .  .2.00 
Human Body . .  . . .  .4 .00 . . . . .  1.50 
Chemistry in the Home . . . . . . . . . . . . .2 .00 . . . . . .  1 .25 
Physical & Colloid Chemistry . . . 2 .00 . . . . . .  1 .00 
Analysis by X-rays and Applica-

tions . . . . . . . . . . . . . . . .  3 .00 . . . . . 1 .50 
Interpolation ( Mathematical ) . . . .  8 .00 . . . . .  .2.00 
Salts, Acids and Bases . . . . .  3 .00 . . . . . .  1 .50 
Magnetism & Atomic S tructure . . .  .4 .00 . . . . . .2.00 
Industrial Furnace Technique . . . .  l 0 .00 . . . . .  .3 .00 
Industrial Microbiology . . . 6.00 . . . .  . .3 .00 
G lues and Glue Handling, Modern . 3 .00 . 1 .50 
E lectrical lVleasuring Instruments 

and S upply Meters . . . . . . . . . . . . . . . .  .4.00.  1 .75 
Atomic Theory, Recent D evelop-

ments in . . . . . .  . . . . . . . . . . . . .  . . . . . .  3 .5 0  . . . . .  1.75 
Modern Magnetics . . . . . . . . .  5 .00 . . . .  .2.00 
}\Iachine Shop Practice, 20th Cen-

tury . . . . . . . .  . 2  .00 . . . .  1 .25 
S anitary E ntomology . . . . . . . . . . . . . . .  1 0 .00 . . . . .  3.00 
D iagnosis, lVIanual of Practical 

Laboratory . . . 2 .00 . . . . . 1 .00 
Colloid Chemistry, Foundations 

cl . . . . . . . . . . . . . . . . . . . . .  . . . .  3 00 . . . . . 1� 
Benzene D erivatives , Synthesis o f  6.00 . . . . .  3.00 
Waterworks Practice, Modern . . . . . .  5 .00 . . . . .2.50 
Chemistry . General . . . . . . . . . . . . . . . . . . . . . . .  3 .5 0  . . . . .  1 .50 
E lectric Furnace . . . . . . . .  3 .50 . . . . . 1 .25 
Nitroglycerin and Nitroglycerin 

Exp losives . . .  7 . 5 0  . . . . . 2.50 
::\Ietal lurgical  Analysis . . . . . . . . . . . .  1 .2 5 . . . . .  .75 
Atom , Study of the . . . 2 .2 5  . . . . . 1 .00 
Ores, Methods for Analysis of . . .  1 .50 . .75 
Colloid Chemistry, Practical . . . . . . . 2 .2 5  . . . . . 1 .50 
Physical Chemistry, Textbook of 

Practical . . . . . . . 5 .00 . . . .2.50 
Wood, Lumber & Timber . . . . . . . . .  1 0 .00 . .  . . 3 .00 
Chemical E ngineering, Textbook 

of . . . . . . .  . 4 .00 . . . .  2.00 
Organic Laboratory Methods 6.50 . . . .  .2.50 
Ephedrine And Related Sub-

stances . . . . . . . . .  2 . 50 . . .  1 .25 
Metallography, Structura l  . . . . . . . . .  5 .00 . . 2 .00 
Iron & Steel \Vork Chemists, Prac-

tical lVfethods for . . . . . . . . . . . . . . . .  1 .2 5 . .  .60 
Carbonization, Low Temperature 7 . 5 0  . . . . . 1.50 
Hygiene, Handbook of Practical . . . 1 .50. . .75 
Non-Metallic, M ineral Products . .  . 4 .00 . . . 2.00 
Freezing Point, Boi ling Point And 

Conductivity Methods . . . . . . . . . . . . . . . 1 .2 5 . .  .75 
Colloids in Industrial Arts. . . . .  1 .5 0 . .  .75 
Oil Refinery Specifications . . . . . 3 . 5 0  . . . .  . 1 .50 
Metallurgy . . . . .  6.00 . . 3.00 

( To above prices add 20c for postage for the first 
book, 10c for each additional book. For foreign 
countries add 3 5 c  for the first book and 35c for 
each additional book. ) 
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AL EXANDER HAMILTON INSTITUTE 

Announces 
A NEW PLAN OF EXECUTIVE TRAINING 

FOR sixteen months the Institute Staff has been working 
to prepare for this announcement. The results of its work 
make this one of the most important, perhaps the most im
portant, announcement ever made by the Institute. 

Important to whom? 
Not to the average man, because he probably hasn't any 

more than a vague notion of what is going on in the world of 
business and doesn't care much about it either. 

But to that smaller group of men who are the executives, 
and coming executives, in American business this message 
will be of utmost importance. 

The next five years, even though they be years of pros
perity, will prove a more severe test of personal and execu
tive competence than any similar period in the past. Men 
who want to win financial independence must meet a new 
set of requirements. There will be none of the indiscriminate, 

get-rich-quick prosperity of the last boom. A higher order of 
business knowledge, executive training, and understanding of 
the new rules of industry will be the price of better-than
average income. 

The Alexander Hamilton Institute is ready to prepare you 
for the test of ability and training which lies ahead. In each 
new business cycle during the past twenty-seven years, the 
Institute has developed and remodeled its Course and Service 
to meet the special needs of the day. Thousands of men have 
trained for executive responsibility and financial independence 
under the Institute's guidance. 

Now again, the Institute, keeping abreast of American busi
ness developments, offers a NEW PLAN for executives and 
for those who will be executives-a plan built to meet the new 
conditions and to fit more exactly your personal requirements 
for growth and progress. 

For Men Who Set No Limit on Their Futures 

This Free Book Tells a Vital Story 

IN this new plan of executive business train

ing, the Institute offers you the ideas, experi

ence, and judgment of the most successful 

business men in America, formulated and or

ganized to put at your command the proved 

principles and methods of modern business. 

Among the dozens of American industrial 

leaders who have helped to build the Institute's 

Course and Service are Alfred P. Sloan, Presi

dent, General Motors Corp.; J. C. Penney, 

Chairman, J. C. Penney Co.; C. M. Chester, 

Chairman, General Foods Corp.; M. H. Ayles

worth, Chairman of the Board, Radio�Keith

Orpheum; Clifton Slusser, Vice-President and 

Factory Manager, Goodyear Tire & Rubber 

Company; J. S. Tritle, Vice-President, Westinghouse Electric 

and Manufacturing Company; Hubert T. Parson, Director, 

F. W. Woolworth Co.; Frederick W. Pickard, Vice-President, 

E. I. du Pont de Nemours & Co., Inc.; Putnam D. McMillan, 

Vice-President and Director, General Mills, Inc.; Paul M. 

Mazur, General Partner, Lehman Brothers, N ew York Bank

ers; Thomas J. Watson, President, International Business 

Machines Corp.; David Sarnoff, President, 

Radio Corporation of America. 

If you agree that daily access to the methods 

and judgment of such men will guide and in

spire you, if you can appreciate the priceless 

opportunity of sharing their viewpoints and 

learning from their experience, then you will 

read "Forging Ahead in Business" with eager

ness and profit. The new edition of this famous 

book carries a message of vital importance to 

you. The coupon will bring your free copy. 

THE ALEXANDER HAMIL TON INSTITUTE, 
107 Astor Place, New York, N. Y. 

Please mail me, without cost or obligation, "Forging 
Ahead in Business." 

Name .. 

Business Address 

Position . . 
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Soundproof room. General Electric laboratory, Schenectady 

How Science Conquers Noise 

No echoes roll, no outside noise in
trudes in this chamber where G-E 

scientists calibrate sensitive instruments 
that measure sound. 

These instruments, in soundproof rooms, 
are used to get rid of noise. They measure 
the whispers produced by fans. Research 
like this makes possible the development 
of new fans�fans that are quieter and 
more efficient�that will deliver fresh air 
to your offices and factories�that will pro
vide you with year-round comfort through 
air conditioning. 

Research on sound is helping to reduce the 

level of noise in shops and offices. Electric 
instruments, perfected in General Electric 
laboratories in Schenectady, trace elusive 
sound to its source. They locate vibrations 
that produce distracting rattles and squeaks. 
They investigate the causes of sound in 
machinery�make possible the develop
ment of machines that hum instead of roar 
�reduce noise and costs. 

All over the country people are protesting 
against unnecessary noise. And General 
Electric scientists, enlisted in this same 
crusade, are helping to make possible for 
you quieter, more comfortable living and 
working conditions. 

G-E research has saved the public from ten to one hundred dollars 
for every dollar it has earned for General Electric 

GENERAL. ELECTRIC 
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