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CASTINGS—*“The presence of occluded oxygen and of oxides in
metals has long been recognized as the cause of deterioration of
quality which appears as flaws in casting or in reduced strains.
The removal of oxides is generally accomplished by adding more
readily oxidized substances, like manganese in steel, phosphorus
in copper and bronze, and magnesium in nickel.”

TRAIN TELEGRAPHY—“The Edison railroad telegraphy appa-
ratus on board the train is all attached to a compact operator’s
desk, occupying no more room than i
an ordinary car seat. The apparatus ""—C-l' ‘-"‘"]"'T
consists of an ordinary Morse key, | =1 e
v G
R

phonetic receivers, an electro-mag-
net, a vibrating reed, an induction
coil, and a battery. The car roofs
are covered with tin and connected
electrically by copper wire. As the
induction takes place between tele-
graph wires and the tin roof, it is
desirable to have as large a metallic
surface as possible. The Morse al-
phabet of dash and dot is employed, and consequently any operator
can work the system. When the key is pressed down to form a
letter, the short circuit is closed and the current passes through
the primary coil. But the vibrating reed breaks the current each
second into five hundred waves, and these electrical waves induce
corresponding ones in the secondary coil. The function of this in-
duction coil is to transform the intermittent current into one of
high electrical tension.”

DEPRESSION—*“On all hands the cause of the recent stagnation
in trade is assigned, by business men, to overproduction. . . . It
has been pertinently remarked that ‘putting aside the wealthy
classes, there never was a time in which more people could wear
silk and broadcloth, have vacations, take journeys, eat ice cream,
provide pianos and organs for their families, go to the races, the
theater, and the polo ground, than at the present time.””

WATER—*“The Holly Manufacturing Company, of Lockport, N. Y.,
have just completed the water works at Fond du Lac. Wis. The
engines are two compound Gaskill engines, of 3,000,000 gal-
lons each per 24 hours, and pump through 14 miles of pipe to
140 hydrants, etc.”

CANALS—“An examination of the relative merits of canal and
railway transportation, as illustrated in the case of the Erie, shows
that in addition to its want of

IT 1s frequently the case that present-day advances in science and
industry can be more fully appreciated when there is available
some knowledge of what has gone before. The accompanying ex-
cerpts from Scientific American for February 1886 were selected
from our files for their inherent interest and significance. If you
would like to see this page continued as a regular feature of
Scientific American, won’t you write us a note to that effect?

ORSON D. MUNN, Editor and Publisher

don, England, ended on December 19, with judgment for the
plaintiff. The point at issue was the validity of Dr. Otto’s patent
of 1876, which was strongly contended for already in Otto wvs.
Linford some years ago, and then decided in favor of the well-
known inventor.”

SITELLS—“A novel departure in the line of gunnery is a shell or
projectile, the principle of which is to fill the two compartments of
thie shell with chemicals which, in themselves, are harmless and non-
explosive, and to manufacture an explosive compound—nitro-
glycerine—by combining these ingredients during the flight of
the projectile.”

FUEL—“The house of the near future, the Boston Journal of Com-
merce thinks, will have no fireplace, steam pipes, chimneys, or flues.
Wood, coal, oil, and other forms of fuel are about to disappear
altogether in places having factories. Gas has become so cheap
that already it is supplanting fuels.”

FARM TRACTOR—“The novel locomotive herewith illustrated
carries and lays its own track, which consists of an endless chain
passing around two sprocket
wheels, one at each end of the
locomotive, feet for resting upon
the ground, and jointed side rail
sections forming the track. The
rear sprocket wheel is driven by
a suitably arranged steam engine.
One man can manage the loco-
motive and a gang of ten plows.”

ELECTRICAL PATENTS—“Prior to the year 1881, electrical ap-
paratus was only a Patent Office sub-department under the gen-
eral classification of philosophical instruments. In that year, it was
made into a separate class. Since then, the number of inventions
has multiplied so rapidly that during the past year the electrical
department was given nine classes in place of one. The greatest

epoch in the history of the art

speed and the inconvenience
arising from the winter’s dead-
lock, the canal, all things con-
sidered, is the more expensive
carrier.”

Harding.
GAS—“It has only been within
the past few years that natural
gas has been utilized to any ex-
tent in either Pennsylvania or
New York.”

brooks.
OTTO GAS ENGINE—“The im-
portant case of Otto wvs. Steel,
which had been fought for six-
teen days before Mr. Justice
Pearson, in the chancery division
of the High Court of Justice, Lon- II

AND NOW FOR THE FUTURE

((Vitamins: Facts and Fancies About These Im-
portant Factors in Human Diet, by T. Swann

(The Attack by Modern Science on the Motor-
Car Accident Problem, by John Henshaw Crider.

(Hypnosis: The Present Status of this Interest-
ing Phase of Psychology, by Professor G. H. Esta-

((The Nation’s Dependence on Imports of Essen-

tial Raw Materials, by Philip H. Smith.

(How Engineers are Combating Beach Erosion
on Our Sea Coast, by R. G. Skerrett.

was in 1876. Before that time,
there had been but 1973 patents
... for electrical inventions. Since
then . . . 8000 new patents.”

CO.—*“Carbonic acid gas was pro-
posed years ago for use as a fire
extinguisher, but though it pos-
sesses many of the best qualities
for such a purpose, it has never
come into general use. It is readi-
ly procured, and cheap. It is
heavier than air, and can there-
fore be poured over a fire very
much as one would pour water.
Even when diluted with three vol-
| umes of air it will still extinguish
fire.”
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Sue is onc of 850,000 owners of Bell System
securitics. They are typical Americans—some
young, some middle age, some old. They live
in every part of the nation.

One may be a housewife in Pennsylvania.
Another a physician in Oregon—a clerk in
Illinois—an engineer in Texas—a merchant in
Massachusetts—a miner in Nevada—a ste-
nographer in Missouri—a teacher in Califor-
nia—or a telephone employee in Michigan.

For the most part, Bell System stockholders
are men and women who have put aside small
sums for saving. More than half of them have
held their shares for five years or longer. More

*
SHE'S A PARTNER IN A
GREAT AMERICAN BUSINESS

SCIENTIFIC AMERICAN

than 650,000 of these 850,000 sccurity holders
own stock in the American Telephone and
Telegraph Company—the parent company of
the Bell System. More than 225,000 own five
shares or less. Over fifty per cent are women.
No one owns as much as one per cent of the
stock of A. T. & T. In a very real sense, the
Bell System is a democracy in business—
owned by the people it serves.

Over 270,000 men and women work for the
Bell System. One person out of every 150 in this

country owns A. T. & T. securities or stock and
bonds of associated companies in the Bell System.

BELL TELEPHONE SYSTEM
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TO END SAN FRANCISCO’S OT content with half-way measures, San Francisco, isolated on the peninsuia
at the left center near the Pacific Ocean horizon, is being connected to the main-

LS b S KDL land by two important bridges. Stretching from Oakland, in the foreground, is the
San Francisco-Oakland Bay bridge which has one foot (or, rather, two anchorages

and a tunnel) on Yerba Buena Island. Close scrutiny shows in the distance two piers

of the famous Golden Gate Bridge, the great cables of which are now being spun.




Dangerous concentrations of carbon monoxide may frequently be the cause of accidents such as this one

EATH AND CO

Unexplained Accidents... Asleep at the Wheel . . .
Carbon Monoxide (CO) Responsible . . . How 10

Avoid Dangerous Concentrations of the Gas

By LAWRENCE AL CLOUSING

School of Engineering, Northwestern University

HEN, each year, there are 500,000
unexplained highway accidents,

and when the prevalence of acci-

dents from sleeping at the wheel is on
the increase, something must be wrong.
Liquor and high speed cannot be totally
to blame. There must be other causes.
There are! One cause, insidious in ef-
fect and heretofore unsuspected, has re-
cently been brought to light as a result
of a thorough investigation of the auto-
mobiles now operating on our highways.
It is carbon monoxide—CO. Not that
carbon monoxide actually kills people
by asphyxiation while they are driving;
it is rather the drug effect of this gas
—producing sleepiness and inalertness
—which is the great danger to drivers.
Unbelievably small concentrations in
the car’s interior, breathed for an hour
or two, can produce sleepiness, head-
ache, and impaired judgment, yet the

driver will not be fully aware of his
condition.

It is alarming to note, therefore, that
one car in 20, including trucks, con-
tains dangerous quantities of carbon
monoxide in the driver’s compartment.
Winter, with its closed window driving,
makes it all the more important that
drivers have a thorough understanding
of the carbon monoxide danger.

OT long ago, for example, a truck

driver was found dead at the wheel
in his truck parked along a road. A
report on the case stated: “While dead
men tell no tales, a half-empty box of
headache tablets, and footprints in the
snow around the car, bore mute evi-
dence that the driver had suffered head-
aches before the tragedy. Apparently
the driver, realizing he was ‘groggy,’
had pulled off the pavement for the pur-

NE of the definite causes of

motor-car accidents that has
not received sufficient attention
in the past is the presence of
carbon monoxide in closed cars
and in the closed cabs of trucks.
Particularly vicious is this men-
ace in winter time when the win-
dows are often tightly closed.
The accompanying article deals
specifically with the results of an
investigation of the carbon mon-
oxide content in cars as found
in a survey of motor vehicles
picked at random on public high-
ways. From these findings it is
possible to draw a complete pic-
ture of the situation and to re-
commend remedies for it. Every
motor-car driver will be protect-
ing his own life and property,
as well as those of others, if he
will read carefully and be guid-
ed accordingly.—The Editor

pose of taking a nap. He was found
several hours later seated at the wheel
with the engine still running. Later,
when a carbon monoxide detector was
placed within the cab and the engine
started, the detector showed a concen-
tration of carbon monoxide which would
cause the death of any normal person
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other reason. Thus, in time,
a form of suffocation takes

of exposure, and the atten-
dant physical effect is indi-
cated at various blood sat-
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after only a brief exposure. It was not
feasible to test the car on the highway,
but there is little doubt that the concen-
tration then would have been sufficient
to result in drowsiness, if not complete
collapse.”

An examination of the exhaust sys-
tem of the death truck disclosed the
fact that the seam of the muffler con-
tained a rip which permitted exhaust
gases to be blown inwardly against the
floor boards. Openings around the floor
boards then permitted the deadly gas
to filter into the car. There were also
leaks in the flange connecting the ex-
haust manifold and exhaust pipe. Fur-
thermore, the carbureter of the engine
was in such poor adjustment that five
to ten times the ordinary percentage
of carbon monoxide existed in the ex-
haust gases.

HE effect of carbon monoxide on

human beings depends on the con-
centration of the gas and the length of
time breathed. Chemically it reacts
with the hemoglobin of human blood
in nearly the same way that oxygen re-
acts. Normally the blood absorbs oxy-
gen from the lungs and carries it to the
various parts of the body in a con-
stantly circulating process. If, however,
carbon monoxide is in the atmosphere,
the hemoglobin combines with it instead
of with oxygen. In fact, the affinity of
hemoglobin for the deadly gas is about
300 times as great as it is for life-sus-
taining oxygen. Therefore, in an atmos-
phere in which there is one part of
carbon monoxide to 300 parts of oxygen
—or 1500 parts of air, since only 20
percent of the air is oxygen—or, re-
stating: seven parts carbon monoxide
to 10,000 parts air—50 percent of the
blood would in time become saturated
with carbon monoxide. This is sufficient
in most cases to cause death. Hemo-
globin which has combined with carbon
monoxide is no longer capable of carry-
ing oxygen. Since the number of oxygen-
carriers is now reduced, the body suffers
because of lack of oxygen and for no

MoMERIOL LIMIT IN

(NOW ALLoweD)

urations. When from 25 to
35 percent of the blood is
carrying carbon monoxide,
the person may suffer head-
ache, dizziness, or nausea
as a result of oxygen de-
ficiency. A person in such a state can
not make the necessary instantaneous
decisions required in driving a car; his
mental processes are too sluggish.

For example, a truck driver, after
being on the highway for several hours,
drove at moderate speed into the rear
of a parked truck, and was killed. Ex-
amination of the dead driver’s blood
very readily showed a carbon monoxide
content which would seem to account for
his poor driving judgment and lack of
alertness, although the damage to the
truck prevented examination of it for
the sources of carbon monoxide con-
tent in the driver’s compartment.

N another case, a driver in a pleas-

ure car, after several hours at the
wheel, drove into a street car safety
loading zone. He struck and killed one
person, while two others escaped injury
by jumping clear. He acted drunk.
Police took him in hand and charged
him with driving while intoxicated.
However, the police physician discov-
ered no alcohol in the man’s blood but,
instead, discovered the presence of
carbon monoxide.

It is seen from the chart that it is less
harmful to breathe a relatively high con-
centration for a very short time, than it
is to breathe a small concentration for a
long time. As low a quantity as two
parts in 10,000 is sufficient to cause
headache, dizziness, and impaired
judgment, if breathed for three to four
hours, while four parts in 10,000 may
even produce collapse, and may be
fatal. These are the effects upon an
average person. A person small in
stature, or a child, is more readily
affected.

In the investigation which was pre-
viously mentioned and which was car-
ried out by the Cities Service Oil Com-
pany in co-operation with the highway
officials of seven eastern states, 200 cars
were stopped at random along the pub-
lic highways, and were thoroughly in-
vestigated for carbon monoxide content,
exhaust leaks, and reactions of passen-
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gers to long drives. These tests revealed
that one car in 20 contained a danger-
ous concentration of carbon monoxide,
and about one out of two cars contained
traces of the gas, indicating, thereby, a
potential danger.

Carbon monoxide may get into the
closed interior of cars in many ways.
It has been found that exhaust gases
may come in through an open rear win-
dow. In any car not streamlined, the
vortices behind the car—air current
whirlpools—may catch the exhaust
gases and fling some of them back into
the car through a rear window. In cars
such as station wagons, having only a
curtain in the rear, carbon monoxide
from this source may be bad.

T is possible to pick up quantities of
this dangerous gas from a car ahead

in traffic. Some cars have ventilators or
heaters which draw air from the front
end of the car. With such an installa-
tion, the pick up of exhaust gases from
a car ahead is accentuated. Large quan-
tities of the gases are given off by buses
or trucks on heavy pulls or at high
speed. There is on record an actual case
of a car having a front ventilator in-
stallation which, although in perfect
condition itself, drew in enough carbon
monoxide, while stalled in traffic be-
hind a heavy vehicle, to affect the alert-
ness of the individuals in the car and
cause several headaches. The concen-
tration was high enough to have caused
collapse and fatality in two hours. Al-
though this was an extreme case, it no

A\ B

Exhaust gasket leaks should always
be repaired immediately for safety

doubt happens frequently, and may be
the cause of many highway accidents.

In the case where the heating of the
car is accomplished by hot air taken
over the exhaust manifold, the carbon
monoxide content of a car is invariably
high. In many such cars tested, it was
found that they were lethal chambers,
as much so as those used by the state of
Colorado to impose the death penalty
on convicts. Any gas leaking through
the exhaust gaskets is forced into the
car. Asphyxiation of many motorists has
been traced to this cause.

In one case, two people were as-
phyxiated while the car was parked. A
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gas analysis of the atmosphere of the
car showed that within five minutes af-
ter the engine was started a lethal at-
mosphere existed. The car had an ex-
haust manifold heater, yet it was dis-
closed on examination that the leak of
exhaust gases from the exhaust mani-
fold into this heater was not sufficient
even to cause an audible sound. Even
the air in the car, though of fatal con-
centration, contained no warning odors.
The windshield of the car bore a sticker
certifying that the car had satisfac-
torily passed the state examination for
safety devices only a few weeks before
the tragedy. Such is the insidious nature
of carbon monoxide.

HE crankcase breather may be an-

other source of carbon monoxide.
This vent of the crankcase is sometimes
under the hood. In such cases the gases
which blow by the piston rings in an
engine during the combustion stroke are
released under the engine hood. Thence
they may work into the interior of the
car, where, added to gases from other
sources, they may cause trouble. It takes
but a “glassful” of carbon monoxide in
the ordinary car to give it a dangerous
concentration of the “poisonous” gas.
This much is contained in a “hatful” of
exhaust gases.

Last year carbon monoxide killed 500
to 700 persons who operated their auto-
mobile engines in garages with closed
doors either intentionally or uninten-
tionally. A small car can render the at-
mosphere of a single-car garage deadly
within five minutes with the engine run-
ning and the doors closed. Breathed, it
will produce asphyxiation in a short
time. These facts are fairly well known,
but it is against the effects of low con-
centrations of carbon monoxide which

A broken muffler discharged ex-
haust gases against the floor boards

are insufficient to cause death that the
driver must guard.

The driver’s best safeguard against
carbon monoxide is good upkeep of his
car. The exhaust system of the car
should be kept tight. Leaky gaskets or
connections should be replaced imme-
diately, and the entire exhaust system
checked at intervals. The floor boards
should be kept tight and properly cov-
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ered. There should be no opening, by
means of which gas can seep in, con-
necting the engine with the driver’s
compartment of a car.

It is very important to see that the
engine combustion is proper, and that
the carbureter is properly adjusted. The
ignition system should be kept in good
condition. Proper adjustment of the
carbureter not only prevents large con-
centrations of carbon monoxide in the
exhaust gases, it saves fuel as well.

Another common-sense rule proposed
by the National Safety Council, a body
which has made considerable study of
automobile accidents, is this: “If you
drive long hours on the highway, stop
occasionally for a ‘breathing spell.” An
occasional pause to exercise in fresh air
not only tends to replace with oxygen
any carbon monoxide you might have
breathed during the preceding couple of
hours, but the resulting relief from
muscular and mental tension will make
you a safer driver.” This is proposed
because the union of carbon monoxide
and hemoglobin is not permanent. If
fresh air is breathed, the carbon monox-
ide is displaced by the oxygen, and the
blood returns to normal, absolutely un-
harmed by its contact.

N airplanes at high altitudes, the ef-

fect of carbon monoxide is even more
dangerous than in motor cars. Doctor
David A. Myers of the Medical Division
of the Army Air Corps states: “The
ability of the blood hemoglobin to ab-
sorb oxygen depends largely on the
percentage of available oxygen in the
air, which decreases as altitudes are
reached. Exposure to carbon monoxide
decreases the ability of the blood to
absorb and carry oxygen; therefore the
degree of anoxemia (lack of oxygen)
produced by breathing a given concen-
tration of carbon monoxide at 14,000
feet should be much greater than that
from breathing the same concentration
of carbon monoxide at sea level. There
are no data available on this phase of
carbon monoxide and its effects on man
in the literature. Research along this
line should produce much useful in-
formation. At the present time whenever
a casualty occurs in the Air Corps,
blood specimens are obtained and ex-
amined for carbon monoxide. Efforts are
being made to check frequently all cock-
pits and cabins for carbon monoxide.”

The Army and Navy Air services have
specified that one half of one part in
10,000 parts air is the limit of carbon
monoxide content they will allow in air-
planes. This figure was arrived at as a
result of many tests and much research.
It was known for some time that in mili-
tary airplanes with short stack radial
engines the exhaust gas was breathed
by the pilot to a certain extent. Tests
showed that sometimes the pilot
breathed air of three parts carbon
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monoxide in 10,000 parts air. When it
was learned by Army Air Corps authori-
ties that three parts in 10,000 caused
dizziness and very nearly collapse if
breathed for three to four hours, there
was a change in the design of those
airplanes, much to the pleasure of the
pilots. Much of the disagreeableness
and air sickness of flight in airplanes of
older design and perhaps many of the

Crankcase breather pipes may be a
source of fatal carbon monoxide

unexplained accidents were due to car-
bon monoxide.

While we are concerned here pri-
marily with carbon monoxide (CO),
the effect of other constituents of ex-
haust gases from automobile engines
may be of interest. Other products pres-
ent in gasoline engine exhaust gases are
carbon dioxide, oxygen, methane, hy-
drogen, and nitrogen. There are indi-
cations of the presence of small quan-
tities of various aldehydes, but in con-
centrations too low to produce any
toxic effect. When tetraethyl lead is
added to gasoline, it is thrown out
of the exhaust in particles of lead
sulfate, lead oxide, and metallic lead.
all of these compounds being solids at
ordinary temperatures. In airplanes,
some of these particles may reach the
cockpit in fine dust.

However, it has been found that this
lead dust has no deleterious effect on
humans in small quantities. Lead re-
tained in the lungs after inhaling dust
in an exposure chamber averaged but
15 percent of the total inhaled, showing
that considerable amounts are exhaled
or deposited in the nasal passages or
throat, where they are swallowed or ex-
pectorated. This behavior of the lead
that remains in the air as suspended
matter greatly reduces the danger of
lead poisoning. In cases where animals
have been exposed to lead dust air for
188 days, no lead poisoning resulted.

OME of the other constituents present

in engine exhaust gases, while not
necessarily harmless if breathed in large
quantities, are really harmless in prac-
tice because in the concentration in
which they would be breathed the effect
compared with that of carbon monoxide
would be negligible.



OUR POINT OF VIEW

Pacifistic Piffle

“FPYHERE is still hope for China if

the Chinese will keep up their re-
sistance long enough for Great Britain
and the United States to realize the in-
evitable implications of Japan’s further
encroachments on China. Given this
realization, the opportunity will soon
arise for successful and comparatively
easy intervention by the two great sea
powers, and the grandiose plans of the
Japanese war lords will tumble like a
house of cards about their Chauvinistic
heads.” This statement quoted from
“The Problem of the Far East,” by the
Editor and published in our November
Navy Number, judged against the back-
ground of the context of the complete
article and of the numerous expressions
of this magazine’s hope for lasting, hon-
orable peace, means just what it says.
It means, as our regular readers know,
that America is honest enough to ob-
serve the letter and spirit of its treaties
and believes that, when others are not
so honest, displeasure should be ex-
pressed by the two nations mentioned,
acting in concert in the cause of peace
and justice for all mankind. Precisely
that has happened, though without pre-
meditation, for a recent newspaper head-
line reads: “U. S. and Britain warn
Japan on North China activities; Hull
cites treaty rights.”

Apparently, however, Scientific Amer-
ican did wrong in suggesting “honesty”
and “honorable peace” and in dragging
in that opprobrious word “patriotism”
to disturb the peace-cultists. Frederick
J. Libby, writing in Peace Action, of
which he is Editor, quotes the single
paragraph at the head of this discus-
sion, with the unequivocal headline:
“Editor of Scientific American wants
war!”

Droll! Droll and ridiculously naive!

That is not all. Like a bad rumor,
passed over backyard fences and ex-
panded with each reiteration, that yarn
has grown to the point where this jour-
nal is said to advocate extreme measures
in the Orient. Mr. Warren D. Mullin,
head of the labor department of the
National Council for the Prevention of
War, was recently quoted by the She-
boygan Press as saying at a peace meet-
ing in that city that “A magazine,
Scientific American, suggested running
out the Japanese and then ministering
to the Chinese ourselves, and taking a
nice profit doing so.”

Droll! Very, very droll!

We will not argue. There is no argu-
ment. We answer both of the quoted
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statements with one categorical denial.
Both are untrue, misleading, and libel-
ous. They exemplify the methods of the
myopic tribe of pacifists. These gentry
seem incapable of making a logical
evaluation of a whole subject but rely
upon innuendo and misstatement to gain
their ends. Their vocabulary abounds in
catchwords and cant. Theirs is wishful
thinking; through an emotional ap-
proach to the war problem—citation of

Game Increase
ANTELOPES, deer, elk, moose

and mountain sheep, long
threatened with extinction, have
been staging a come-back. In
our National Forests there has
been a general increase in the
past several years in the num-
bers of these game animals, ac-
cording to a report from the
Forest Service.

The last estimate shows an in-
crease of about 600 in the num-
ber of antelopes in western Na-
tional Forests during the preced-
ing twelve-month. This brought
the total to about 15,000. Deer
increased by about 100,000,
bringing the total to 1,040,000.
Elk increased from 115,000 to
120,000; and the count of
moose went up to more than
8000. Mountain sheep increased
to 13,000; but mountain goats
decreased slightly to 17,900.

The Forest Service, in prac-
ticing game management, ob-
serves the principle of “‘sustain-
ed yield” of all forest resources.
The aim is to develop and main-
tain as much wild-life—in co-
ordination with other forest
values—as the forests can sup-
port. Judging from the results
quoted above, the Service is do-
ing a fine job preserving the
larger species of game animals.

the blood and horror results rather than
the inept, stupid diplomacy causes—
they would banish war and assure per-
manent peace.

On the other hand, Scientific Ameri-
can, as a magazine, and its staff as in-
dividuals, are pacifists of the Realist
school. Never in modern times have we
advocated, even suggested, military ac-
tion against another nation. We have
urged attainment of adequate national
defense, and will continue to do so—
in the cause of peace; for we face the
facts of history. This country has been
drawn, unprepared, into at least three
foreign wars. On August 3, 1842, a Con-

gressman announced that “we have no
prospects of war. . . .” In April, 1896,
Representative (Uncle Joe) Cannon
said, “I want to say that I do not be-
lieve we will have war during the com-
ing year. . . . I doubt if there will be
any during this century or perhaps the
early years of the next century.” The
late Dr. David Starr Jordan said in
1914, “. . . Humanly speaking, it (the
ever-impending great war of Europe)
is impossible. There is too much at
stake.” A few months later the war
flame was ignited in Europe, with con-
sequences to ourselves unpredictable
and beyond our power to avert. Our
wars with Mexico in 1846, with Spain
in 1898, and with Germany in 1917
might have been prevented, or at least
our ghastly losses in men and money
would have been held to a minimum,
had we been prepared.

Scientific American is in the thick
of the fight for peace. This we have
stated time and time again. But it must
be peace with honor—no grovelling
peace in which we bend the knee at the
whim of any nation that wishes to com-
mand us.

In fighting this cause for honorable
peace through a preparedness that
forces other nations to respect our peace-
ful national policies and refrain from
attacking us, Scientific American listens
not to emotional, vociferous minorities;
to radicals who care not for peace but
make a pretense of doing so to cloak
their subversive activities; nor to de-
featists who see only the blood of war
and not the education and diplomacy
that can prevent the horror. Scientific
American knows that no amount of
wishing can stop war, nor can quota-
tion of half-truths or millions of names
on an I-won’t-fight pledge. Education
will, but it must be sane, logical educa-
tion. And while the world is getting a
proper understanding of the disease and
working out the remedy, the nation must
not be spineless. Preparedness will be
our finest peace insurance during those
long years. Being a non-aggressor na-
tion, the United States will never use
its forces of national defense unjustly.
Being, nevertheless, a dynamic nation,
a nation of widespread and active in-
terests throughout the world, we can
not afford to risk attack by some nation
jealous of our wealth, our prestige, our
progress, and our peace.

When the emotional fever of the
pecace-at-any-price propagandists has
burned itself out, we shall, perhaps, en-
ter an era of permanent, honorable
peace.



ALUMINUM’S F UTURE

The Next Fifty Years of Aluminum:

In the Light of Yesterday’s

Progress and Tomorrow’s

Research Possibilities

N the eve of aluminum’s second
half-century of commercial ser-
vice, it is interesting to pause for

a moment to consider the past and the
future.

In the early eighties, aluminum was
an expensive metal with few uses and
a dubious outlook. Charles Martin Hall,
50 years ago this February, revolution-
ized the entire aluminum industry
through the development of a process
for electrolytically producing the metal
from its oxide. Almost overnight, the
price of aluminum dropped; and 50
years have seen the creation of many di-
versified markets. Today, aluminum
ranks fifth in point of tonnage among
the world’s metals, being surpassed only
by iron (and steel), copper, lead, and
zinc. Dreams of the eighties have come
true; aluminum trains, bridges, and
buildings are actualities! What the next
50 years will hold for the metal is large-
ly a matter of conjecture, tempered by
yesterday’s records and tomorrow’s con-
ditions.

In its struggle for a place in indus-
try, aluminum was endowed with a
number of outstanding characteristics
which, when taken collectively, were
possessed by no other single metal.
Briefly summarized, these included
lightness, resistance to corrosion, good
electrical and heat conductivity, excel-
lent workability, non-toxic properties,
and attractive appearance. These prop-
erties, either individually or in combina-
tion, have accounted for practically all
of aluminum’s uses, and it is reasonable
to assume that future applications will
likewise be based on them.

HE growth and development of the
aluminum industry have been close-
ly intertwined with research. Most of
the major events in the aluminum world
have been preceded by months of patient
endeavor in laboratories. Quite natu-
rally, then, we turn to research for our
first clue as to what the future may hold
for the metal.
From the discovery of the electrolytic
process in 1886 down through the World
War, practically all work with aluminum
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Aluminum’s present: Lightweight alloys of great strength are used in the China
Clipper, in yachts and ocean liners, in large-capacity motor trailer units, in
streamlined railroad trains, and elsewhere. What does the future hold in store?

By W. S. McARDLE

was confined to about three alloys.
While the German metallurgist, Wilm,
had worked out methods of heat-treat-
ment designed to strengthen and im-
prove the working characteristics of the
metal, the development of the strong,
wrought alloys of aluminum in the
United States came almost entirely
after 1920.

Between 1920 and 1935, there were
astonishing strides in the development
of aluminum. Scores of new alloys ap-
peared with characteristics far better
fitted to cope with the conditions sur-
rounding their use. Tensile strength was
increased to a point equalling that of
structural steel, and rapid strides were
made in the development of corrosion-
resisting alloys.

But the ultimate is by no means in
sight; the future will see aluminum al-
loys with still better properties. While
it is true that for present needs the

aluminum alloys used are adequate, to-
morrow’s needs will be even greater
and it will be necessary to create new
aluminum alloys to cope with them.

At present, the alloying elements or
“hardeners” commonly employed with
aluminum are copper, magnesium, man-
ganese, silicon, and nickel. Occasionally,
tin, titanium, and chromium are added.
In many cases, the addition of a minute
quantity of one of these is sufficient to
change the properties of the alloy. By
shifting the proportions, an almost lim-
itless variety of properties is achieved.

Commercial application of known al-
loys must be co-ordinated with known
process development, such as jointing,
plating, and surface finishing. Add this
effort to the rapid strides that will be
made in all industries, many of which
will need aluminum, and a half-century
is too short a period for a slowing up
in aluminum pregress.
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One of the chief problems with all
metals in the past has been that of cor-
rosion. This single item has accounted
for the destruction of millions of dollars’
worth of property annually. Aluminum
is better fitted than many metals to re-
sist corrosion attack, in that it has a
protective oxide coating on its surface
which halts further oxidation. This coat-
ing, which nature has given the metal,
may be built up by means of an anodic
treatment, which materially improves
its resistance.

Toward a complete solution of the
corrosion problem, aluminum research
facilities have been directed for several
years. While the anodic treatment is a
step nearer the goal, even greater prog-
ress may be made in the development of
new aluminum alloys, designed to re-
sist corrosion more completely. Eventu-
ally, then, corrosion-proof aluminum al-
loys may become a reality and the metal
will be employable in countless places
where even the advanced treating pro-
cesses of today have proved inadequate.

CCURATE as is the present system
of manufacturing controls, the fu-
ture will see greater improvement, and
the various processes may in time be
controlled almost entirely mechanically,
thus eliminating the chances for error
which the personal element presents.

Scientific progress will naturally be
reflected in improved metal properties.
But how will tomorrow’s industry be
able to utilize the advanced alloys of
aluminum?

Undoubtedly, one of the first indus-
tries to take advantage of aluminum
progress will be the transportation in-
dustry. Today, aluminum alloys are used
in the manufacture of railroad trains
and electric street cars, automobiles,
buses, and trucks, airplanes and dirig-
ibles, and marine vessels. Common to all
are four objectives: speed, safety, com-
fort, and economy. The light alloys of
aluminum have done much to foster
these aims. Union Pacific’s streamlined
train shattered all records by crossing
the continent in 56 hours, 55 minutes,
with a fuel cost about equal to that of an
expensive automobile. Diesel-powered,
and fashioned almost entirely of strong
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Husky aluminum-bod-
ied trucks at Boulder
Dam haul 25 tons of
rock and earth per load

aluminum alloys, it set a
new mark in railroad ef-
ficiency. With 13 years
of experience in railroad
rolling stock construction, the experi-
mental stage has passed and the era of
aluminum in railroad construction is
becoming a definite reality.
Contemporary air-liners are construct-
ed almost entirely of aluminum—wings,
motor, and fuselage. With ever-increas-
ing pressure being brought to bear on
aviation companies for ships that will

-
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Aluminum table service is undim-
med by time, food, or fingerprints

fly farther and faster, materials must
keep pace with design. Super alloys of
aluminum will provide airships for the
future that may hurtle through the
stratosphere at a thousand miles or
more an hour, bringing New York and
London within a scant three hours’ jour-
ney of each other, and permitting trav-
elers to circle the globe with the sun.

Applications for the metal on ship-
board in the past have been compara-
tively few. Aluminum has been used on
occasion as a material for masts on
racing yachts. Vanderbilt’s Rainbow
scudded to victory in 1934 under a mast
constructed of aluminum alloys. Notable
among boats built chiefly of aluminum
have been the British-owned luxury
cruiser, Diana II, and the Interceptor
of the Royal Canadian Mounted Police.
In Diana I1 strong aluminum alloys were
utilized for such applications as shell
plating, deck stringer plates, tie plates,
and deck bolts. Ice box, cooker, lockers,
and cupboards in the galley are alumi-
num, as are the water-tight doors be-
tween the bulkheads. Both stem and keel
are formed of aluminum alloy plate,
while other incidentals such as screws,
roves, and nails are made of the same
metal. The boat carries an aluminum
mast and an aluminum motor dinghy.
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The argument of light weight is quite
as important at sea as elsewhere. Even-
tually, ocean liners will be streamlined
above the waterline as well as below, as
a practical aid to speed and efficiency.
Weight economy will play a big factor
in the choice of materials.

To take a single example of weight
saving made possible through strategic
selection of materials, consider insula-
tion. In the past, refrigerator rooms,
bulkheads, and so on, have been insulat-
ed chiefly with cork or magnesia. Rough-
ly, cork weighs 10 pounds per cubic foot ;
magnesia, 18 pounds. A newer material
now used in liners and warships is
crumpled aluminum foil, which is equal
to cork or magnesia in insulating value,
but weighs three ounces per cubic foot!

Even the weight-saving possibilities
of the use of aluminum in paint are
somewhat startling. In one instance,
use of aluminum paint for a cruiser per-
mitted a weight reduction of over 100,-
000 pounds. This paint, incidentally, has
won an important place in many indus-
tries because of its appearance, dura-
bility, and covering qualities.

To attempt to list the probable appli-
cations of aluminum in tomorrow’s ves-
sels is a matter of guesswork. Highly
resistant to corrosion at present, and
likely to be more so, aluminum is a logi-
cal choice for exposed metal work.
Should the time arrive when we shall
have aluminum alloys that are complete-
ly resistant to corrosion, applications
for the metal on shipboard will be prac-
tically unlimited.

Turning again to land, we examine
another field for aluminum—the auto-
mobile industry. Aluminum and the
automobile were “kids together.” Natu-
rally, automobile manufacturers quickly
took advantage of the light weight of

Aluminum’s progress in art exem-
plified by Laurent’s “Goose Girl”
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aluminum. As early as 1902, cars had
aluminum bodies and numerous engine
parts of the metal.

Unfortunately for aluminum, price
competition changed the entire picture,
and cheaper materials were employed
for many parts. More aluminum, how-
ever, is being used today by the auto-
mobile industry than ever before,
although its applications are limited to

Escalators use aluminum for effic-
iency and attractive appearance

such vital parts of the power plant as
the pistons and cylinder heads. It re-
mains for the future to create a need
for a car in which the inherent lightness
of aluminum will make possible a sav-
ing in operating costs sufficient to over-
balance the high initial cost.

Further demands for economy will
undoubtedly result in a more general
adoption of the Diesel engine in the
motor car of the future. Since engines
of this type require more space and more
metal than present motor car engines,
they will be lightened by the use of
metals such as aluminum. Many of to-
day’s Diesels have aluminum bedplates,
crankcases, and aluminum cylinders.
Tomorrow’s applications will likely be
even more numerous.

In the truck and bus, aluminum is
rapidly regaining the market it has lost
in the automobile. Economy of opera-
tion requires a reduction in dead weight,
and both truck and bus operators have
found that, although aluminum costs
more initially than the materials for-
merly used, over a period of time the
saving in non-productive weight result-
ing from aluminum construction will
make possible an ultimate saving in op-
erating cost sufficient to compensate for
the metal’s greater first cost. As a re-
sult, aluminum is used almost exclu-
sively in bus body construction.

Three years ago, engineers com-
pleted the reconditioning of an im-
portant highway and electric street
railway bridge in Pittsburgh with a
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strong aluminum alloy floor system. A
total of 750 tons was saved in the weight
of the bridge, and the useful life of the
structure was increased at least 25
years. This important event will un-
doubtedly have an influence on bridge
construction all over the country. Engi-
neers have watched the work with keen
interest and plans are already under
way to employ aluminum in similar
long-span bridges in other cities.

NE of the earliest uses for aluminum
was in the architectural field. A cap
placed on the top of Washington Monu-
ment in 1884 was probably the first
architectural application for the metal.
Since then, millions of pounds of alumi-
num have found their way into buildings
in the form of spandrels, decorative trim
and, in some cases, actual structural
parts. The Empire State Building’s
“mooring mast” is fashioned of alumi-
num and glass. In Rockefeller Center,
more than 3,000,000 pounds of alumi-
num is utilized.

Some theorists claim that the trend
toward higher buildings will necessitate
the use of light alloy beams and girders
in the construction of upper stories to
obtain a better distribution of weight.

There is reasonable proof that the
present trends in utilitarian architecture
will continue—and this means an in-
creasing use of metal and glass. Scien-
tific engineering will create office build-
ings which are heated in the winter and
cooled in the summer—te maintain ideal
weather independent of outdoor condi-
tions. Wall thickness will be a matter
of inches rather than feet. Proper in-
sulation, such as that provided by alumi-
num foil, will save fuel in January and
keep out the July sun’s heat.

One of the first commercial uses for
aluminum was in the form of cooking
utensils, and its success in that field
has been so successful as to warrant no
further discussion. The canning indus-
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try, however, is keenly interested at pres-
ent in the development of the aluminum
can as a substitute for tin. One of the
early investigators along this line was
the Point Loma Tuna Packers, of Point
Loma, California, which placed on the
market in 1933 its “Luxury Brand” tuna
packed in attractive aluminum cans. Ex-
periments are being carried on with
other types of food and it is entirely
possible that the next few years will see
the aluminum can as a definite factor
in packaging. Advantages of aluminum
cans, of course, include attractive ap-
pearance and safety (food may be left
in opened cans if necessary).

Aluminum is highly resistant to the
attack of many chemicals, and it is prob-
able that the future will witness a
marked increase in the use of aluminum
in the chemical industry. Chemical
tanks and tank cars are today fabricated
of aluminum. Tomorrow’s uses will
probably be more extensive, including
not only transportation equipment but
considerable apparatus used in the
actual preparation of the chemicals.

Only a few of the countless other ap-
plications of aluminum that appear to
have an attractive future may be pointed
out by way of illustration. Aluminum
alloys are used more and more for steam
shovel dippers and dragline booms.
Aluminum ink is making its place in
the printing industry. Aluminum bars
are used for lion cages at the circus,
while the man on the flying trapeze
entrusts his life to an aluminum plat-
form. The symphony player performs
on an aluminum violin, and modern
dance orchestras vibrate to the rhythm
of an aluminum bass.

Aluminum is the most abundant of
all the metals found in the earth’s crust
—twice as plentiful as iron. Perhaps to-
morrow will bring forth another Charles
Martin Hall who will again revolution-
ize the industry to magnify aluminum’s
usefulness a million-fold.

Bridges will be lighter and stronger as aluminum alloys gain wider use in this
field. Here is the aluminum floored Smithfield Street Bridge at Pittsburgh, Pa.



RIVAL OF THE

The Electron Multiplier . . . Bombarded Surfaces

Become Electron Emitters . . . Uses in Photo-Elec-

tricity and Television . . . May Open New Fields

By VLADIMIR K. ZWORYKIN

Director, Electronics Research
RCA Manufacturing Company

N the past, the thermionic vacuum
tube has held an undisputed suprem-
acy in the field of amplification of

small currents. Recently, a rival has ap-
peared which may supplant it in many
of its applications. This rival is the elec-
tronic device known as the “secondary
emission multiplier.”

The electron multiplier depends for

0%

its operation upon the fact that when
certain sensitized surfaces are bombard-
ed with a stream of electrons moving at
fairly high velocities, they become emit-
ters, the current emitted being propor-
tional to the bombarding current but
many times greater. The factor of pro-
portionality is known as the secondary
emission ratio, and for cesiated silver
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Figure 1: The curves given are for
electron multipliers with various num-
bers of stages, and show overall gain
as plotted against the overall voltage

Figure 2: Diagram of the action in
an electron multiplier of the type
using a combination of electrosta-
tic and electromagnetic fields. Paths
of the electrons are shown as curves
above plates marked 1a, 2a, and 3a
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Figure 3: A nine-stage photo-elec-
tric amplifier shown in comparison
with ordinary vacuum tube, type 59

surfaces will range from R=3 at 50
volts to R=9 at 500 volts. It is evident
that if a primary beam of electrons is
allowed to fall on a first target, and the
secondary electrons from it directed
onto a second target, producing further
secondary electrons, which are in turn
directed against another target, the
process being repeated n times, the
original primary current will be multi-
plied by a factor
Ioutput :I inpuf,>< Rn

It is obvious that since R will in gen-
eral be considerably greater than unity
and n may be 12 or higher, the overall
gain will be very large. The curves
shown in Figure 1 are for multipliers
of various numbers of stages, showing
the overall gain plotted against overall
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VACUUM TUBE

UT of the research labora-

tory steps another result of
research in pure science—the
electron multiplier — with a
bright future ahead of it. Just
as the vacuum tube opened many
avenues of application as it de-
veloped, so may the electron
multiplier find places for itself
in science and industry. It holds
great possibilities for furthering
developments in which the vac-
uum tube as we know it today
has reached its electrical limits.
The accompanying article de-
scribing this new device was writ-
ten by its inventor, Dr. Vladimir
K. Zworykin, a member of our
staff of contributing editors, who
clearly yet succinctly describes
the multiplier, its operation, and
gives a hint as to its possible ap-
plications.—The Editor.

voltage. For example, if we have a ten-
stage multiplier operating at 800 volts,
the overall gain, as indicated by the
curve n=10, is a little over a million
times the initial current.

There are two principal types of fixed
field multipliers, one using the combina-
tion of electrostatic and electromagnetic
fields; the other an electrostatic field.
Both have a number of secondary emis-
sive targets, the electrons going suc-
cessively from one to the next, not
striking any one target more than once,
but differ in the means used to direct
the electrons along their paths between
the targets. Due to the fact that these
tubes make use of a fixed number of
multiplying impacts or stages, the sta-
bility is very great; furthermore, since
the power needed to operate the device
is a small direct current, it can be very

simply supplied.

= SNTHODE

Figure 4: Multiplying the electron-
ic stream from a cathode-ray tube

Dr. Zworykin
is shown at the
right holding
one of the
new multi-stage
electronic multi-
pliers, the action
of which is
described in the text

An example of the first type is shown
in Figure 2. The lower row of plates,
la, 2a, 3a, and so on, are the secondary
emissive targets, and are at successively
higher positive potentials. The top row
of plates, 1b, 2b, 3b, serve only to pro-
duce an electrostatic field in the tube
at right angles to the axis of the tube.
Furthermore, a magnetic field is estab-
lished at right angles to the axis of the
tube and the field between the upper
and lower plates (that is, perpendicu-
lar to the plane of the paper in Figure
2). Electrons leaving any one of the
targets are bent around by the magnetic
field in such a way that they strike the
next successive target, their paths be-
ing sections of a trochoid. These paths
are shown as curved lines in Figure 2.
The initial source of electrons, of course,
depends upon the use to which the tube
is to be put.

FREQUENT application of this

type of tube is as a photo-electric
amplifier. For this purpose, the first
plate of the lower row is made photo-
sensitive and photo-electrons emitted
when light strikes this electrode are
multiplied as described. Secondary
electrons from the last target are
collected by the electrode C and ap-
pear as an output current thousands
or even millions of times stronger than
the initial photo-electric current. Such
a photo-electric multiplier having nine
stages and a gain of 1,500,000, is shown
in comparison with an ordinary 59 type
thermionic amplifier, in Figure 3. This
multiplier serves to replace not only the

photo-cell but also its associated am-
plifier.

Its use in photo-electricity is only one
of the many applications of this tube.
In general, the multiplier can be used
wherever it is desired to intensify a
small electron current.

Where the multiplier is used to am-
plify the output of a cathode-ray tube
such as the television transmitting tube,
the “Iconoscope,” the presence of a
magnetic field may be undesirable. In
this case, an electrostatic multiplier is
used. Figure 4 shows diagrammatically
how electrons from the cathode-ray de-
vice strike the first target, the secondary
electrons from the latter being directed
onto the second target, and so on
through the tube, for as many stages
as is desired.

The greater compactness and sim-
plicity of this type of amplifier as com-
pared with the conventional thermionic
amplifier is immediately evident. Even
more important than this is the fact
that these tubes have extremely low in-
herent noise and can therefore be used
to amplify very small electron streams.
in general much smaller than can suc-
cessfully be amplified with an ordinary
thermionic vacuum tube. Lastly, these
tubes have a perfectly uniform frequen-
cy response from the lowest frequency
up to many megacycles.

It is too early as yet to try to predict
the eventual extent of the application of
these tubes, but it seems very possible
that they may open up new fields in the
realm of the electronics of weak cur-
rents.
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WHEN DUST GOE SUP IN SMOKE

A Vital Problem in Many Industries . . . Dust Ex-

plosion Control Explained . . . Fatalities Reduced

. « « New Industries—New Factors

By DAVID J. PRICE, Ph.D.

Principal Engineer in Charge, Chemical Engineering Division
Bureau of Chemistry and Soils, U. S. Department of Agriculture

S part of a recent Farm and Home
Hour radio program, the United
States Department of Agriculture

broadcast a demonstration of an explo-
sion of grain dust from the dust explo-
sion testing station of the Bureau of
Chemistry and Soils at Arlington, Vir-
ginia, a short distance across the Po-
tomac River from Washington. Just a
few minutes before the experimental
dust explosion demonstration went over
the country by means of the ether waves,
a real explosion occurred in a large
soybean processing plant in the middle
west. This explosion killed 11 men, in-
jured a number of others, and caused
extensive property damage. Once
again attention was dramatically
directed to industrial plant ex-
plosions.

What is a dust explosion and
how can dust from grain and
food products explode? The
rapid passage or spreading of
fire through a very finely divid-
ed dust cloud builds up consid-
erable pressure and produces
what we call a dust explosion.
It is difficult to realize that
when finely divided particles of
starch, flour, powdered milk,
chocolate, and many other food
products are mixed with air in
proper proportions, the mixture is as
highly explosive as many gases. When
this mixture is ignited, however, a vio-
lent explosion follows, in many cases
causing heavy loss of life and destruc-
tion of property and foodstuffs. In fact,
more than 28,000 industrial plants in the
United States, normally employing more
than 1,325,000 persons, may have a dust
explosion any moment if the conditions
are favorable.

EPARTMENT of Agriculture rec-

ords show that during the last 19
years there have been at least 385 dust
explosions in connection with the han-
dling, milling, and processing of prod-
ucts largely of agricultural origin. As
the result of these explosions 311 per-
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sons lost their lives and more than 693
workmen were injured. The property
and stock losses amounted to more than
35,000,000 dollars, or an average loss
of more than 90,000 dollars for each
explosion.

These explosions have occurred in
practically all kinds of grain-handling
operations—for example: grain ele-
vators, flour and feed mills, and starch
factories—and in many industries asso-

-

One of the “mysterious” explosions in a threshing
machine, found by the application of research to be
due to static electricity generated within the machine

ciated with the processing of agricul-
tural products—sugar refining, and the
preparation of powdered milk and other
food products, insecticides, fertilizers,
wood pulp, wood dust, soap powder,
paper dust, and many others.

Some years ago the Pacific northwest
was startled by the large number of
explosions in grain-threshing machines
in eastern Washington, northern Idaho,
and northeastern Oregon. Although lo-
cal opinion was inclined to attribute
these explosions to malicious activity
and incendiarism, it has been pretty
well established that the majority of the
explosions were accidental and made
possible primarily by the very favor-
able climatic conditions in that territory.

To intimate that a stationary machine

threshing wheat in the intermountain
country between the Rocky and Cas-
cade Ranges is capable of producing
sufficient static electricity to ignite ex-
plosive mixtures of wheat smut dust
and air may seem to be going pretty
far. But that is what occurred; the
friction produced by the rubbing of the
straw on the cylinder teeth of the thrash-
ing machine was responsible for the
sparks of static electricity that jumped
from the cylinder to the metal concaves,
igniting the dust in suspension and
causing the explosion. The installation
of a suction fan on the deck or top of
the threshing machine and the applica-
tion of ground wires for the removal of
static charges prevented further explo-
sions. It was an indication of how the
results of scientific research could be
applied to prevent losses of agricultural
products during threshing operations.

E can go still further and point to
the fine progress made by repre-
sentative food industries in the reduc-
tion of losses from dust explosions. In
fact, the investigations on dust ex-
plosion prevention in industrial
plants now being conducted by the
Federal Department of Agricul-
ture were brought about by the
interest manifested by grain
millers of the country, more
particularly of western New
York, following the disastrous
explosion at the Husted Mill-
ing Company plant in Buffalo
in 1913. The Millers’ Commit-
tee, consisting of L. E. Harmon,
then President of the Buffalo
Cereal Company; F. F. Henry,
Manager of the Washburn-
Crosby Company; and George
P. Urban, of the Urban Milling Com-
pany, made it possible for the Federal
Government to co-operate with the grain-
milling industries in a thorough study
of the causes of dust explosions in in-
dustrial plants, with a view to the de-
velopment of methods of prevention.
The active interest manifested by the
Millers’ Committee and the early pro-
visions made by them for conducting
both the necessary engineering and
chemical research investigations have
been of inestimable value to all Ameri-
can industries.

The food industries, where dust ex-
plosions were very frequent, have made
practical application of the results of
the scientific research work on dust ex-
plosion prevention. As a result there
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has been a marked reduction in losses
from dust explosions in these industries
during the five-year period from 1930
to 1934, inclusive. In flour mills, for
example, there have been only five ex-
plosions during that period. One man
was killed and ten were injured, and
the total property loss reported as the
result of the explosions and the fires
which followed amounted to 131,600
dollars.

In starch and corn products plants,
where heavy losses of life and property
have occurred as the result of dust ex-
plosions, only two explosions were re-
ported during the last five-year period.
In one of these cases there were no
fatalities or injuries and practically no
property damage. In the other case, six
lives were lost and ten employees were
injured, and a property loss of 7500
dollars was incurred. This explosion
took place on September 20, 1930, and
an explosion involving loss of life in
a starch factory has not occurred since
that time. This remarkable record for
the starch and corn products industry
is a significant indication of the value of
the work of the safety organizations in
this industry.

HE sugar industry also had a re-

markablerecord during this five-year
period. The last recorded ignition of
sugar dust occurred in a pulverizer on
January 31, 1930. Not a life has been
lost in an explosion of sugar dust since
June 13, 1917.

Only one explosion occurred in a
cocoa and chocolate plant during this
period. That explosion resulted in the
loss of three lives, injuries to three
others, and property damage of about
15,000 dollars. Not one explosion has
occurred in connection with the grind-
ing of coffee or spice during the five-
year period.

The significance of the reduction of
dust explosion losses in this group of
food industries can be more fully ap-
preciated when we realize that in this
same five-year period under considera-
tion (1930-1934) a total of 105 dust ex-
plosions in industrial plants have been
reported, resulting in a loss of 61 lives,
injuries to 190 others, and property
damage of 5,038,160 dollars.

While the losses from dust explosions
in the principal food industries have de-
creased, 39 grain elevator explosions
were reported from 1930 to 1934. In
these explosions 26 people were killed,
87 were injured, and the property losses
amounted to 3,481,930 dollars. These 39
explosions in grain elevators were more
than 34 percent of the total number of
114 explosions on record. These dust
explosions in grain elevators show that
more definite attention must be given
to the application of methods for the
control and prevention of dust explo-
sions in these plants.
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Above: An experimental dust explosion in the testing station at Arlington, Vir-
ginia. Note flying glass. Adequate venting area has prevented damage to the
structure. Below: A modern grain elevator showing application of glass vents

Progress in the control of dust explo-
sions in industrial plants is based on
our knowledge of the causes of these
explosions. The research work in the
Bureau of Chemistry and Soils of the
United States Department of Agricul-
ture has shown that lighted matches,

open flames, electric and metallic
sparks, and similar sources will readily
ignite explosive mixtures of dust and air.

With an understanding of the causes
of dust explosions, it is possible to apply
effective methods for their prevention.
A dust explosion cannot occur unless
combustible dust is present. For this rea-
son cleanliness, or good housekeeping
in the plant, is, after all, about the easi-

est and most effective method for pre-
venting dust explosions. Suction systems
are helpful in catching the dust particles
at their points of origin and removing
them. Of course it is equally important
to remove all possible sources of igni-
tion. All open flames, electrical appa-
ratus likely to produce sparks, cutting
or welding torches, and other heating
devices should be eliminated from sec-
tions of an industrial plant where ex-
plosive dust is present. This will greatly
reduce the dust explosion hazard.
Explosions have occurred from the
breaking of incandescent lamp bulbs in
dust clouds. Electric light bulbs should
be provided with double globes and
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The damage that can be caused by a dust explosion is shown by the remains of
this terminal grain elevator. Six lives were lost in this disastrous explosion

outer guards to prevent breakage. It is
important to prevent the accumulation
of static electricity on machines to avoid
ignition of the dust by static sparks.
Special care should also be exercised
to prevent hot bearings, friction of belts,
and moving machinery from causing a
fire or an explosion. A dust explosion
can “force” its way out of the building.
The opening through which the explo-
sion is released, whether it be a swing-
ing door, a window sash, or a break in
a concrete wall, is commonly referred
to as an explosion “vent.” This word
vent must not be confused with ventila-
tion systems.

In order to devise ways and means for
letting a dust explosion escape from an
industrial plant without damage, the
chemical engineers in the United States
Department of Agriculture have erected
a special dust explosion testing station
at Arlington, Virginia. Dust explosions
are staged “to order” and, as the result
of this experimental work, a new pro-
tective measure has been developed for
the control of dust explosions. This
method consists of automatic or self-

opening windows designed to release
the dust explosion pressure in the plant
before serious damage can be done to
the building. The practical value of
these vents has been shown in dust ex-
plosions in grain-handling plants, parti-
cularly in grain elevators.

HE effectiveness of glass vents as a

means of explosion control has con-
firmed the results of the tests by the
Chemical Engineering Division of the
Bureau of Chemistry and Soils. Hylton
R. Brown and Richard L. Hanson, the
engineers in charge of the tests, recom-
mend that for satisfactory venting of
dust explosions in grain elevators not
less than 1.25 square feet of venting
area be provided for each 100 cubic
feet of space, or one square foot to 80
cubic feet. For proper venting of starch
dust explosions at least three square
feet for each 100 cubic feet of space
should be provided.

Sometimes the question is asked:
How can the results of technical and
scientific research studies be applied in
such a manner as to be of real practical
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value? A fine example of this applica-
tion is the splendid work done by the
Dust Explosion Hazards Committee of
the National Fire Protection Associa-
tion. This committee, composed of rep-
resentatives of industrial companies, in-
surance organizations, fire prevention
and safety associations, State and Fed-
eral bodies, and other agencies inter-
ested in dust explosion prevention, has
formulated a number of safety codes
for the principal industries subject to
the dust explosion hazard. These codes
embody the results of the experimental
research work of the Bureau of Chem-
istry and Soils, and this committee af-
fords a very practical means of putting
into actual plant practice the prevention
methods that have proved effective.

HIS committee, since its organization

in 1922, has developed safety codes
for dust explosion prevention in the
following industries: Flour and feed
mills; sugar and cocoa pulverizing sys-
tems; pulverized fuel establishments;
terminal grain elevators; starch facto-
ries; coal pneumatic cleaning plants;
wood flour manufacturing establish-
ments; spice-grinding plants; wood-
working plants; and a code for inert
gas systems for fire and explosion pre-
vention developed in co-operation with
the N.F.P.A. Committee on Manufac-
turing Risks and Special Hazards.

All these safety codes have been
adopted by the National Fire Protection
Association and the National Board of
Fire Underwriters, and have been ap-
proved as “American Standard” by the
American Standards Association. They
have been published by the Bureau of
Labor Statistics of the United States
Department of Labor in Bulletin No.
562 entitled “Safety Codes for the Pre-
vention of Dust Explosions.”

Although we are making progress in
controlling dust explosions, all the
causes of these explosions are far from
being fully explored. Dust explosions
may occur in any plant as a result of
some newly developed process, or they
may follow the installation of some new
types of mechanical or electrical equip-
ment. Many explosions in industrial
plants have been directly associated
with the introduction of new manufac-
turing processes which have provided
additional sources of ignition, and there-
fore resulted in conditions favorable to
explosions. The expansion of large-scale
industrial operations and the utilization
of by-products and waste materials have
greatly increased the hazards from dust
explosions. Research studies on dust
explosions in industrial plants are di-
rected toward the saving of human life,
property, and foodstuffs. They will
result in measures for protecting
employees in our industrial plants
from disastrous explosions and result-
ing fires.



SECTION SLICER

Sample of hair in thin metal slot
of the new device ready to be cut

N invention which promises to be of
great value in the manufacture of
textiles, to the fur industry, to

several branches of agriculture, and pos-
sibly in the detection of crime, has been
announced by the United States Depart-
ment of Agriculture. Invented by Dr.
J. I. Hardy, senior fiber technologist of
the Bureau of Animal Industry, a small
mechanical device makes possible the
rapid cross sectioning and clear study
of the structure of hair, wool, mohair,
fur, silk, cotton, and other fibers, both
natural and artificial. Former methods
of study involved laborious laboratory
procedures and the results were often
disappointing.

With this simple new slicer very thin
cross sections can be prepared ready
for examination within 10 minutes,
whereas in the past it required several
hours to obtain them. The new device
makes it possible to cut them to one
ten-thousandth of an inch without injury
to the delicate internal structure. More-
over, such thin cross sections, even of
seemingly opaque fibers, are sufficiently
transparent for microscopic study.

SRR
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Aids Study
of Wool, Hair,
and Other Fibers

Doctor Hardy has applied for a pub-
lic patent on the device, which is about
three inches in length and consists of
three metal parts. A thin piece of metal
contains a slot 0.0085 of an inch wide. A
second thin flat piece of metal slides
parallel to the first and pushes a short
metal guide down the slot, pressing the
fibers tightly together in a vertical posi-
tion. The third part contains a small
metal plunger on the end of a support-
ing screw for pushing the fibers ever so
slightly through the slot.

After the fibers are inserted in the
slot and secured firmly in it, they are
cut off on both sides of the holder with
a safety razor blade. The plunger is
then swung into place and used to push
the fibers from one side to the other ac-
cording to the thickness of the cross
section desired. A drop of liquid Cellu-
loid is put on the projecting ends which
are then sliced off with the blade. The
Celluloid solution dries quickly without
soaking into the fibers. The thin Cellu-
loid slice carrying the tiny disks of
fibers is then ready to be mounted on the
microscope slide.

N contrast to former methods, which
involved the laborious work of em-
bedding material in paraffin and diffi-
culty in aligning the fibers, Dr. Hardy’s
device holds hair and other fibers firmly
without crushing and keeps them in
proper alignment for accurate cross sec-
tioning.

Information on the types of hair and
fibers in various furs, fabrics, and in-
dustrial products can be supplied quick-
ly and accurately through the use of the
device. It promises to be especially valu-

Forcing out a small part of fiber,
about 2.5 microns thick, for slicing

able in detecting questionable or fraudu-
lent practices or misrepresentation of
quality.

Use of the device should be valuable
in livestock breeding, Department spe-
cialists assert, by aiding stockmen in the
development of animals with a hair,
wool, mohair, etc., of a kind in greatest
demand in industry. The device should
facilitate the study of cotton and other
plant fibers. It is believed to have far-
reaching possibilities also in the detec-
tion of crime. With the device it is pos-
sible to examine closely and quickly the
cross-section characteristics of a tuft of
clothing fibers such as a burglar might
leave behind on a nail or splinter. Ex-
perts, by comparing the cross-sectional
appearance of the fibers with that of a
sample from a suspect’s clothing, might
find evidence to link him with the crime
that had been committed.

The cross sections may be studied
directly through a microscope or by
making photomicrographs which may
be filed away for further reference or
sent to any part of the world for com-
parative study.

Cross sections, from left to right, of cotton, cotton and worsted, silk, and viscose rayon fibers—approximately X175
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More ABoutr Nova

Transformation of a Stellar Atmosphere into an

Expanding Nebula . . . Outer Layers Blown into

Space . . . Energized by a Hot Neighboring Star

By HENRY NORRIS RUSSELL Ph. D.

Chairman of the Department of Astronomy and Director of the Ob-
servatory at Princeton University. Research Associate of the Mount

Wilson Observatory of

the Carnegie Institution of Washington.

President of the American Astronomical Society.

T is nearly a year since the great new

star in Hercules appeared, and it is

again getting low in the evening sky
—which makes it reasonable to review
what has so far been learned about it.
No other star has ever been so well ob-
served. Its fortunate position, nearly 80
degrees north of the ecliptic, made it
easily observable, both after sunset and
before sunrise, even when it was in con-
junction with the sun, and a star far-
ther south would have been lost in day-
light. Its great brightness permitted the
use of the most powerful instruments,
especially of the great spectroscopes
which reveal such a wealth of detail,
and which had not been constructed
when the last bright nova appeared 16
years earlier.

Moreover, the changes in this star
have been relatively slow, so that the
inevitable interruptions of observation
by bad weather and so on have left less
serious gaps in the record. The mass of
data which has been gathered by the
united efforts of the world’s observers is
so great that its full utilization will oc-
cupy years to come: but a good general
account of what was observed may al-
ready be given, and an explanation in
general terms is possible.

HEN Mr. Prentice, the English

amateur, first saw the star on the
morning of December 13th, 1934, it
was of the third magnitude. It decreased
by half a magnitude, and then bright-
ened until, on the 23rd, it was of magni-
tude 1.5—equal to Alpha Cygni, and
one of the most conspicuous stars in the
sky.

For three months after this it fluc-
tuated irregularly in brightness, with a
slow general downward trend; then on
April 1 began a precipitate drop which
took it from magnitude 4.5 to 10 in nine
days. A steady, though slower decline
took it almost to the 13th magnitude in
a fortnight more, and it might have been
supposed that it would soon vanish al-
together. But, early in May, began a
steady rise in brightness, which brought
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it back to the 8th magnitude by the end
of June. Since then it has varied but
little.

To complete the record of the light
changes, the “Harvard Library” of
celestial photographs showed that the
star had been visible for the past 40
years as a very faint object of magni-
tude 14.6. A month before the great
outburst it was still faint. What hap-
pened in the meantime we shall never
know, for Hercules had got so far down
in the evening sky that it was out of
range of the nightly “patrol” cameras.

Reduced to ordinary language, this
means that the star shot up in less than
a month, and probably in a much short-

_er time, to 50,000 times its original

brightness. Ten days later, its light had
increased to nearly 200,000 of the same
units. It took more than three months
to drop to 10,000; then, in hardly more
than three weeks it went down to five
times its original light: but it is now
200 times brighter than this.

Next in order (keeping together the
observations which were made directly,
rather than with the spectroscope) it
should be recorded that, on July lst,
Kuiper, at the Lick Observatory, ob-
served the star to be a close double. The
components were 0.”21 apart, differed
little in brightness, and were quite stel-
lar in appearance—even sharper than
ordinary stars. Later observations with
other large telescopes have fully con-
firmed this, and show very little evidence
of change.

Remarkable as these things are, not
one of them is without precedent. Nova
Aurigae, of 1892, faded away and came
back, to remain visible for months.
Nova Pictoris (1925) also remained
bright for months (though without a
second appearance) and while begin-
ning to fade appeared to be divided into
three or four components—too close,
alas, to be clearly resolved with the
most powerful telescopes available in
the southern hemisphere.

To interpret these facts would be an
almost hopeless task, were it not for
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the aid of the spectroscope—and here
we have an abundance of new and im-
portant detail. When first observed,
within a few hours after its discovery,
the nova showed a spectrum of the type
which we have learned to expect from
these stars. Superposed on the ordinary
continuous spectrum were wide bright
bands, extending far on each side of
the usual positions of the lines of the
elements (such as hydrogen) to which
they apparently belonged, and numer-
ous dark lines, much narrower than the
others, though not sharp, and displaced
strongly to the violet.

Before going on with the tale it will
pay us to recall the simple explanation
of this type of spectrum suggested by
Adams and fully confirmed by his ob-
servations of Nova Aquilae in 1919. Sup-
pose that, in the first paroxysm, the star
throws off the outer skin with high
velocity—so great that all the force of
its attraction cannot bring it back. An
expanding shell of gas will then sur-
round the intensely hot central core.

HE first observations of the present

nova appear to represent a stage
where this shell had already become
thin enough to be fairly transparent and
give out a spectrum consisting of bright
lines.

The gas on the far side of the shell
was receding from us: even the bright
lines which it emitted appear to be shift-
ed toward the red. The nearer part is
approaching, and its lines are shifted
toward the violet. The intermediate re-
gions on each side of the star are mov-
ing crosswise and give lines in the
normal position. As every intermediate
between these extremes exists, the ob-
served bright lines will be wide smears,
extending far on each side of the nor-
mal positions. Right in front of 'the
central star, however, this shell is in a
position to absorb its light, and will
give dark lines. But this part is coming
toward us at maximum speed, and so
all the dark lines will be strongly shift-
ed toward the violet.

We need only recall briefly here how
the expanding shell surrounding Nova
Aquilae finally became large enough to
be distinctly visible with large tele-
scopes as a nebula surrounding the star,
and still expanding year by year.

In Nova Herculis, the rate of expan-
sion of the shell, measured by the shift
of the absorption lines, was 250 kilom-
eters per second on December 15th,
and dropped to 180 in less than three
days. This might naturally be attributed
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to the attraction of the central star, pull-
ing the ejected matter back, though not
strong enough to keep it from escaping.
Calculation shows that if the star’s mass
was a little larger than the sun’s such
an effect might actually be produced,
while the shell was expanding to a
radius of 40 or 50 million miles. As it
grew larger the attraction became weak-
er, - and would produce little future
change.

As the star rose to its main maximum
of brightness the bright bands faded
out and a new set of dark lines, dis-
placed much more than the others, made
their appearance. This suggests that a
second paroxysm had expelled another
mass of material from the star, at a
higher speed than the first.

The original set of dark lines per-
sisted, since the outer, more slowly mov-
ing shell was still there: but the wide
bright lines were swallowed up by the
internal intensity of the general con-
tinuous background.

After a few days, the first set of dark
lines disappeared. It is tempting to
think that the faster-moving inner shell
reached the outer one and literally swept
it up.

This second shell appears to have
been a big affair. Its absorption lines
persisted for three months, showing a
gradually increasing shift, as if the gas
was still being repelled by the star. This
is puzzling, as, with their average speed
of 320 kilometers per second, the ejected
gases must have reached a distance of
500,000,000 miles in a month’s time.
The strongest lines—of hydrogen and
calcium—showed several other compo-
nents with larger displacement, suggest-
ing that smaller masses of gas had been
expelled with greater speeds—up to
1150 kilometers per second!

HE main shell, judging by its spec-

trum, was composed of much the
usual material of a stellar atmosphere.
The familiar metals—iron, calcium,
titanium—were present, also hydrogen,
oxygen and carbon. For a few days, just
after maximum, the bands of hydrogen
appeared strongly. This is the first evi-
dence of the presence of compounds in
such a case, and suggests that the flying
mass of gas must have been of at least
moderately high density at the time.

As the shell expanded, these bands
soon disappeared, indicating that the
lower density had led to the dissociation
of the compound. As time went on, the
green auroral line of oxygen, and the
related pair in the red, made their ap-
pearance. These are forbidden lines,
which are produced only when the gas
is so rarefied that the separate atoms
have a long free time between collisions
with others; but they do not demand so
very low a density as many other lines
of this sort.

When the great drop in the star’s
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brightness occurred, the absorption lines
disappeared—probably because there
was not a strong enough background for
them to show upon. The bright lines,
which had been visible for a long time
past, remained. The resulting spectrum
was full of bright lines of iron, both of
the ordinary and the forbidden sort
(coming from the ionized atoms). Once
again, though very peculiar, it was not
unprecedented.

The southern star Eta Carinae shows
a similar spectrum, and has done so for
many years. It is of great interest that,
during the first half of the 20th Cen-
tury, this was a very bright star, some-
times reaching the first magnitude. For
the past 50 years it has been of the
seventh but, from the little we know
about it, it seems to have been rather
like a nova, except for the very slow
tempo of its changes, which required
years when days are usual.

The bright lines in Nova Herculis,
at this stage, were fairly sharp, and
strongly displaced toward the violet, by
an amount corresponding to the velocity
of the nearer side of the main shell of
gas. The hydrogen lines, and others at
times, showed faint components shifted
toward the red by the same amount.
This apparently strange behavior may
be simply accounted for by assuming
that the nearer side of the shell was
shining strongly, while, for some reason
or other, the hinder side sent in but
little light. As the brightness dropped
to the great minimum, the familiar lines
characteristic of gaseous nebulae made
their appearance; and the subsequent
increase of light came almost entirely
from this part of the spectrum. These
are strongly “forbidden” lines, whose
production demands that the atoms
shall have long undisturbed intervals in
which to emit them, and hence that
their density shall be very low. As the
nebular lines (due to oxygen atoms
minus two electrons) strengthened, the
auroral line (due to oxygen atoms with
all their electrons on) weakened, so
that the process of electron-stripping
could almost be seen.

The whole process of transformation
of a stellar atmosphere into a nebula
has therefore again been followed, and
more completely than in previous novae.
In the present case, the ejected gases
evidently did not form a nearly uni-
form shell, as in Nova Aquilae, but
were distributed in irregular patches.
The spectroscope showed (as has al-
ready been told) that the brightest
patches were on our side of the star:
the telescope has revealed two separate
patches, and (if the whole thing does
not fade out) may in time show more
detail.

When the expanding shell is fairly
uniform, a very good determination of
the distance of the nova can be made
by comparing its apparent size, mea-
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sured at the telescope, with its real
diameter in miles, found from the spec-
troscopic velocities. With such an ir-
regular affair as this one, the method
fails. Probably the best indication of
distance is found in the strength of
the “interstellar” lines, which show no
trace of the rapid motions present in
the star and its envelopes, but are ab-
sorbed by scattered atoms distributed
thinly throughout interstellar space. In
this way, a preliminary estimate of
about 1200 light-years distance has been
made; but other investigators find a
somewhat larger distance.

SSUMING 1500 light years, we find
that, before its outbreak, the nova
was about a quarter as bright as the
sun (photographically); at maximum,
some 40,000 times as bright; at its deep
minimum a little brighter than the sun;
and, when it appeared to have turned
into a nebula, it gave out more than 200
times the sun’s light.

Now an isolated mass of very rarefied
gas cannot (in any known way) produce
within itself such a flood of energy. It
must act as a transformer, receiving en-
ergy from some other source, and con-
verting it into visible light. For the
original source, we must look to an ex-
cessively hot star in the near neighbor-
hood—in this case, obviously the one
from which the gas was ejected. The
second rise in brightness must have re-
sulted from an enormous emission of
ultra-violet light from this star—very
likely much more than was transformed
into visible radiation in the patches of
nebulosity outside.

What happened to the central star we
can only conjecture, but, to give out so
much ultra-violet, and so little visible
light, its surface must have been in-
tensely hot—perhaps at a temperature
of 50,000 degrees or more. Had it re-
mained of the same size as before the
catastrophe—when we very reasonably
guess that it was a bit smaller than the
sun—it would have shone brilliantly.
However, it is highly probable that,
while the gas-masses were driven off,
the central body shrank to a small frac-
tion of its original size. There is good
reason to believe that, nevertheless, only
a small fraction of the total mass was
expelled, and that the surviving nucleus
has become a dense body like a white
dwarf. All this supports a suggestion
of Milne’s, that, under certain condi-
tions, the interior of a star may become
unstable. The main mass may suddenly
contract to a small size, heating itself
excessively, but the outer layers, blown
away into space, form the expanding
nebula. But we must know more about
atoms, and how energy is normally fur-
nished to keep the stars shining, before
such a hypothesis can be fully tested.—
Mount Wilson Observatory, November
30, 1935.
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Ancient City Mound in Palestine . . . Evidences of

Several Conquests Revealed to Excavators

hand, and some of the bowls were dec-
orated with red paint. To find them we
have sunk a great shaft through the
mound (Figure 2), from the floor of

By JOTHAM JOHNSON Level IX through nine earlier strata

University Museum, Philadelphia (Flgure 3)

ROM the Sea of Galilee the
Fvalley of the Jordan drops

steadily toward the Dead Sea.
Fifteen miles below its source a
lateral valley cuts into it from the
west, drained by the swift Jalud
and dominated by three ancient
caravan cities, Megiddo, Esdrael
or Jezreel, and Beth-shan (Fig-
ure 1).

Town-names are many in a land
so often overrun by amateur lin-
guists. Just as Galilee is known
as Chinnereth, Gennesaret, and
Tiberias, and Megiddo becomes
Maximianopolis and Armageddon
at a speaker’s whim, so Beth-shan
became Ba-ti-san to the Egyptians
and Bit-Sani in the Amarna let-
ters. Today the nearby Arab town
is Beisan; the inhabitants call the
ancient mound Tell el-Hosn. The
Greeks dodged the issue entirely;
they called it Skythopolis, and
Nysa. Bashan (‘the Bull of Bash-
an’) is different; it is a cattle-
raising district in Trans-
jordan.

Old Stone Age men
were hunters. Heedless of
the dramatic events des-
tined there for future
centuries, they ignored the
low natural mound (Beth-
shan) which rose from
the south bank of the
Jalud, four miles above
the Jordan. But Neolithic
men were farmers who re-
quired rich soil and co-
pious water for their poor
seed. They thought the
mound ideal, and long be-
fore 3000 B.c. they built
a little village there, the
most primitive yet exca-
vated in Palestine, in or-
der to be near their fields.
Their houses were squalid
pits dug three or four feet
deep in the damp red soil,
roofed with matting or
brushwood. Their tools
were of flint; their pottery
was crudely made by
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Presently, invaders superseded the
pit-dwellers. We have learned that

they introduced copper at Beth-

PALESTINE shan and built real houses of sun-
T g baked brick; this is Level XVIII,

the oldest of nine Bronze Age cul-
tures before Palestine’s destinies

MILITARY ROUTE. e
TRADE ROUTE N TiMe

OF PELACE ————
e ) became merged with those of
PESERT . oo e | e

Egypt. Life in northern Palestine
was peaceful throughout this time;
the country was inhabited by Cana-

,,f anites, distant kinfolk of the Isra-
elites, speaking a dialect of Ara-
maic also spoken by the Habiru;
eventually it was known as Hebrew.
None of the early levels was closed
over by the blanket of ashes that
at many ancient sites tells bluntly
of the invader’s torch, and none was
defended by city walls.

MEDITERRANEAN 5y
SEA pusereeL

MATARETH
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ALESTINE was made to be con-
quered. In the early 17th Cen-
tury before Christ the bustling
market-towns and the sleepy ag-

ricultural communities were quietly

subjugated by a mysterious Asiatic

Figure 1: Map showing places named in text people, the illiterate Hyksos, known

Figure 2: The great mound of Beth-shan, showing the dump of the excavations
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to archeologists only by the disparaging
comments of their unwilling hosts and
by a few potsherds of rare type.

Unimpressed by the might of the
Pharaohs, the Hyksos presently wrote
themselves into history by forging into
Egypt, which they captured in 1675 B.c.
A century later Ahmose I drove them
back across Suez, and his successors’
repeated raids into Palestine weakened
and disheartened them. In 1479 B.c. the
last remnant of their union with the
Syrians and Canaanites was wiped out
by one of Egypt’s greatest kings, Tuth-
mosis III (alias Thothmes), in the fam-
ous battle of Megiddo.

Tuthmosis took over their captured
provinces, and Beth-shan appears on the
walls of the Karnak temples on the
boastful lists of towns he won. Off the
record he might have admitted the true
motives of his conquest: to guard against
a reawakening of the sore and smarting
Hyksos, or against an invasion by that
newly-risen northern power, the Hittites,
to secure spoil and tribute, and to tax
the profitable commerce of the age-old
caravan trails; but if he had felt called
upon to justify his conduct in public he
would surely have declared it his divine
mission to enlighten these miserably
backward peoples. Ancient history is not
bunk; it is merely the school of dic-
tators.

ERTAIN it is that under Tuthmosis

the ninth level was built and Beth-
shan’s prosperity began. The excava-
tions of the University Museum, begun
in 1921 under C. S. Fisher and later
directed by Alan Rowe and by G. M.
Fitzgerald, have revealed a vast temple,
divided into two sanctuaries (Figure 4).
In the southern part lay an inscription
recording its dedication to Mekal, the
local Baal; the northern sanctuary we
think was built for Antit who as Ash-
toreth, Astarte or Ishtar was known to
the furthest limits of the ancient world.
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BETH-SHAN
Level I Arabic 636 A. D. to modern times
IT Byzantine 330 A. D. to 636 A. D.
Roman
Iron IIT Jewish 301 B. C. to 329 A. D.
Hellenistic Greek
I Mound deserted c. 1000 B. C. to 301 B. C.
Age Israelite
v Philistine c. 1150 B. C. to ¢. 1000 B. C.

B

Bronze Ages XVIIL
|
and

T
Neolithic Pits

Egyptian (Rameses III)

1 VI Egyptian (Seti I and
Late Rameses IT)
Bronze VI Egyptian (Amenophis III)
VIII Canaanite peasants
Age IX Egyptian (XVIII dynasty;
! Tuthmosis III)
t
Middle X3
and Early to » Canaanites and others

1198 B. C. to c. 1150 B. C.
1313 B. C. to 1198 B. C.

1411 B. C. to 1314 B. C.
1447 B. C. to 1412 B. C.

1479 B. C. to 1447 B. C.

Figure 3: A table of levels or strata in the mound. Read from the bottom up

In the temple stood several altars, one
provided with a channel for draining
off the blood; beside it lay a ritual dag-
ger of bronze and the bones of a young
bull, the last animal to be sacrificed
before the temple was destroyed.

The temple, dedicated to Canaanite
gods, is thoroughly a product of local
architecture; plan and materials alike
conform to local prejudices to make this
the finest as well as the earliest example
of Canaanite public architecture yet dis-
covered. Only for details—cornices,
door-mouldings, column capitals and
bases, stepped altars—did the builders
rely on Egyptian inspiration, no doubt
because optional decorations were un-
known to the native art.

Just outside the temple the excavators
came upon a bas-relief in basalt (Fig-
ure 5). The upper scene shows a fight
between a lion and a dog; in the lower
the lion’s tail is between his legs, and

Figure 4: The temple excavated in Level IX, where ancient rites took place

we judge him to be in retreat, however
stiff and dignified. As he goes, the dog
slavers at his back. This inaccurate
sculpture has vigor and a lucid symbol-
ism, if we identify the dog as guardian
of the temple and the lion as Nergal,
god of pestilence and death: the guar-

Figure 5: A bas-relief in basalt

dian has driven plague from the com-
municants. You will find it one of the
proudest possessions of the new museum
in Jerusalem.

Also in Level IX was found broken
pottery from Cyprus and Crete. It is
with some apprehension, nowadays, that
we turn up Mediterranean wares in such
closely-dated strata, because the life-
work of a hundred scholars who have
synchronized Aegean pottery with that
of Asia Minor and Egypt might be
wiped out by a new stratification; the
Beth-shan types happily agree with the
dates expected of them.

This much we know about Beth-shan
under Tuthmosis’ rule, because we have
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seen the evidence resurrected from its
long burial. To digress a moment, we
may borrow further details from the
pages of general history.

The community living isolated from
the trading world, producing all its own
goods without surplus, has never existed
except in the imaginations of economic
theorists. Fifty thousand years back,
paleolithic man must have bartered the

Figure 6: Two stelae found in the
6th Level of the Beth-shan mound

chestnuts of the hills against the salt of
the coastal flats. At Tepe Gawra (Ar-
ticles on Tepe Gawra appeared in Sci-
entific American, Oct., 1935, pages 178-
179 and Dec., 1935, pages 310-313. It
does not appear on the map, Figure 1,
being 500 miles northeast.—Ed.), closer
to the elements than any other organ-
ized community which we can study in
detail, gold, copper, lapis lazuli and
carnelian are found (and these merely
head the list), none of them produced
locally and some imported from great
distances. As soon as one Tepe Gawran
raised a few extra bushels of grain, to
trade for a gem for his fiancée, the rest
were sure to follow suit next year. The
story of civilization can be followed in
the rise of man’s appetite for luxuries,
spices and perfumes, rare cloths and
precious stones.

The big towns of the interior, Aleppo,
Hama, Homs, Palmyra, Damascus (the
most admired if not the oldest of all),
Beth-shan, Amman and Petra were—
most of them still are—natural foci;
Beth-shan, for example, received much
of the traffic south-bound from Dam-
ascus for Jerusalem and beyond to
Egypt and return, and a large share of
the products of the Transjordan desert
fringe, bound west to the coast. On this
commerce the government exacted as
many taxes as possible—one of the rea-
sons why the Egyptians wanted Beth-
shan; and the caravan track was a mili-
tary route as well. In return the gov-
ernment was supposed to police the
desert trails and to keep the water-holes
open and clean. It rarely did.
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The heel of the conqueror seldom trod
too heavily, however; these imposts
might bite deep into the profits of the
middlemen, but it could have made little
difference to them or to the farmers if
the yearly tribute in precious metal (by
weight; coinage was yet to be intro-
duced), labor or materials was paid to
the local agent of distant Egypt’s king
or to some local sheikh, except that in
the long run the stronger rule made for
longer peace and more lasting prosper-
ity. The modern argument that war will
cure an economic crisis may yet prove
fallacious. None the less, Palestine re-
served the right to revolt at every op-
portunity.

Archeology brings home with deadly
clarity the extent of Egyptian aims in
Palestine. The Egyptians who manned
the garrisons and customs-houses and
law-courts, who erected stone slabs with
hieroglyphic messages and lost their
scarabs in Beth-shan’s dusty streets,
were the lone representatives of the
conquering power. Egypt was interested
only in farming the land’s taxes, and
the whole provincial administration was
designed to keep the tax-gatherers alive
and active.

EVEL IX was destroyed after a gen-
eration; we do not know how, by
whom or why. Upon its ruins was built
a rude mud village without temples or
other public buildings. The finds are
poor, too, although we are grateful for
a little Mediterranean pottery, some
cylinder seals, and a few Hittite objects,
welcome to the diggers of Beth-shan as
tell-tales of contact with the outer world.
With Level VII (Figure 3) Beth-shan
became once more a great city. A new
Canaanite temple was built, and beneath
its altar steps were placed a scarab, a
ring, and other objects bearing the
name of Amenophis III who came to
the throne in 1411 B.c. Near the temple
were erected a fort-tower and a house
which may have been the residence of
the commandant, and a silo capable of
holding a thousand bushels of grain.
In 1375 Amenophis died and was suc-
ceeded by his son Akhnaten, effeminate
and mystic, husband of the charming
queen Nefertiti. He was far too con-
cerned in forcing Egypt’s religion into
the mold of his monotheism to care
about the wider Empire, and through
his and his glittering nephew Tutank-
hamun’s reigns Palestine and Syria
gradually dropped from Egyptian con-
trol until the time of Seti I who won
them back and built a new Beth-shan,
Level VI.

In the foundation deposits of his new
temple we found the rings and scarabs
of his father Rameses I and of himself,
which he thoughtfully placed there. In
the sanctuary he also set up a great
stela of basalt (Figure 6, at left) en-
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graved in hieroglyphics and dated in
the year he began to reign, so that his
first thought must have been to regain
Egypt’s lost Palestinian tributes. His
successor, Rameses II, set up a second
stela (Figure 6, at right) to commemo-
rate his prowess in suppressing new
revolts in Palestine; this stela has been
brought to Philadelphia and erected
in the University Museum. From this
period date the curious pottery coffins
whose lids resemble human features
(Figure 7) made for mercenary soldiers
of Mediterranean origin.

About 1350 B.c. arrived the first
apostles of a new order. The Israelites
crossed the Jordan some distance below
Beth-shan and captured Jericho. Later
they attacked Beth-shan, but were
thrown out.

The fifth and last Egyptian level at
Beth-shan was founded by Rameses III
about 1195 B.c. Rameses had to fight the
Philistines who pressed down from their
spawning-grounds in the vague north
and attacked Egypt; he drove them
back, and defeated them in Palestine,
but they remained to settle in the fer-
tile coastal plain, and to give the coun-
try its name.

After his death in 1167 B.c. the mer-
cenaries sold out to the Philistines.
Beth-shan passed forever from Egyptian
control, and became a stronghold of Phi-
listine power. About 1020 B.c. they won
a battle from the Israelites, led by Saul
and his sons, on nearby Mt. Gilboa.

Figure 7: The large pottery lid of a
mercenary soldier’s curious coffin

Saul, defeated and wounded, killed him-
self, and his conquerors exhibited his
body and his armor in public triumph
at Beth-shan. A few years later David,
or someone else, avenged this outrage
and destroyed the town. It was not oc-
cupied as a city again until the Greeks
of Alexander came in; from then on
Beth-shan’s history is the story of the
Greek and Roman worlds.



ATENTS AND INDUSTRY

“ HE patent system of the

THE accompanying summation of a report sub-
mitted at the request of the Secretary of Com-

cost to the Government might
be reduced.

United States was set up

originally to benefit the
public by advancing the useful
arts. It does this by creating a
temporary monopoly, thereby
rendering possible the hazard-
ous development of untried in-
ventions, which would not
otherwise come to fruition to
add to the general well-being
and increase the standard of
living of the people. By its sub-
stantial rewards, it stimulates
invention and the assiduous
study and persistent effort on
which invention is based. That
it has been successful needs no
demonstration, for its results

merce as a part of the Second Report of the Presi-
dent’s Science Advisory Board, is important in
that, if the recommendations should be adopted,
the radical changes would tremendously affect not
only the inventor holding a single patent and the
corporation holding hundreds but also the general
public which benefits by every new development.
What the effect might be, we leave to the judgment
of our readers. We present the recommendations
embodied in the report, together with some of the
advantages and disadvantages of each suggested
change; and ask that, after careful study, you write
us your opinion. Should you and other readers
supply us with sufficient and convincing evidence
of the general feeling regarding these recommen-
dations, it is our plan to appear before official hear-
ings and assist in clearing up any quirks which may
be present. Please address your letter to The Editor.

One disadvantage of this
scheme would be that large
and unscrupulous organiza-
tions could effectually prevent
the inventor from securing a
patent on any important inven-
tion by simply opposing the
grant of his patent and sub-
jecting him to a greater ex-
pense than he could afford to
pay in his efforts to secure his
patent. Also, any departure
from the present custom of the
Patent Office to maintain ap-
plications in strict confidence,
except in certain well defined
cases, would lead to fraud. Per-

are all about us.”

This statement, together with further
discussion anent technical advances
which result in the creation of new and
extensive industries for the well-being
and prosperity of the country as a whole,
comprises the introduction to the report
of the Science Advisory Board’s com-
mittee on the “Patent System and Stimu-
lation of Industries.” As the quotation
indicates, the Committee was concerned
in its study, not with any question of
abandonment of the system, but with the
development of “a broad policy and pro-
gram for the stimulation of new indus-
tries in this country.” Quoting further:
“The inquiry is directed to the stimu-
lation of new non-competitive industries,
using ‘non-competitive’ in the sense that
they should not merely replace an ex-
isting industry or product by a substitute
of no greater social value; but rather
should increase the potential aggregate
of gainful employment, increase the
comfort and safety of living, or confer
other important social benefits.”

Having explored the subject of pat-
ents fully, the committee recommended:

1. “. . . that, when an application is
ready for allowance, it be published in
the Official Gazette, and the submission
of pertinent facts by interested parties
invited.”

2. “. .. that there be established a
single Court for Patent Appeals, in order
to establish and maintain harmony and
accuracy in judicial interpretation of
patent questions, by confining the ap-
pellate jurisdiction in civil patent causes
to one court, composed of permanent
judges having the necessary scientific or
technical background.”

3. “ .. that there be provided scien-
tific or technical advisors or juries to
furnish adequate scientific or technical
assistance to courts of first instance in
equity patent causes.”

4. An annual tax uwpon all patents.

The argument of the committee on
Recommendation No. 1 cites the com-
plexity of our patent system with 90,000
patents issued in a year. This is an error,
for the annual average for 1932, 1933,
1934, and 1935 has been substantially
less than 50,000. Even so, without an
increase in the corps of examiners, it is
impossible to review adequately all prior
art. French patents are issued with little
or no examination while the British and
German systems provide for publication
of an application before issuance. Our
patent system is better than the French,
says the Committee, but a modification
of the system to permit publication be-
fore issuance will increase the presump-
tion of validity and tend to lower the
probability of expensive litigation.

In favor of this may be cited the fact
that the Patent Office does not have at
this time adequate facilities for making
a complete search with respect to any
invention outside of the field of the pat-
ented art. The result is that patents are
often granted for inventions which have
been in use for many years but which
for some reason or another have never
been patented. Pre-publication would
prevent such patents from issuing. Also,
it would tend to remove from the Gov-
ernment the burden of making an ade-
quate search and place it upon the
persons whose interests are really af-
fected, with the final result that the

sons other than the true in-
ventor, having seen published accounts
of a patent application, could make
fraudulent application for a patent on
the same invention.

The American Bar Association has
rejected several times in recent years
the suggestion (Recommendation 2)
that a single court of patent appeals be
established. The expense which would
be incurred by litigants in travelling
from all over the country to the location
of the court seems to be the main ob-
jection to this scheme. Or, if this single
court should move to various parts of
the country, appeals could be argued
only in specific periods in any particular
locality, thus making for delay. Further-
more, it would set a precedent for the
formation of other special courts of ap-
peal to handle admiralty cases and
other cases involving special branches
of the law.

NE strong argument in favor of this
proposal is the fact that it would
tend to produce uniformity of decisions
in patent cases. There are 10 Circuit
Courts of Appeal in the country and
often there is a conflict in opinions be-
tween circuits, which opinions often can-
not be made uniform because of the
difficulty or expense of reaching the Su-
preme Court. It would also tend to
create a court of experts over a period
of years, both in patent law and various
branches of science.

The Committee’s Number 3 was based
on the fact that patent litigation is con-
cerned with both the law and the tech.
nical facts. No amount of evidence,
voluminous though it may be, can quali-

(Please turn to page 109)
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WHY DOES THE ATOM

Family Rows Rare Within the Atom . . . Peculiar

Behavior of Electric Forces

Prevents Nucleus

From Flying Apart . . . Scientists Seek Solution

By JEAN HARRINGTON

HE worthy gentlemen who write
T dime-thrillers frequently amuse

themselves by imagining what
may happen “when somebody makes a
machine to blow up atoms and let their
energy loose.” But scientists are not
much troubled about such a possibility;
they have, in fact, blown up many an
atom already, with no dire results.
What bothers them more is why the
atom does not more often blow up by
itself; why, indeed, it sticks together at
all.

If the laws of the world of normal
sizes held down in the region of atomic
dimensions, there would be reason to ex-
pect that the pieces which join to form
the core or nucleus of an atom would
almost never approach each other close-
ly, let alone stick permanently together,
for under ordinary circumstances,
electrical charges of like sign repel each
other with a force which grows larger
the nearer they come together. This is
according to the classical electrostatic
law which every student of elementary
physics knows: The force between two
charged bodies varies directly as the
product of their charges and inversely
as the square of their distance apart.

Thus, when two similarly charged
particles touch or collide, the force
tending to separate them should be in-
finitely great. But this cannot be actual-
ly the case, for within the nucleus of
an atom dozens of positively charged
protons may exist together in peace and
harmony, with no tendency whatever to
explode and fly off into space, except
when tampered with from the outside.

ERE scientists are confronted with

another phase of the same prob-
lem which faced Einstein before he
presented the world with relativity. The
classical mechanics of Newton, which
for several centuries had dealt success-
fully with the more ordinary phenom-
ena of earth and sky, were known to
fail occasionally within the depths of
the universe. Einstein took Newton’s
laws and extended them to fit a cosmic
scale. Classical laws must now be ad-
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justed again, to fit and to express the
behavior of the infinitely small.

The Rutherford-Bohr nuclear atom
has been the standard atomic model
since Bohr’s work in 1913. Naturally the
nucleus is not its only part. It is the
massive, positively charged core, around
which sweep negative electrons in fixed
orbits of various sizes. But our problem

Figure 1: Heisenberg, the brilliant
German physicist who originated
the neutron-proton nuclear theory

of atomic stability does not arise in con-
nection with these extra-nuclear elec-
trons. They seem to obey the laws of
the universe better than their brother
protons within the nucleus. They are
held in their courses by the attraction
of opposite charges, and there they stay,
spinning and revolving, as stable as the
solar system, and we may cease to worry
about them. It is the nucleus which gives
us trouble.

From studies of radioactive disinte-
gration and from other experiments in
breaking up atoms, it soon became ap-
parent that protons, alpha particles, and
perhaps electrons originate within the

nucleus. How could these building
blocks be stacked to fill the two chief
requirements: atomic weight and atomic
number?

Until the neutron was discovered in
1931, it appeared that the proton was
the most important construction unit,
both of weight and charge, for it forms
the nucleus of the simplest and lightest
element known, hydrogen. It was
thought, for example, that the oxygen
atom must contain 16 protons, for it has
an atomic weight of 16. Its atomic num-
ber (that is, its positive electric charge)
is only 8, so, in order to neutralize half
the charge of the 16 protons, it was
necessary to put eight additional elec-
trons into the nucleus itself. Moreover,
every four protons were supposed to
combine with two electrons to form a
kind of sub-unit of structure, the alpha
particle.

This conception was very hard to
swallow, for the electron, although it
weighs far less than the proton, com-
pares with it in size as a cathedral to a
pea. How to get eight cathedrals into a
pea-pod? This disgruntled the physi-
cists no end. And here, again, was the
question of stability. Why should the
protons left without electron mates
stick together as they did? Theoretical-
ly, they should still be repelling each
other in opposite directions just as hard
as ever before. This problem was shelved
for the time by supposing that the elec-
trons formed a kind of cement which
leld them all together.

THE appearance of the neutron on
the atomic scene helped to clear
things up. To all practical intents and
purposes it has the same weight and size
as the proton, and fits into the nuclear
pea-pod much more comfortably than
the electron. It has no electric charge
at all, and thus its inclusion in a nucleus
affects only the weight and not the
atomic number. Now the oxygen nucleus
becomes a huddle of eight protons and
eight neutrons.

But in a breath, the convenient elec-
tron cement idea was swept away. Then
it was that the scientists began to juggle
with the laws of the universe. The in-
verse square law of repulsion between
protons, they said, must fail at dis-
tances as tiny as these we are dealing
with inside the nucleus. There must be
another force acting, of nature unknown,
but strong enough to hold the nucleus
together.
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This force the German physicist
Heisenberg (Figure 1) assumed to be
a strong attraction between proton and
neutron, and there are various and sun-
dry reasons to justify the assumption.
Foremost is the tendency for the forma-
tion of neutron-proton pairs within the
nucleus. Long before the existence of
either particle was known, it was noted
that for most elements, and particular-
ly the lighter ones, the atomic number
was roughly half the atomic weight. The
formation of pairs with a charge of 1
and a weight of 2 gives a plausible
physical explanation of the phenom-
enon.

T is true that the heavy elements,
such as lead and mercury, have a
preponderance of neutrons in their nu-
clei, and this we will attempt to explain
later. But it is also true that the most
stable and most abundant elements are
those which contain equal numbers of
protons and neutrons. Thus silicon, with
14 pairs, and oxygen, with eight, to-
gether make up 75 per cent of the earth’s
crust, and are equally abundant in the
stars.

The mathematical expression of the
behavior of the nucleus is given by a
curve (Figure 2), which, because of
its shape, is known as the potential
barrier. It shows how the strength of
the electric forces varies within and a-
round the nucleus. Along the horizontal
line, the distances are marked off in
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trillionths (10-1%) of centimeters. Along
the vertical axis, the electric force or
potential is plotted in millions of elec-
tron volts. The zero point at the cross-
ing of the axes represents the center of
the nucleus.

What does the curve tell us? Suppose,
for example, that we have a proton
which we would like to shoot into the
nucleus from the outside. As it ap-
proaches along the horizontal axis, it en-
counters a repelling force which grows
stronger and stronger as the distance
grows less. It is as if we were trying to
roll a ball up a hill which grows steeper
the higher we climb. This effect is shown
by the rising portions of the curve, and
it is just what we would expect from
the classical electrostatic law.

But suddenly the curve stops going up
and drops abruptly to zero and below.
This phenomenon occurs at a point
about one trillionth of a centimeter a-
way from the center of the nucleus. If
we have given our proton enough energy
to overcome the growing force up to this
point, it suddenly ceases to be repelled,
and is attracted straight into the heart
of the nucleus.

If, however, we have failed to shoot
our projectile with enough force to scale
the potential barrier, it will simply
graze the nucleus and be repelled in
another direction. Cloud chamber photo-
graphs of the tracks of such projectiles
have been taken (Figure 3). We can
control and measure the energy of the
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Figure 2: A mathematical picture of the nucleus of a typical atom, showing the
barrier of electric potential which surrounds the nucleus and holds it together

projectile, and we can measure on the
photograph the angle through which it
has been deflected; thus we can calcu-
late the strength of the electric field
which has given it the deflection. This
is our chief clue to the shape of the
potential barrier.

The existence of the pit in the mid-
dle of the curve, the so-called “potential
hole,” is very significant. It shows how
the classical electrostatic law fails with-
in the nucleus. It shows that some force
other than electrostatic repulsion must
exist to hold the particles together. And
it shows that the strong electric field sur-
rounding the nucleus, the potential bar-
rier represented by the peaks of our
curve, serves not only to keep other
charged particles out, but to hold the
protons within. If a proton coming from
the outside needs six or seven million
electron-volts of energy to cross the bar-
rier and get inside, then a proton which
is already inside needs the same amount
of energy to leap over the barrier and
escape.

But this is a statement which, as usu-
al, when we are dealing with atoms,
must be modified. Nowadays, according
to wave mechanics, everything is based
on the principle of probability. Because
a body usually obeys a certain law no
longer means that it always does. Our
old laws are no longer absolute; they
are expressions of average behavior.

E need to introduce this idea here

to show thiat the potential barrier
is not an absolute quantity. If we have
a proton with a given amount of energy
outside the nucleus, there is a certain
probability that it will penetrate there-
in. The more energy it has, the better its
chances of doing so; and if its energy is
equal to that of the potential barrier, it
is fairly certain of success. But the fact
remains that a particle has a chance of
getting into the nucleus, and conversely,
of escaping from it, with an energy less
than that represented by the potential
barrier. Experiment shows that such a
case frequently occurs.

It must be quite clear that the poten-
tial barrier applies only to charged par-
ticles, such as protons, alpha particles,
or the bare nuclei of other elements. An
electric field has no effect on an un-
charged body; hence for neutrons there
is no repulsion and no potential barrier
to cross. They can penetrate quite easily
into the nucleus; the fact that they are
held there so tightly is so far unaccount-
able unless one accepts Heisenberg’s
theory of strong proton-neutron forces.

It must also be understood that the
potential barrier is harder to cross for
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some particles than for others. A pro-
ton, for example, experiences less re-
pulsion from a nucleus than an alpha
particle with its double charge. The lat-
ter must have more energy than the pro-
ton in order to penetrate a given
nucleus. A further complication is that
the barrier annoyingly changes height
whenever a charged particle is added or
subtracted; for obviously a change in
the concentration of electricity within
the nucleus alters the strength of the
field around it.

Illustrating, as it does, by a sudden
drop from positive to negative potential,
the attractive forces operating within
the nucleus, the potential barrier an-
swers the question of why the atom
sticks together at all. It does not explain
how the nucleus is actually composed,
nor the nature, the cause, and the be-
havior of the forces holding it together;
these are still matters of conjecture—
problems ready and waiting for the Ein-
stein of the atom.

But there is still another check on our
belief that, whatever their nature, the
forces within the nucleus are real and
tangible. The check is the odd fact that
the nucleus always weighs less than the
sum of its parts. If, for example, we
add up the free weights of two protons
and two neutrons, we should, theoreti-
cally, get the weight of an alpha par-
ticle. Actually, the alpha particle
weighs slightly less than this total. What
has happened?

HE solution of the mystery lies in

the fact that mass and energy are
in reality two different forms of the
same thing. Mass can be changed into
energy, and conversely, energy can be
transformed into mass. Energy was
needed to bring the particles together
and hold them there, and so some of
their mass obligingly transformed it-
self, and was used up in the process of
forming the nucleus. If we should ever
wish to restore the particles to their
original mass we must give them back
the same amount of energy that was
transformed from mass into the cement-
ing forces.

All nuclei have undergone a loss of
mass, some more than others. The dif-
ference between the theoretical and the
actual weight is called the mass defect,
and it represents in every case an
equivalent energy loss, which is known
as the binding energy. A nucleus which
has a high binding energy relative to its
weight is more stable than one of low
binding energy. This is the first factor
in our last problem, of why some nuclei
stick together so much better than
others.

An unstable nucleus is one in which
the forces trying to preserve its unity
are in some way unbalanced. The bal-
ance of forces depends upon the ratio of
neutrons to protons, and this in turn is
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dependent upon the energy levels within
the nucleus.

The idea of energy levels is a familiar
one, for the electrons revolving outside
the nucleus have long been known to
possess only certain fixed amounts of en-
ergy, represented by the size of their or-
bits, or, in more up-to-date terms, by
their wave lengths. But that levels also
occur within the nucleus is a fact only
recently acknowledged. A study of the
velocity of alpha particles emitted from
radioactive elements showed that they
could be classed into various speed
groups, indicating that they started from
a series of different energy states within
the nucleus itself. (These states, inci-
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Figure 3: Alpha particles deflected
from their paths by passing through
the electric fields of light nuclei.
From such photographs the shape
and size of the potential barrier can
be determined for many elements

dentally, give a further clue to the shape
of the potential barrier.)

This means that as each successive
proton or neutron is added to the nu-
cleus, it falls into a fixed energy state,
the lowest one still unoccupied. There
are two sets of levels, one for each kind
of particle; for the proton, the levels
are farther apart, to make room for the
additional energy it has because of its
electrical charge. We might compare
them to two ladders, the proton ladder
having rungs spaced wider than the
neutron rungs.

For the nucleus to be stable, the top-
most neutron and proton must be at
approximately the same height on their
respective ladders. As the elements in-
crease in atomic weight, the proton gains
in height on the neutron, and hence we
must put extra neutrons on the upper
rungs to catch up. Thus, in the heavy
elements, there may be as many as 30
or 40 percent more neutrons than pro-
tons.
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When the nucleus acquires too many
neutrons or too many protons, the bal-
ance of forces between them is upset. It
cannot stay as it is, and sooner or later
it tries to right itself by shooting off
some particle or other, and changing
itself into a nucleus of a quite different
kind.

Strangely enough, it does not emit
its extra protons or neutrons; not, at
least, if the disintegration is spontaneous
and unforced. It may give off an alpha
particle, an electron, or a positron. But,
you cry, then do all these things exist
in the nucleus too? Probably not. It is
more likely that they are created at the
instant of emission.

An extra neutron, for instance, may
split into a proton and an electron, the
latter flying off into space as soon as it
is created. This is a common type of
disintegration among the unstable,
radioactive elements. Similarly, a pro-
ton may change itself into a neutron by
emitting a positron, the positive ana-
logue of the electron. With the emission
of an alpha particle, the nucleus rids
itself of two neutrons and two protons
at one fell swoop. Although it is still
argued by some that the alpha particle
must pre-exist in the nucleus, the pres-
ent tendency is to consider that it, too,
is created, as it were, on the wing.

N the foregoing discussion we have

tried to show how stability depends
on the ratio of protons and neutrons
present. For a given number of protons,
there may be anywhere from two to nine
possible neutron combinations without
unbalancing the energy levels too radi-
cally. This accounts for chemical iso-
topes, elements which have the same
atomic number and identical chemical
properties but differ in the weight of
their nuclei. The most abundant and the
most stable isotopes, however, are in
general those whose energy levels are
most nearly balanced.

We have compared the nucleus, now,
to a crowded peapod, to a hole sur-
rounded by a potential barrier, and to
a set of ladders; but of course these are
not accurate pictures of the true
nucleus. We have used them only as
convenient . ways of trying to explain
why the nucleus clings together at all,
and why some nuclei stick together bet-
ter than others. Even the ultimate par-
ticles of matter—electrons, protons, and
neutrons—can no longer be thought of
as little round balls; they are too am-
biguous in their nature, behaving at one
time like wave radiations, and again
like actual particles. The thinking man,
when once he is accustomed to the facts,
discards all models and pictures as
mental crutches, and accepts the atom
and its nucleus as entities which he
knows to exist, but which he cannot
visualize as similar to anything he knows
from everyday experience.



NoOBEL PRIZE
RADIOACTIVATORS

UST before last month’s number of

this magazine went to press, the No-

bel Prizes for Physics and Chemistry
were awarded to three scientists whose
outstanding researches had already been
described in it, and at that late date it
proved possible only to insert in the
proofs brief mentions of the awards. The
article in question was entitled “Artifi-
cial ‘Radium’” and was by Professor E.
U. Condon of Princeton University. In
it Professor Condon explained, almost
prophetically of the prize awards as it
later turned out, the remarkable re-
cent work of Dr. James Chadwick of
Cambridge University who has won the
Physics Prize for discovering the neu-
tron, and of the two Joliots of the Ra-
dium Institute of the University of Paris
who won the Chemistry Prize. Photo-
graphs of the Joliots are reproduced a-
bove. The Joliots received the Prize
jointly because they work as a team.
Madame Joliot, however, signs her re-
search papers Iréne Curie. She is the
daughter of the famous Marie Sklodow-
ska Curie, a Pole who removed to Paris.
The Prize was awarded to the Joliots

Iréne Curie Joliot

Prof. F. Joliot

for the discovery of induced or artificial
radioactivity and the creation of new
elements by atomic bombardment.

ODAY, as Professor Condon recent-

ly said, there is no depression in re-
search in fundamental physics. Advances
have come thick and fast and, at that,
right on the heels of much shaking of the
head by older men of science who
had feared that the immense current
of discovery which followed on the
awakening of a stagnant science by the
discovery of the X rays in 1895 was now
drawing to a close. It has been young
men, mainly in their thirties, who have
made many of the recent advances.

It is becoming increasingly difficult,
though most fascinating, to keep up
with the world’s current advances in
physics. A year or two ago the Bishop
of Ripon, in England, told a scientific
gathering that science ought to take a
vacation for a while. This remark soon
became famous. Many commentators
interpreted it to mean that the bishop
felt we had already learned enough for
our own good. What the bishop meant

was probably half whimsical: the feel-
ing, which many of us doubtless share,
that the physicists have been making
major hits faster than the average mere
mortal could keep up with them, and
that a breathing spell would permit
those of us who were not geniuses to
catch up with the trailers in the race
and perhaps to keep the leaders at least
within sight. But it is not merely lay-
men who have experienced this diffi-
culty. Scientists themselves also feel it.
Thus we find, for example, a biologist
here and a chemist there, stating per-
haps a bit sheepishly that they have had
all they could do to keep abreast of de-
velopments in their own field of science
and so, like non-professional persons,
attending popular lectures on other
branches of science in order to get some
idea of what is going on in them.

We may go still further: Even among
the physicists themselves the research
has become so specialized that those
who are working in different branches
often cannot wholly understand what
physicists working in other fields mean.

HAT practical good are all these

discoveries? Perhaps none—who
knows? Yet few of those thus far made
have failed before long to present big
business with big bonuses. The physi-
cist himself is interested solely in find-
ing what this world is and just how
it works—pure curiosity. But far-seeing
business men are turning back to the
physicists some of the millions realized.

Seed.—A. C. I.
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IGH VOLTAGE R

ITHIN the black walls of the

Uc Harris J. Ryan High-Voltage

Laboratory, standing alone in an
open field at Leland Stanford Jr. Uni-
versity, California, a crackling, blind-
ing flash of ligchtning 10 feet long burst
around the insulators supporting an
automatic disconnect switch. Again and
again chain lightning was poured into
the circuit until, by delicate measure-
ments, the engineers learned the in-
sulators would withstand a lightning
bolt carrying 830,000 volts under nor-
mal operating conditions.

Three decades ago, when the late Dr.
Harris J. Ryan started his experiments
with man-made lightning at Stanford,
commercial voltages higher than 15,000
were not known. Within the next few
months, conductors strung across a 275-

L5 mile expanse of desert from Boulder
ttery of huge transformers which are capable of producing a voltage Dam to Los Angeles will carry the then
2,400,000. Note the comparative size of the men shown at the lower right
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undreamed-of power of 287,000 volts.
It was to meet this and other like de-

The wattmeter set-up, showing three engineers and the equipment with mands .for long-distance transr‘nlssmn of
which they measure the power of strokes of man-made lightning TR Y the West that experiments by
electrical engineers at Stanford have

worked toward the safe handling of
higher and higher voltages.

Here electrical engineers are playing
with man-made lightning, erratic and
destructive when untamed, but a valu-
able servant to humanity when con-
trolled. How much voltage the lightning
of nature carries is only guesswork,
although engineers’ estimates of that
voltage range from 20,000,000 to 1,000,-
000,000. In the black room of the Ryan
Laboratory, 30-foot bolts of man-made
lightning, with 2,400,000 volts behind
them, whip between gaps at the turn of
a switch. While this does not compare
with the fury of natural lightning, tests
with this great power have resulted in
development, for example, of circuit
breakers which switch power off in
1/1000 of a second when lightning
strikes.

A visit to the black high-voltage room
carries you behind the scenes of many
high-voltage projects, for there Dr.
Joseph S. Carroll, the director, and his
associates, have whipped baffling prob-
lems of power transmission. Inside the
door of the lofty laboratory you find
yourself facing a table covered with sec-
tions of cable cut to cord-wood lengths.
Some are aluminum, others copper;
some are bundles of wire, others are k.
pipes almost 1% inches in diameter. R4
Nearby is more cable, wound on reels 3B
high as a man. g

Since hlgh VOltage is like high water Phnzrphs by Bertn (‘rm-'xdnll
pressure, it pours electrical energy over Artificial lightning at
a cable at such pressure that there is length of a ten-foot

84



tSEARCH FOR COMMERCIAL USE

——

10,000 volts leaping the
ing of insulators (left)

little loss in transit provided the cable
is large enough to carry the load. Low
voltage may be likened to low pressure.
The volume may be started through one
end of the cable but without pressure
it peters out toward the end of the line
into a mere trickle. Recently, in the
Ryan Laboratory, Dr. Carroll has con-
ducted experiments looking not only to
protection of high voltage lines against
lightning, but also to determine what
size conductors are necessary to carry as
much as 287,000 volts over a distance of
275 miles. How large in diameter the
cables should be, how much copper or
aluminum they should contain, whether
they should be hollow or solid, what
kind of surface they should have, were
questions unanswered by precedent.

N seeking answers, the laboratory

staff strung up Y%-mile lengths of dif-
ferent diameters of cables, suspending
them from towers extending across
the fields nearby. Motor-dynamos in the
power room and transformers in the
laboratory shot into the cables a voltage
of 600,000—twice that demanded for
practical service. Losses were measured
by carefully adjusted wattmeters. From
these data the world’s largest conduc-
tors were designed.

For certain phases of the work in the
laboratory Dr. Carroll brought the
mountains and deserts into the labora-
tory by constructing an ingenious
“weather tube,” a steel tank 30 feet
high and five feet in diameter. Within
this cylinder he produces climates at
will, making them dry and hot for the
desert, damp and cold for the moun-
tains, and lowering the pressure for high
altitudes. Thus, within a small space,
“cord-wood cables” were tested under
weather conditions approximating those
on a line running through mountains
and desert. These tests revealed that
hollow conductors give the least loss on
the world’s highest power line.

While he toys with artificial lightning,
one bolt of which if misdirected could
snuff out the lives of all nearby, Dr.
Carroll hopes some day to catch a bolt
of real lightning and direct the bolt
into a photographic recording device to
measure its strength. Somewhat more
practically, he already is anticipating
the day when engineers will demand
means for handling a half-million volts
over transmission lines. Since power is
transmitted most economically at 1000
volts for every mile of line, he foresees
the time when wired lightning will flash
across the countryside in 500-mile steps,
kicked along by 500,000 volts.
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By ANDREW R. BOONE

Lining up (see man at left center) one of the huge sphere gaps
used as part of the wattmeter equipment for measuring high powers

A view from the Ryan Laboratory over the experimental transmi
towers and lines used in high voltage tests aimed at commercial
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THE SCIENTIFIC AMERICAN DIGEST

Bue EaT Buc
AVING of thousands of tons of Amer-

ica’s cane sugar supply from Hawaii,
which has been destroyed in past years by
an insect pest, is expected through the ac-
tivity of another insect which has just been
found to be established in the fields where

- acltic Press Bureau

How bugs battle bugs

the pest has been most destructive. Elis
pulchrina, a small wasp from Guatemala, is
the latest immigrant brought to this part of
the United States to attack the worst sur-
viving enemy of sugar cane in the territory.
The Guatemala wasp is one of many para-
sites which have been introduced by the
entomologists of the Hawaiian Sugar
Planters’ Association Experiment Station
to bring various pests under control, and
the latest of three to attack the anomala
beetle.

The anomala does its harm while in the
grub stage. The grub lives in the ground
around the cane and eats the roots and the
part of the stalk below the surface of the
earth, depriving the cane of nourishment
and weakening it severely. It has been con-
sidered a serious menace to America’s
sugar industry.

The adult wasp lays a tiny egg on a cer-
tain segment of the grub when the grub is
in the ground around the roots of the cane.
The egg hatches and a larva appears—
what the layman would call, in common
parlance, a “worm.” The wasp larva gnaws
into the grub, which is helpless to defend
itself, and in about eight days there is very
little of the grub left.

By that time the larva is ready to go
into its next stage. It spins a cocoon—a
shell of silky fiber shaped like a short, fat
dirigible balloon—and remains in it while
developing to adult form. In about three
weeks a mature wasp gnaws its way out
of the cocoon, finds a mate and carries on
the breeding cycle.

The anomala beetle stowed away some-
where in the Orient—probably in Japan—
and entered Hawaii by accident about
1908. Entomologists went to the Orient to
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seek its natural enemies. The parasites
found in Japan did not become established
in Hawaii, but two species from the Philip-
pines did.

‘ WIRE MILEAGE
ELEPHONE wire in use in the
- United States totals 87,000,000
miles. This is 56.92 percent of the
| world’s total, Germany being sec-
ond with 10.14 percent.

Movine A HicHwAY
Wite Hose

USE for hose believed to be without

precedent has just been made by the
New Jersey State Highway Department.
Along New Jersey Route No. 26, between
New Brunswick and Trenton, the first eight
miles of a 40-mile stretch of concrete road-
way has been moved 12 feet to one side to

= - {
: : ¢ ool et
Ready to insert the three-inch hose
in the unusual highway-moving

system described in these columns

provide a safety island in the center of
the present four-lane highway. This island
was constructed in an effort to reduce the
number of accidents; during 1934 there
were nearly 90 motor car deaths on this
highway. New Jersey highway officials are
hoping that the addition of the safety island
will eliminate many of these accidents.
The present highway is made up of three
concrete slabs, the center and west ones
being 14% feet wide and the east slab 10
feet wide. The 14%-foot slab on the west
edge of the highway was the one moved.
A new slab 10 feet wide will be built out-
side of the one moved, so that when fin-

The highway strips are moved three
inches at a time. Blocks are then in-
serted for the next sidewise “push”

ished the completed project will present a
highway 25 feet wide on each side of a
center 12-foot safety isle.

Since it was decided to move the road
rather than build over or break it up, it
became a problem of moving the slabs
without damage. Mr. Sigvald Johannesson,
New Jersey State Highway Engineer, con-
ceived the idea of accomplishing this with
hose. The road was moved in approximately
500-foot lengths, which consist of fourteen
slabs, each slab being 35 feet long. After
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the road shoulder had been graded down
to the proper level, the asphaltic joint
filler in the longitudinal joint running
lengthwise of the section was removed by
means of a steel blade drawn by a steam
roller.

The removal of this joint filler left a
crack about half an inch wide. Into this
crack was inserted a flattened length of
three-inch United States Worthy Linen
Hose, previously soaked in water and
treated with graphite. Five 100-foot sec-
tions of this hose were coupled together
and air under pressure was forced into the
hose. As the hose expanded, it forced the
entire 500-foot length of roadway to move
approximately two inches.

The separation between the slabs was
then wide enough to accommodate an
especially constructed, double jacket cot-
ton rubber-lined six-inch hose. The process
of expanding the hose with compressed air
was then repeated, the slabs moving three
inches with each inflation. After each in-
flation and deflation, proper blocking was
placed behind the hose and the process re-
peated. Each cycle consumed somewhat less
than five minutes. The moving proceeded at
a rate of approximately 800 feet of slabbing
per day. Mud jack crews followed the mov-
ing gang and formed a new permanent base
for the transplanted highway by pumping
a fluid mixture of top soil and cement
through small holes previously drilled
through the concrete.

When one realizes that every cycle of
this operation consumed somewhat less than
five minutes and that in that time a strip
of concrete 14% feet wide, 500 feet long
and weighing approximately 840,000 pounds
was moved three inches, the ingeniousness
of this engineering feat is truly amazing.

HomE Gas GENERATOR

NEW gas generator, which will pro-

duce gas on farms or for rural homes,
and will burn almost any kind of fuel that
may be available, has just been placed on
the market. The gases it produces include
carbon monoxide, methane, and hydrogen
in a mixture which is satisfactory for cook-
ing, lighting, refrigeration, or other domes-
tic uses. The fuel used may be any com-
bustible vegetable or fatty matter such as
wood, sawdust, leaves, corncobs, cornstalks,
straw, and even old shoes, rags and other
waste material. The makers, the Economy
Gas Generator Company, say that after they

Gas generator for the home
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Courtesy Allis-Chalmers Manufacturing Company
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A shipment of the spiral casing for one of the hydraulic turbines at Boulder
Dam. Six cars were necessary to carry the complete casing; 26 cars were re-
quired to transport the entire 115,000 horsepower, 1,250,000-pound turbine

are installed these generators are operated
practically without further cost and will
last a lifetime.

A “run” is said to take about 3% hours,
no skill being required for the operation,
for the process is one of controlled, high-
pressure destructive distillation. In this
process the gases are distilled from the ma-
terial used and, as far as possible, all
crackable products distilled from the ma-
terial are also cracked into gas. The manu-
facturer claims that the gas produced by
the generator has a heating value of ap-
proximately 500 British thermal units.

Besides the combustible gases it pro-
duces, there is also a quantity of creosote
and creosote water produced in the run.
Needless to say, these products are also
useful on the farm.

NonN-Skip TiRE

OR years various kinds of tires have
been advertised as non-skid, yet we
have known that most of these were far

Narrow fins reduce skidding

from perfection in non-skid qualities. Now,
however, there is one which seems to ap-
proach very much closer to that long de-
sired point. This is the new General Dual-
10.

This new tire departs rather radically
from the old practice of building complex
patterns on the tread. Its virtue lies in the
thin peripheral fins which are but %% of an
inch wide and stand % of an inch high on
the tire, with less than 7 of an inch space
between. On first examination one would

say that these fins are too soft and flexible,
but that appears to give them their non-
skid characteristic. As shown in tests, these
fins, under the weight of a car, bend into
a snaky pattern with the applied torque
of the engine or in braking, so that they
give a squeegee effect. With this snaky
twisting of a number of the fins, there will
always be many edges which are opposed
to the line of motion of the car, thus
squeegeeing the roadway and giving bet-
ter traction for driving or braking.

Moving pictures of cars using these tires
under test show that they will stop a car
dead-straight on a wet pavement at speeds
at which cars with ordinary tires will skid
badly. The manufacturer claims that they
will stop a car quicker and more safely on
a wet pavement than will ordinary tires
on a dry pavement.

MAN’S COSMETICS

F all things: Men with eyes

darkened to make them large
and interesting and hair curled with
curlers, and with perfumes and
powders commonly used, as mere
man says, for women’s vanity!
Egyptian “he-men” of 1500 B.C.
wore such make up—and probably
their wives called them vain. These
facts were learned from examina-
tion of the family tomb of the pri-
vate secretary to Queen Hatshep-
sut.

New Sy~NTHETIC RUBBER
Suows 500 PERCENT
EroNcgAaTION

N oil-proof synthetic rubber with a

tensile strength up to 1700 pounds per
square inch, has been put on the market by
the Thiokol Corporation. While it will stand
even lower temperatures, it is claimed to
be very flexible at —45 degrees, Fahrenheit.
Among the many features claimed for it
are: Elongation around 500 percent; abra-
sion resistance of the order of rubber; tear-
resistance equal to or better than rubber;
mild, not objectionable, odor; and, in ad-
dition to being oil-proof, good resistance
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to Duco thinners, lacquers, printing inks,
benzo-gasoline blends, and most ordinary
solvents. It is sold in crude sheet form cor-

responding to natural crude rubber.—
A. E. B.

TEMPERATURES @

HILE the outside surface of the

sun is only 6000 degrees, Centi-
grade, Dr. T. E. Sterne, astrophysi-
cist of Harvard College Observatory,
recently guessed that the internal
temperatures of some stars must be
as much as 1,000,000,000 degrees,
Centigrade. We say “guessed” be-
cause there is no known way of
making an actual determination.

A New Armor Pierc-
ING SHELL

URING the past 30 years, the develop-

ment of long range naval gunnery has
been a never-ending problem to the gun-
mounting manufacturer, the ship con-
structor, the maker of optical instruments,
and the steel master. When the armament
manufacturer has designed a high-elevation
mounting capable of standing up to the
enormous recoil stress of a big gun firing
at, say, 30 degrees, the naval constructor has
to allow for the increased strain and must
strengthen his hull to stand the shock. Then
the makers of gunnery control devices—the
range-finders, director gear, and the dozen
and one complex pieces of equipment which
go to make up mechanized gunnery—pro-
vide of their best to insure hitting at maxi-
mum range, leaving it to the steel master
to furnish the armor-piercing shell. The
ability of the shell to pierce the target and
burst would seem to be something we
should take for granted as the final factor
in the delivery of a crippling salvo.

It so happens, however, that the projectile
provides a difficult problem. Time and time
again, when perfect co-ordination has re-
sulted in high percentage hitting at long
ranges, it has been found that shells fail to
burst when they have pierced thick armor.
Examination of them has shown that not
only has the fuse been rendered unable to
perform its function by becoming mutilated
and detached from the body of the shell
with the breaking away of the base of the
shell, but the explosive charge itself is
made practically harmless by being pro-
vided with a large vent.

It is not a question of shells being badly
.made ; the most stringent system of selection
would seem to be no safeguard against this
happening, as it is simply a matter of the
luck of the hit! With shells of ordinary con-
struction, fracture of the base-end may
occur at any velocity and does so in a
percentage of rounds when striking the
armor at high angles of incidence. With
increasing range and diminished striking
velocity this percentage becomes greater
until a point is reached when such failures
become inevitable.

Formerly, the manufacturer was con-
cerned in producing a cap which would
enable the projectile to pierce the armor;
now that the cap difficulty has been greatly
reduced, it is frequently the base which
fails to protect the fuse. The reason for
the fracture is that when a shell hits
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obliquely it tends to turn to the normal
in its passage through the plate owing to
the inequality of resistance offered to the
two sides of the ogival head. This turn to
the normal in so short a space of time
causes a rapid and violent swing of the
shell so that under certain conditions of
velocity and thickness of plate its base-end
will strike the edge of the hole with such
force as to tear the base off—or at least
distort it to such an extent as to damage
and prevent the action of the fuse.

These unfavorable conditions are most
likely to occur when the projectile strikes
thick hard-faced armor at long ranges with
an increased obliquity of impact due to the
greater angle of descent. Although the ordi-
nary type of projectile may perforate under
these conditions, the shell will too often be
blind for the reasons already mentioned.

It was to overcome this difficulty that the
British firm of Messrs. Hadfields, Shefhfield,

1
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Courtesy Hadfields Ltd.

The effect of perforating an armor
plate, at high angle of impact, with
(left) an ordinary shell, and
(right) with the relief base type

turned their attention to, and succeeded in
producing, a shell which would be proof
against this type of failure and would iso-
late the vital functions of the shell and
fuse from the effects of the base-end blow.

In these new and patented shells, the re-
sult of the violent swing to which they are
subjected during perforation of the armor
is merely to remove the non-essential por-
tion of the base and leave a fully effective
projectile; that is, one in which the burst-
ing charge remains completely enclosed and
in contact with the fuse which is retained
intact as shown in the accompanying illus-
trations. These are reproduced by permis-
sion of Messrs. Hadfields who hold world
patents (including those for the U.S.A.)
for this and several other important im-
provements also patented, so necessary for
the manufacture of a successful armor-
piercing projectile.

It may also be added that from a tactical
point of view the benefit in question
is of far-reaching importance because any
attempt to increase the effective fighting
range of an existing shell means an in-
crease in the angle of impact; or, if to avoid
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this, its ballistic flight is improved by in-
creasing its sectional density, an increase
in its length is necessitated. Unfortunately,
an increase in either the angle of descent
or the length of the shell raises imme-
diately the risk of base-end failure which
has thus become the limiting factor against
an increase in effective fighting range.
The removal of this limiting factor and of
the risk of failures from other causes, by
means of the shell manufactured under the
Hadfields’ patents, would seem to open up
new tactical possibilities in which a fleet
so equipped can choose its fighting range
where it can inflict heavy damage on its
opponent while remaining beyond the reach
of any effective reply.

At this time when a revival of naval ac-
tivity is imminent it is a matter which
calls for serious consideration.—Dr. Oscar
Parkes.

TRANSPLANTED HEADS
IN Vienna, “nymphs” of grass-

hoppers fed and shed their
regular fashion after
exchanging heads with other

“nymphs.” Dr. Atma Malabotti,
who performed the transplanting
operations, says that the female
grasshoppers grew up, eventually
laid eggs, and hatched quite nor-

i skins in
i
|
i mal little grasshoppers.

SkIN GrarTr TrRiuMPH

NOTABLE triumph in skin grafting

has been scored by an Australian sur-
geon. New eyebrows and lids have been
grafted over the staring, though still func-
tioning, eyes of a youth who was badly
burned by acid. Piece by piece, skin from
other parts of the body is being grafted to
the face and other damaged parts.

Eight operations have been performed at
Sydney and there are still three more to be
done. Medical men from all over Australia
have been watching the progress of the case
and photographs of the successive stages
have been forwarded to the British Medical
Association.—Australian Press Bureau.

A Lost GoLD ART
REevivED

OLD beads so tiny that a row an inch
long would contain a hundred of
them figure prominently in the intricate
jewelry art of the ancient Etruscans, who
throve in Italy before the rise of Rome. But
the making of them became a lost art.
Now an English goldsmith named Black-
band is able to make them again, by a
process which he believes is identical with
that used by the long-dead early masters.
Mr. Blackband’s rediscovery was more
or less accidental. He spilled a small quan-
tity of molten gold, which splashed as it
fell. When he gathered up the scattered
precious metal, he found that the smallest
drops had hardened into perfect little
spheres. Now he purposely splashes molten
gold-copper alloy onto a sloping shelf in a
little box, and turns out “Etruscan” beadlets
in quantity.
The next problem was to find out how to
form them into the complicated patterns of
double lines, hexagons, and triangles such
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as figure on Etruscan jewelry. This proved
to be not particularly difficult. Drawing a
wet line with a finely pointed camel’s-hair
pencil, Mr. Blackband saw his beads range
themselves in rows along it, held by the
surface tension of the water.

Then he used a wet, hair-fine wire. The
beads adhered to the wire. He bent it into
the desired pattern, the beads still sticking
in place, and then heated it until the wire
and beads fused together. Now he can dupli-
cate any pattern the Etruscans had.—Sci-
ence Service.

DAYLIGHT

ED LARSEN, United Air Lines

meteorologist, points out that
during early morning and late af-
ternoon hours the sun is visible
from planes in flight while the earth
below is in darkness. From an alti-
tude of 10,000 feet, the sunrise may
be seen ten minutes earlier than
from the ground.

HomEe AIRPLANE DESIGN

ALTER H. KORFF’S “Lightplane De-

sign” is a workmanlike book with
some 110 illustrations which, without any
difficult mathematics, takes up the aerody-
namics, balance, and general design of a
small airplane. The construction drawings
are good though not highly detailed. For
an amateur airplane constructor no better
introduction has been published or given
anywhere. Also, we know quite definitely
that a number of amateur constructors have
produced satisfactory small airplanes in
various parts of the country. Whether such
home-made aircraft are to be encouraged or
not is another question. Even with the ma-
chines produced by the best manufacturers
in the country, with fine engineering staffs,
equipment is still a cause for accident.
Homemade machines will provide an in-
tensely interesting hobby, but they certain-
ly will not increase safety.—A. K.

PioNEER WORK WITH
RockETs

HE American Rocket Society is com-

posed of well informed men, many of
them engineers and chemists, who, after an
initial burst of uncontrolled enthusiasm,
have settled down to a thoroughly practical
yet scientific series of tests. The Society is
still too young to employ whole time pro-
fessional investigators, but the members
devote all their spare time, Saturday after-
noons, and Sundays, and steadily increase
their knowledge and mastery of the prob-
lems involved.

We were privileged visitors on a recent
Sunday to watch the Society’s new prov-
ing stand in operation. It is obviously both
expensive and unsatisfactory to build a
rocket, fire it, and perhaps lose it forever.
At this stage of the game it is better to
learn on a proving stand exactly what may
be expected of a rocket motor under vary-
ing conditions.

Briefly described, the proving stand com-
prises an alcohol container, a container for
liquid oxygen, piping and valves for bring-
ing the two fuels together into a combustion
chamber, and at the top of the combustion
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A close-up of
the experimental
rocket nozzle
in operation, show-
ing how reaction
readings are ob-
tained. The
containers for
alcohol and liquid
oxygen are held
in the framework.
Fuel lines connect
them to the combus-
tion chamber and the
nozzle at the top

chamber a variety of nozzles which can be
screwed in. The fuel inlets are two pairs
of opposing orifices in the combustion
chamber; the small pair for fuel, the larger
for oxygen. The liquid oxygen, of course,
is under pressure already. The alcohol is
brought up to pressure by compressed nitro-
gen. A series of pressure indicators are
mounted on a board and show the pressure
in the explosion chamber, in the alcohol
cylinder, the oxygen cylinder, and so on. A
powder fuse is used to ignite the mixture.
The charge consists, as a rule, of one pint
of alcohol and two pints of oxygen. A care-
ful technique in loading, mixing, and firing
has been developed. The reaction of the
upgoing nozzle is measured on a hydraulic
pressure gage mounted at the bottom of
the firing stand. The intrepid scientists get
rid of the crowd of observers by blowing a
whistle and seek shelter at a distance be-
hind a strong wooden partition and via steel
helmets.

Once or twice the combustion chamber
itself has burst. At other times the firing is
incomplete. Still more frequent is the burn-
ing out of the nozzle. The nozzle material
has to withstand temperatures of 3000 de-
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The test stand and the in-
strument board, where the
pressures in the alcohol and
oxygen cylinders are record-
ed during rocket experiments

100000000

gress, Fahrenheit or more, and the erosive
properties of gas shooting out at several
thousand feet per second. Nozzle after nozzle
has been tried and the material which will
be entirely satisfactory is still to be found.
Tungsten carbide has been suggested and
other materials are also under considera-
tion.

A typical short run with a pressure of
300 pounds in the firing chamber lasting
nine seconds developed a maximum thrust
of 59 pounds and an impulse of 430 pounds
a second.

The most difficult problem remains in the
development of a strong combustion cham-
ber, adequately cooled, with a nozzle which
can stand up indefinitely. We hope to make
further visits to the scene of these attempts

and to report more fully on progress
achieved.—A4. K.

Corp WEATHER AIR
OPERATION

UST about the time of writing this note,
the difficulties of cold weather opera-
tion force themselves on the attention of
both the automobile and the airplane oper-
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ator. The specialized experience of Cana-
dian aviation, with its immense wild areas
and intense cold, is of considerable inter-
est to such operators and they would do
well to study a paper read by Alan Ferrier
(of the Royal Canadian Air Force) before
the Society of Automotive Engineers.

When winter flying operations started
seriously in Canada shortly after the World
War, the technique at the beginning and
termination of a flight was terribly labori-
ous. Describing the starting of a four-en-
gined, water cooled, Handley Page bomber
the author writes “. . . Hordes of assistants
‘chain-ganging’ buckets of boiling water into
the radiators until the outlets on the far
end of the water manifolds ran hot; of
pouring hot oil into the tanks; of warming
at least 48 spark-plugs on a shovel over the
fire and then putting them in; and of the
fourth engine sulking and the other three
having to be shut down for fear of over-
heating on the ground; and then of start-
ing the whole process over again.”

Of course the introduction of the air-
cooled engine reduced these difficulties ap-
preciably. But many difficulties still remain,
as borne out by the following remarks: “To
ensure a start it has been and still is the
practice to warm the motor by encasing it
in a heavy canvas cover or a nose tent
supported on the vertical propeller and ap-
plying heat under the cover by means of a
blow lamp, gasoline stove, or even a wood-
burning stove. This process takes from half
an hour to an hour and the cover has to be
removed before an attempt is made to start.
The oil was poured in at the last possible
moment. If for any reason the engine re-
fused to start, the whole process of draining
and re-heating the oil, replacing the en-
gine cover and warming the cylinders had
to be repeated.”

For several years these arduous condi-
tions were accepted as the inevitable ac-
companiment of winter. They were not only
arduous but dangerous, with an obvious fire
hazard. Now an attack has been made from
a new angle: the modification of lubrication
so that a “cold” start is possible.

Correct lubrication depends upon the
“viscosity” of the oil. If the viscosity is too
high the flow under the pump pressure will
be too small, and though the oil film in the
bearings may be strong enough to take bear-
ing pressures there will not be enough oil
spilled to lubricate the cylinders and pis-
tons. Cold increases viscosity, and hence
cold means difficulties in lubrication.

These difficulties have been met by the
following simple measures: The technolo-
gists were asked to produce an oil which
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The roller is guided by the master cam and, in turn,
guides the cutter that does the work on the propeller blade
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The composite map of Connecticut made from aerial photographs

would pour easily and have little viscosity
in the coldest weather. They responded by
producing an “arctic” type oil which flows
readily at —20 degrees, Fahrenheit. Oil
tanks and feeder lines were protected as
much as possible from the cold atmosphere.
To insure starting, some highly volatile
ether was injected at the start of a run
into the engine manifolds.

Without any of the laborious technique
described previously, cold starts are now
easily achieved. With further progress in
arctic oils, Mr. Ferrier thinks that a cold
start will finally be possible just above the
freezing point of gasoline; namely, —70 de-
grees, Fahrenheit. There is no object in
going below this point, since it probably
is the limit of human endurance.—A4. K.

GLASS RAZOR BLADES

AFTER long experiment, Czecho-

slovakia is reported to be turn-
ing out razor blades made of glass.
The importance of this develop-
ment lies in the low cost of the
blades, mainly, although the fact
that they cannot be resharpened
will mean more sales for the manu-
facturer.

AERIAL PHOTOGRAPH
OF A WHOLE STATE

HE entire state of Connecticut can be
seen in a single aerial map which was
exhibited at the Tercentenary Industrial
Exposition held in Hartford. This map
has dimensions of 18 feet by 13 feet and

an area of 234 square feet. The map was
made by flying at an altitude of 11,400
feet by Fairchild Aerial Surveys, and in-
cludes 34 composites which were derived
from 10,479 exposures. When the huge pic-
ture was hung on the wall of the State
Armory at Hartford, spectators using field
glasses to magnify detail were able to pick
out smalllandmarks such as hedges, chicken
houses, trails, or small streams.—A. K.

MAcHINING PROPELLER
BLrADES

HE metal airplane propeller is better

in almost every way than the wooden
propeller, and is rapidly displacing the lat-
ter on airplanes of every type. Its one dis-
advantage is in higher cost. Therefore, it
is highly desirable to have “profiling” ma-
chines for low-cost production of metal
blades, such as the one developed by the
Engineering and Research Corporation. The
development work extended over four or five
years, and the machine includes a variety
of mechanical devices, a complete descrip-
tion of which would involve many drawings
and a lengthy pamphlet. But if our readers
study the two photographs carefully, they
will have a very fair general idea of the
functioning of this device, which has proved
highly successful and is being widely ac-
cepted by the aircraft industry.

A single master cam or form of solid cast
iron is employed. This master cam, with a
peculiar form, has a length of two inches
more than the maximum width of the blade
being produced. The cam rotates and is
directly geared and synchronized with the
table holding the blade forging which is
fed horizontally past the cutter. Owing to
this synchronization, each line radially on

The propeller forging, with its bed, travels horizontally,
while the cam-guided cutter gradually shapes the blades
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One of the Dorr Clarifiers for the All-American Canal desilting plant

the master cam or form represents a corre-
sponding element of the propeller blade. Of
course, a separate master cam is needed
for each side of the blade.

With the aid of a roller, traveling on the
cam, and an appropriate linkage, the cutter
travels back and forth with simple har-
monic motion, and oscillates freely about a
trunnion which permits the necessary verti-
cal travel.

The blade is fed horizontally past the cut-
ter from tip to hub. At about 18 inches from
the hub, the cutter lifts off the forging and
the machine is automatically shut off. The
table is then cranked back to the starting
position by means of a hand wheel, a new
forging is inserted, and the machine is re-
started by means of a conveniently located
push button switch. The propeller is sup-
ported on the table by a hand and tail
stock. The cutter is of special design and
has a peripheral speed of approximately
five thousand feet a minute. Lengths of
strokes, position relative to the center line
of the table, and number of strokes per
minute can all be varied. The cutter can
remove three eighths of an inch of metal
with one powerful cut.

To produce the master cam or form, the
cutter and roller are reversed on the ma-
chine. A master blade is placed in position
on the table, and guides the roller. The
cutter (which is now located where the
roller was previously) now fashions a
wooden block which is on the master cam-
shaft. The iron casting is fashioned from
the carefully cut wooden pattern.

The blade of a ten-foot propeller can be
machined in one hour, and generally but
a single cut is necessary, though it takes
one hundred and fifty hours to produce the
master cam. We saw this machine in action,
and were positively fascinated by its in-
genuity and accuracy.—A4. K.

70,000 Tons oF SILT
DALy

S much as 70,000 tons of silt a day will
be removed from something like eight
billion gallons of Colorado River water
pouring into the new All-American Canal
from the Imperial Dam. This desilting pro-
cess will be performed by what will be the
world’s largest water treatment plant, to

be constructed 15 miles northeast of Yuma,
Arizona, at the above-mentioned dam which
is about 250 miles below Boulder Dam. The
solid matter removed by this plant will at
times amount to 70,000 tons daily while the
average will be about 50,000 tons.

The desilting plant shown in the accom-
panying illustrations will have mechanical-
ly-operated Dorr Clarifiers which have been
worked out by the Dorr Company, Inc., in
collaboration with government engineers.

The desilting plant will consist of six huge
settling basins, each approximately 769 feet
long, 269 feet wide, with an average depth
of 14 feet, arranged in pairs. Each pair of
settling basins will be fed by an influent
channel, located between adjacent basins,
and these influent channels will, in turn,
receive their water from the headworks at
the west end of the Imperial Diversion Dam
where the rate of flow is to be controlled
by four roller gates, each 75 feet long and
23 feet high. The inflowing raw water will
be uniformly distributed and will flow across
the basins to the effluent side, depositing
en route upon the bottoms of the basins
the greater part of the suspended solids.

The removal of deposited silt is going
to be accomplished by the largest battery
of Dorr Clarifiers ever installed. Seventy-
two of these mechanically-operated clarifiers
—measuring 125 feet in diameter each—
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will continuously plow the accumulating
solids to outlets in the bottoms of the basins
whence they will be continuously discharged
into sluicing channels and returned to the
Colorado River below the diversion dam.

GASOLINE MOONSHINERS

OFFICERS, finding and destroy-

ing a moonshine still in the
hills of eastern Washington county,
Ohio, were puzzled by the absence
of mash barrels when they first
sighted the still. Investigation
showed that the plant was produc-
ing gasoline, thus evading the Fed-
eral tax of one cent per gallon on
gasoline at the refinery.

CoNQUERING Two
PLAGUES

A MAJOR triumph in disease fighting
in Sweden, reported at the meeting
of the American Public Health Association,
has fired the enthusiasm of American
health officers engaged in what seems like
a hopeless fight against the same diseases.
The triumph, reported by Dr. Einar Rietz,
health commissioner of Stockholm, is the
practical eradication in Sweden of the two
venereal diseases, syphilis and gonorrhea.

American health officers trying to accom-
plish the same results here must fight not
only the disease but an antagonistic public
opinion which largely forbids even the men-
tion of the diseases by name. Yet these un-
mentionable plagues are the cause of more
suffering and disability than any other com-
municable disease. The point is that syphilis
and gonorrhea are diseases as are typhoid
fever, tuberculosis, and yellow fever. They
may be brought under control and prac-
tically wiped out by much the same methods
that have eradicated yellow fever from this
country and have brought so many other
former plagues under control.

Using the familiar and trusty weapons
of all disease fighting, the number of new
cases of syphilis in Sweden has been re-
duced from 6000 a year to 431, Dr. Rietz
reported. The population of Sweden is
about the same as that of the state of
New York, outside of New York City. Best
estimates of the number of new cases in

Desilting basins for the All-American Canal, showing silt plows at right
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New York state every year reach 11,000.

One feature of the Swedish method of
handling the disease is provision of free
medical and hospital care and medicine
to any patient who has syphilis in the in-
fectious stage. All patients must take treat-
ment. Those who do not are subject to
various penalties. Yet Dr. Rietz assured his
American colleagues that personal liberty
is safeguarded as carefully in Sweden as
in the United States. Cases are reported
to the health department without the
patient’s name. Sources of infection must
be reported just as in the case of typhoid
fever or any other communicable disease.
Cases of syphilis are now so rare in
Sweden that professors have difficulty in
finding material to use in teaching medical
students.

Encouraged by the Swedish experience,
American health workers are hoping they
will be given the opportunity to repeat the
triumph over these two plagues in this
country.—Science Service.

RecrLaiMiNGg “DEAb-
HEADS” WITH DYNAMITE

EGION are the tales of the mighty log

drives down the Menominee River,
which takes its source in the upper penin-
sula of Michigan, where the Brule and
Michigan Rivers meet. Millions of the
great white pine trees, once standing in
grand forests away in the sands of Michi-
gan and Wisconsin, were fed into the maw
of this scenic river, and floated to the one-
time flourishing sawmill towns that are now
the prosperous cities of Menominee, Michi-
gan, and Marinette, Wisconsin, located
where the river empties its cold spring wa-
ter into Green Bay.

Paul Bunyan, the mightiest of all log-
gers, a legend tells, was always the first to
deliver his drive to the Menominee and
Marinette sawmills. When his season’s
sawing, skidding and “decking” on the
river’s banks were done, he did not wait for
the ice to thaw. He commanded his seven
mighty ax-men to chop large blocks of ice
forty rods long and of the river’s width, in
advance of his drive. With mighty tongs
of his own design, harness made of 37-
pronged deer hides and porcupine quills,
and his great Blue Ox, he hauled the

Photographs courtesy dg-Er News
Barricade used by shot firer re-
claiming “deadheads” by dynamite
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blocks of ice ashore, out and in again, as
his logs floated down stream. Paul Bunyan
never lost a log on any of his drives on the
Menominee River. There is yet to be found
a single white pine “deadhead” in the river
bearing his brand mark. Paul Bunyan was
circumspect; his sour dough cooks never
fed a flapjack to a lumberjack who would
not respect a white pine log from the

In reclaiming logs embedded in the
silt and gravel of a river bed, ex-
plosives were used to cut a new
channel through the mass of silt,
thus permitting the river water to
flow through, scour the remaining
silt, and uncover the *“deadheads”

moment his seven mighty ax-men felled the
tree until the log was delivered to the mill.

Less sagacious were those who followed
Paul Bunyan, says Alfred Mathewson,
writing in the Ag-Ex News. Their de-
ficiency is evidenced by the presence of
countless “deadheads” embedded in silt
and gravel in the bottom of the Menominee
River.

Recently the reclamation of these “dead-
heads” has been accompanied with the
assistance of dynamite. To make the re-
quired channel, cartridges of Ditching
Dynamite were placed at intervals of 18
inches and at a uniform depth of eight
inches along the site of the new channel.
The cartridge in the end hole contained an
electric blasting cap. Leading wires were
attached to the wires of an electric blasting
cap, and the other ends of the leading wire
fastened to the terminals upon the blast-
ing machine placed at a safe distance from
the dynamite location. The presence of
sufficient moisture in the ground permits the
“shock-wave” to propagate throughout the
entire length of the required ditch.

The quantity of explosives was not large,
nor was much time required to load the
necessary charges, but the employment of
explosives to expose a valuable “deposit”
of timber is one more example of what can
be done with dynamite when ingenious
and intelligent methods are employed.

CHEMISTRY IN THE MOVIES

JOLLYWOOD studio technicians have
been trying to find some substance

that will act and look like lava in the
volcanic scenes of “The Last Days of
Pompeii.” They finally found that powdered
aluminum mixed with water gives a perfect
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photographic effect. As it runs quite rapid-
ly, however, the eruption scenes had to be
filmed in slow motion.

The filming of “Dante’s Inferno” called
for some kind of fire that would allow ac-
tors to walk through flame, and not be
burned, or even heated. The Arthur M.
Maas Laboratories, of Los Angeles, finally
perfected “cold fire” which could be de-
livered in cans, and is a nicely balanced
compound of an inflammable solvent and
one that is not inflammable. The burning
ingredient furnishes the flames—and beauti-
ful flames they are—while the non-inflam-
mable ingredient actually cools the flames,
and keeps the actors safe and comfortable.
—A. E. B.

WipER USE FOR SPONGE
RuBBER

HILE many uses have been found for
the well known sponge rubber, here-
tofore there has been no practical way to
slice it into thin sheets. Manufacturers real-
ized that many additional uses could be
found for this resilient, cushion material
if they could but cut it in thicknesses less
than % inch, which was formerly the lower
limit of slicing operations. It has, of course,
been manufactured as thin as % inch but
when so made it must have a rubber skin
on both sides which naturally detracts from
its peculiar qualities.
Now. bv a new process worked out bv

One of the “deadhead” blasts

Minneapolis Linen Company, Inc., sponge
rubber may be sliced to 145 of an inch,
with a high degree of uniformity. If the
porosity will allow, an even thinner sheet
may be attained. In this process a solidify-
ing agent is first introduced into the pores
of the rubber by immersing it and squeez-
ing it between rollers. These rollers expel
the air and as the rubber again expands
the solidifying agent is drawn into the
pores. In a short time the piece becomes
fairly hard so that the rubber is in the
form of a solid block. From this point on
it is a simple matter to run the block
through a slicing machine which cuts with
a sharp wheel such as those used by
butchers. As with the butchers’ machine,
adjustment can easily be made to regulate
thickness of slice.

After slicing, the solidifying agent is re-
moved from the slices by placing them in
water for a few moments. When dried once
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“ II. Making the Spectrohelioscope Spectroheliograph
PART X.  Contributions by Advanced Amateurs
Chapter I. Making Compound Telescopes Chapter VI. Parabolizing Theory
5 II. Flotation Systems for Mirrors “ VII. A Study in Shadows
“« ITII. Making Optical Flats “ VIII. The Ronchi Test
“ IV. Making a Sun Spectroscope “ IX. Direct Focal Test
“ V. Photographing with the Telescope o X. A Simple Telescope Drive

PART XI. Albert G. Ingalls, Associate Editor Scientific American

A 200-page mine ef useful information, mainly practical, based on amateurs’ actual difficulties, concerning 1001
aspects of amateur telescope making, and containing a multitude of hints, wrinkles and suggestions on grinding;,
polishing, testing and shaping. This part includes minutely detailed 30-page instructions for silvering glass, which
leave nothing to the beginner’s judgment.

ADDENDA
A list of selected books on practical and theoretical optics, telescope making and astronomy, with brief descrip-
tions and prices of each.
A list of astronomical societies, professional and amateur, with addresses.
A list of periodicals for the amateur astronomer with addresses.
A list of MATERIALS, including BEGINNERS’ KITS.
A Directory of dealers, amateur and professional workers, etc.

OTHER NEW MATTER IN THIS EDITION—practical chapters, like all the others: Methods of Mechanical
Polishing, by John H. Hindle of England, 7 pages. Finding Stars with the Setting Circles, by M. W. and R. N.
Mayall, 7 pages. Numerous new notes and alterations.

500 Pages. Profusely illustrated with more than 300 figures and photographs.

AMATEUR TELESCOPE MAKING
Postpaid $3.00 domestic, $3.35 foreign.

SCIENTIFIC AMERICAN

24 WEST 40th STREET NEW YORK, N. Y.
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more, the rubber is the same as in the be-
ginning, none of its properties having been
changed.

A suggested use for these thin slices is
necktie linings to prevent wrinkling. (A
patent is being taken out on this applica-
tion.) Another suggestion is as a lining for
winter clothing, for the dead air cells are
comparable with the air cells in wool. Also
it might form a very satisfactory non-slip
bottom covering for household objects such
as ash trays, flower pots, and the like.

STEEL CASTINGS Sup-
PORT GOLDEN GATE
Bripce CABLES

VIVID indication of the magnitude

of the Golden Gate bridge is provided
by the size of the steel castings which are
employed to support the cables on the tops
of its towers.

Each cable support or saddle consists
of three segments bolted together, weigh-
ing approximately 150 tons. The maximum
metal thickness is seven inches. Their inner
grooved surfaces are designed to provide
smooth curved supports for the cables.

Mounted on the tops of the towers, the
saddles rest on nests of rollers, and in their
original position are set shoreward, three
to five feet from their final position. As the
construction of the suspended portion of
bridge structure proceeds, the cables tend
to decrease in sag and elongate slightly,
with the result that the saddles gradually
move bayward as the weight increases, un-
til they are in final position centered on
the towers when the structure is completed.
In this position the rolls will be “killed”
and the saddles fixed or anchored per-
manently to the tower tops.

These huge castings originated in the
steel foundry at the Bethlehem, Pennsyl-
vania plant of the Bethlehem Steel Com-
pany, where the casting and rough ma-
chining operations were performed. They
were finish machined by The Midvale
Company.

Two open hearth furnaces were required
to provide sufficient steel for these huge
castings. The plain carbon steel was teemed
from them simultaneously into large ladles,
from which it was poured into pit molds

————

The milling machine “walks” around the bridge saddle casting
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that had been arranged for bottom pouring,
with nine risers per segment. Following the
removal of the risers, the segments were
annealed to remove internal stresses, and
rough machined at Bethlehem before being
shipped to Midvale for finish machining
operations.

Toe Our—ToE In—
Toe Our

GENERATION or two ago we were

told to toe out, and then a few years
later we were told to toe straight ahead
“like the Indians.” Evidently many took
this later advice too literally, for now comes
Dr. Dudley Morton, Associate Professor
of Anatomy at Columbia University School
of Medicine and an authority on the evolu-
tion of the feet of man and the apes, and
tells us not to take the “Indian foot” walk-
ing doctrine quite so seriously as health
faddists formerly asserted. In a new book,
“The Human Foot,” Dr. Morton says that
examinations of American youth and Afri-
can natives concur in demonstrating that
a mild degree of out-toeing in walking is
predominant in normal and healthy indi-
viduals. “The angle tends to vary with each
step, according to the circumstances of
speed and to the need for lateral stability

A 150-ton saddle reaches the top of one of the Golden Gate bridge piers
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of the body. From a physiological analysis,
a mild degree of out-toeing is to be regarded
as the position of greatest efficiency.

“The use of a conspicuous degree of out-
toeing—90 degrees—in Continental armies
for many generations seems sufficient evi-
dence that even that position is not in-
jurious to a normally designed and bal-
anced foot, in spite of opinions to the con-
trary.

“In weak and unbalanced feet, however,
the wide angle of gait is definitely harmful,
being an added source of faulty strain. It
is conducive to greater disturbance in the
distribution of body weight through the
foot, and therefore, to further unbalance
and deformity.”

Dry-Ice WELL LEASED BY
GOVERNMENT

HE Secretary of the Interior has signed

the first lease in American history for
the operation of a dry-ice well. The well,
producing almost pure carbon dioxide, is
located in Carbon County, Utah.

It was first drilled in January, 1924,
showing a gas content under terrific pres-
sure of more than 98 percent pure carbon
dioxide. At that time there was no known
means of utilizing the gas, except locally,
so the well was plugged and temporarily
abandoned. The lessee, the Farnham Dome
Petroleum Company, and the operating
company, the Carbon Dioxice and Chemical
Company, believe they can work out a
means of shipping the carbon dioxide
without great loss, either in liquid or solid
form.

The computed open flow of the well is
1,600,000 cubic feet per day, but geologists
estimate that only 1,000,000 cubic feet per
day can be withdrawn, because the release
of pressure at the foot of the well will
cause about 600,000 cubic feet daily to
be frozen in the sands.—A. E. B.

No SaHARA IN DUST-STORM
AREA

ESPITE the Sahara-like atmosphere
they create, the spectacular dust
storms of 1934 and 1935 are not a sign that
part of the United States is turning into
a vast permanent desert, according to Dr.
J. W. Humphreys, of the Weather Bureau.
The appearance on this continent of an
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expanse of unproductive, drifting sand
like that on the eastern hemisphere, Dr.
Humphreys says, would call for a complete
change in climate on the order of the one
that, centuries ago, gave northern Africa
its great desert. That change occurred
through countless ages as the Europe of
today slowly emerged from the ice cap
which, for other countless ages, had cov-
ered it. With the melting of the ice be-
neath their northern range, the air currents
that govern the earth’s weather were shunt-
ed into new paths as they flowed south,
thus altering Africa’s climate.

No such climatic change is imminent in
North America so long as the frozen north
remains frozen, Dr. Humphreys says. Prob-
ably, he adds, the ice there will melt some
day, but not for 5000, possibly 10,000,
years.

Dust storms in the United States are
nothing new. The west has always had
them. Until the last two years, however,
they have been purely local disturbances.
But several years of drought, on top of the
reckless denuding of thousands of acres
of land where rainfall is normally relatively
light, provided, in great abundance, the
first ingredient of dust storms. The high
winds that blow over the plains in spring
and summer brought the second ingredient.

Unfavorable conditions brought about
over a long period of years cannot be re-
lieved in a single season. As the program
recently adopted by the United States De-
partment of Agriculture to prevent wind
erosion of the soil goes into effect, how-
ever, dust storms may reasonably be ex-
pected to subside. Among other things, this
program calls for putting back into grass
those lands that never should have been
plowed or overgrazed.

New TEest For O1Ls

NE of the hardest questions to answer

has been why two oils almost identical
in density, viscosity, and other common
physical properties, may differ widely in
their lubricating qualities. One cannot tell
by any simple physical test, in advance of
actual use of the oils, which one will be the
better lubricant.

Chemists have discovered that the mole-
cule of a good lubricant consists of a long
chain of atoms, so that the molecule has
the form of a long, slender filament. These
molecules stand on end on a metallic sur-
face, one end adhering firmly to the sur-
face. In this way they pack very closely
together, and pressure between two surfaces
cannot squeeze them out.

A second layer of oil molecules stands on
top of the first layer, another on that, and
so on. Two metallic surfaces thus ride on
velyvety cushions and slide easily on each
other.

The longer the filaments, and the more
regularly and closely packed they are, the
better is the lubricant.

These facts have been disclosed by the
use of X rays.

A new mode of testing has been applied
by Dr. C. A. Murison and is reported in
the London Philosophical Magazine. Dr.
Murison directs a stream of electrons at a
glancing angle at a film of oil and studies
the diffraction pattern produced by the re-
flected electrons. From this he can tell at
once the lubricating qualities of the oil. He

(Please turn to page 105)
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JUST TUBES

ONLY strange shapes of glass and metal! Yet it’s the electron tube
that gives radio its tongue, that brings to your fireside music played a
thousand miles away.

It's the electron tube that leads ships through fog, guides airplanes
through darkness, peers unwinkingly into white-hot crucibles, directs
the surgeon’s knife, and is becoming one of the greatest weapons
against disease.

It tests the safety of castings and welds, matches the color of dress
goods, and unerringly detects manufacturing errors that the human eye
cannot discern.

A few years ago, it was only a laboratory device. Today, it is weaving
an invisible network of service about man’s daily life. Tomorrow, it will
do things that were never done before.

Continual development in electron tubes is only one of the contribu-
tions made by G-E research —research that has saved the public from
ten to one hundred dollars for every dollar it has earned for General
Electric.

96-180D1

GENERAL @) ELECTRIC
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SCIENTIFIC AMERICAN ANNUALOG for 1936

HIS is the 11th volume of a series, each complete in itself, that gives a
complete picture of the progress of science during the year. It covers in a
comprehensive and interesting manner all of the important sciences, particularly
as they apply to various industries. The scope of the book is such that it gives
a world of worth-while information to the reader who is endeavoring to keep
abreast of progress. Whether you read it for pleasure or profit, you will be well
repaid. Thoroughly illustrated, 216 pages, board covers.
The Annualog is not for sale. It can be obtained only with a subscription to
Scientific American, either new or renewal, the nominal charge of 25¢ additional
being all you pay for this book which dollars cannot buy separately.
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For One Year $4.25—For Two Years $7.25
(Add for postage to Canada, 50¢ extra for each year; to foreign countries, $1.00 extra per year)

SCIENTIFIC AMERICAN 24 West 40th Street New York City




THE AMATEUR TELESCOPE MAKER

Conducted by ALBERT G. INGALLS

N the new edition of “Amateur Telescope

Making” Porter points out what he calls
the “bottleneck”—that point on the declina-
tion axis of a telescope where it joins the
tube, and which so many amateur telescope
builders make too thin to avoid tube vibra-
tion. The neat little telescope shown
below—a 4”—made by George Sunal of

No “bottleneck” here

5046 Eugene Ave., Dearborn, Mich., shows
better than usual design at the bottleneck.

The mounting in the center, made by
R. S. Danielson, 1711 Ave. N., Galveston,
Tex., has a real bull neck in the same
place, and is designed all over on the same
principle. “Here is a mounting that should
be steady in one of our Gulf hurricanes
down here on the Texas coast,” Danielson
writes. Your scribe spent the summer of
’16 in that region and lived through two of
these Texas hurricanes. Any mounting
which will stand up in one of them is
sufficiently rigid for astronomical work.
This is one of the best adaptations of the
Springfield that we have seen. On the draw-
ing, 1 is a concrete pillar, 2 a pillar pipe,
3 a 45° el, 4 the worm driven ring gear,
5 the ring key, 6 the coupling ring, 7 a 3”
standard pipe T, 8 the worm driving ring
gear, 9 the ring key (identical with 5), 10
the saddle coupling ring, 11 the tube
clamps, and 12 a cap (machined to suit).
Danielson explains that ring gear 8 can be
driven by the worm, or can drive the worm,
so that the tube may be moved quickly by
hand, but that in the polar axis the worm
drives the ring alone. Bearings 4 and 5
are friction. Ring 10 is rectangular, in order
that greater spread can be had between
the ends of clamps 11. All in all, this is a
rugged, close-coupled, commendable mount-
ing.

HE 8” telescope at the bottom of this

page was made by Dr. M. N. Duxbury,
a Green Bay, Wisc., dentist. There is a
phonograph motor drive on the pedestal.
Note the declination slow motion control,
the handscrew on the tube. One fine feature
is the fact that the observer can rotate the
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tube in order to bring the eye to a desired
pesition, with less exertion than is required
in wrestling with a polar bear. “Look close-
ly,” Duxbury writes, “and you will see that
there is a clearance of #” between the bas-
ket circles and the tube for the roller bear-
ings. The tube rolls very quietly and smooth-
ly within the basket without loosening the
thumbscrews.”

N “A. T. M.,” pages 376-379, Hindle’s

method of plotting the readings in the
knife-edge test is shown. The mirror is
divided into zones of definite and known
widths, and readings of zonal aberration
made at those radii are plotted graphically.
The purpose is to ascertain the total zonal
aberration and whether the curve is parabo-
loidal. Nicholas M. Smith, Jr., Box 4,
Pulaski Heights Station, Little Rock, Ark.,
uses a similar method, which is helpful in
interpreting irregular mirrors whose shad-
ows otherwise puzzle the tyro. But, instead
of measuring the zonal aberration at known

The Texas Hurricane mounting

radii, he sets his knife-edge either at ran-
dom distances from the mirror or at such
distances that irregularities on it will be
best revealed, and then measures the posi-
tion of the “crest of the doughnut™ at those
particular knife-edge settings. Then he
lets the mirror plot its own curve on cross-
section paper.

“It often happens,” he writes, “that the
study of the shadow and the measurement of
the difference between the radii of curva-
ture of the inside and outside zones are in-
sufficient to give the true nature of the
curve—especially to one not too experi-
enced with the various shadows. The only
method left, then, is that of making a
zonal test, measuring the aberration of the
focal point between each zone and the cen-
ter. This is usually accomplished by plac-

ing stops in front of the mirror, that are
cut away in the zone to be tested. The knife-
edge is adjusted until the two portions are
lighted with equal intensity, and this posi-
tion of the knife-edge is marked as the
center of curvature of that zone, and so
on, zone by zone—involving a long and
laborious process.

“It once occurred to me, while using the
Hindle method of testing, to try a correla-
tive procedure in determining the centers
of curvature of various zones of the mirror.
This was tried with great success. It was
possible to make a full zonal test on an
8-inch, f/6 mirror in less than one minute,
and all cumbersome stops were dispensed
with.

“The method of procedure is this: The
knife-edge carrier is provided with the
usual straight-edge S, in the figure, and a
paper is thumb-tacked to the table under
it. A line D, representing the diameter of
the mirror, is drawn on the paper, and
divided into quarters. The knife-edge is
first placed inside the center of curvature
of the inside zone (or zone having the
shortest radius of curvature) and brought
back toward the eye until it stands just
at the center of curvature of that zone, as
indicated by the uniformity of the shadow
at that area (illustrated in the first shadow-
graph). A line is then drawn along the
straight-edge and numbered ‘1’. Along the
representative diameter at the bottom of
the paper, the place on the diameter hav-
ing this radius of curvature, by eye estimate,
is indicated and numbered ‘1’.

“The knife-edge is then moved slightly
back, a line is drawn along the straight-
edge and numbered ‘2’. The position of the
crest of the apparent bulge of the mirror
is judged, and the corresponding positions
are marked on the line representing the
diameter, as shown in the second and third
shadow-graphs. [A stick of wood bearing

Dr. Duxbury’s ritzy job
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Apparent ~Sections

Nicholas M. Smlth’s test

pins at measured intervals (Everest’s
method) or a strip of metal having teeth
filed at the samie intervals (Mason’s
method) may be supported in front of the
mirror, and will help in estimating the
different radii.—Ed.] The process is con-
tinued in as many steps as desired, and
from these data—the aberration of the light
and the corresponding positions on the
mirror—a graph can be drawn and com-
pared with the ideal curve, as calculated
from the 7°/R values. This graph is of little
use in ascertaining the proper procedure
for the correction of a badly shaped mir-
ror, but a comparison of the graphs before
and after a spell of polishing does show
quite clearly the changes brought about—
changes that are otherwise imperceptible.

“It was found unexpectedly easy to de-
termine the portions of the mirror that
were lighted with equal intensity—much
easier, in fact, than trying to set the knife-
edge so that any two given portions would
be lighted equally, as when using stops.”

In his letter, Smith also stated that he
could see the typical knife-edge shadows
without the knife-edge, by using the edge
of the iris of the eye as the knife-edge.
This was tried out and found to be cor-
rect; you get the shadows splendidly after
spending about three minutes jockeying
around and trying to give your head a filar
microscope adjustment with nothing but
your neck muscles. For several days, after
wringing our neck in the attempt to catch
the shadows, we went around with a neck-
ful of grandpa’s rheumatiz, but the stunt
is fun—well, anyway, once. Incidentally the
various cobwebby effects which wander
over the cornea and are known to physio-

S/
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JOHN M. PIERCE

Amateur Telescope Makers

Tomake a GOOD telescope requires suitable materials.
You cannot afford to fail because of poor stuff.

We offer supplies selected after long experience, at
prices extremely low considering their high cuality.
A six-inch telescope MIRROR OUTFIT:—glass, abrasives, pitch

and rouge;—All
parabolic mirror WITH INSTRUCTIONS......... s .$5.00

A suitable EYEPIECE:—positive, achromatic. .

A really accurate one- -inch PRISM (inferior prisms introduce
distortions which ruin the definition of even the best mir-
.00

With these, and patience and intelli k
REAL ASTRONOMICAL TELESCOPEgeme’ you can make 2

We wnll also answer your questions and test your mirror.
These services are free. Write for our price list of supplies.

11 Harvard St., Springfield, Vermont

vou need to grind and polish a GOOD

$4.00

ANNOUNCEMENT

We are pleased to announce the association with us of Mr. Alan Kirkham in the
making of eyepieces. Kirkham eyepieces, acknowledged superior in quality, are
Ramsdens, any focal length, $6.50; Tolles,
$6.00. You will not be disappointed in these eyepieces.

This month’s special —Six-Inch PYREX Kits, including 1 Pyrex

and 1 Plate Glass Dise (for tool); All Abrasives, Polishing

Materials, Instructions and small Star Map

All our materials are of the highest quality obtainable and prices are reasonable.
Testing and advice are at all times free. Write us about MOUNTINGS and
PARTS. Our FINISHED INSTRUMENTS are bound to please you in both

featured at the following prices:

appearance and performance.

Send 6¢ for catalogue

TINSLEY LABORATORIES

3017 Wheeler Street

$6.00

Berkeley, California

ALUMINIZING

FOR THE PROFESSIONAL — FOR THE AMATEUR

Brilliant and beautiful long-life aluminum
coatings increase the efficiency and reduce
the maintenance cost of reflecting surfaces.
Prices: 4"—g1.75, 5”"—g2.00, 6”"—g2.50,
7"—$3.00, 8"—§3.50, 9"—g$4.25, 10"—
$5.00, 11”"—$6.50 and 12V,”"—$8.00.

MIR-O-LEN

AMATEUR
TELESCOPE MAKERS

The best in Reflecting Telescope Mountings;

also Tripods, Prism Holders, Mirror Cells, Eye-

pieces, Parts, Electric Drives. Send twenty-

five cents for illustrated catalog that also may

be used as a guide for building your own.
C. C. YOUNG

517 South Main St. East Hartford, Conn.

A new cleaning solution that does not leave streaks,
for aluminum-coated mirrors and other optical
surfaces. Price per bottle, 60 cts. Postpaid.

BUILD YOUR OWN

LEROY M. E. CLAUSING
5507-5509', Lincoln Ave., Chicago, Illinois

Telescope Mountings

HEAVY PRECISION MOUNTINGS
FOR ADVANCED AMATEURS
Inquiries Solicited

LEE MFG. CO.
14269 Northlawn Ave. Detroit, Michigan

Wm. Mogey & Sons, Ine.

Founded 1882
Highest grade visual and photographic re-
fracting telescopes. Write for catalogue.

Plainfield, N. J.

i

N
5,
(]
4
a
% 3 7 0 7 3
Radgf‘_ o._f" Zane.s

The graph worked out in the test
as used by Nicholas M. Smith, who
also furnished the drawing at top

SUPPLIES

MIRROR KITS
ABRASIVES
PITCH
PRISMS
EYEPIECES
BRASS TUBING
ACHROMATIC OBJECTIVES
ELLIPTICAL DIAGONALS
ALUMINIZING

Write for Free Price List.

AMERICAN TELESCOPE CO.
4008 Addison St., Chicago, IlI.

REFLECTING TELESCOPE

4 inch Kit

6 inch Kit ..

8 inch Kit

Kits contain all neces: es, rouge, pitch,

2 glass dises, and a copy of Amateur Telescope Making.
Send for Catelog

OPTICAL RESEARCH LABORATORIES

Larchmont New York

For the Telescope Maker
and User

Achromatic Barlow lens, in cell and 1%4” barrel,
for use in eye tube of telescope. Increases power of
instrument satisfactorily up to four times, giving
variable powers with one eyepiece. Prices 1” $10.00,
114” $12.50. Single Barlow lens in brass tube, $3.00.
First-quality mirrors, flats, eyepieces, prisms, and
other accessories. Send for circular and price list.

C. W. LUSK, Optical Instruments
1238 West 39th Street Los Angeles, Calif.

—TELESCOPE MAKERS—

MIRROR OUTFITS, complete with 2 glass discs,
abrasives, tempered pitch, beeswax, rouge template and
instructions—6’’—$4.00. Other sizes proportionately
Iuw Quallty equal to any nn the market.
EE—MIRRORS TESTED FREE
PYREX OUTFITS as ahove, 6”—$6.00; 8”—$8.00
PRISMS GUARANTEED SATISFACTORY
%" or 11/16”—81; 1”—8$2.75; 1Y2”—8$4.50; 1%"—$6.
with 32 mm. achr. lens stand.
Finder eyepiecewith basereadyto attach 555°
RAMSDEN EYEPIECES— finest quality lenses
in brass mnuntings, standard 1Y4” diam.
Ya” or V2" F .00; 1” F.L.
34” F.L. 3 lens eyepiece stand. 14" dua
KELLNER 3 lens urthnseonuc eyepiece
F.L. Standard 1%” diametel
CELL, adjustable, 6” aluminu 3
SPIDER PRISM HOLDERS, adjustabie. $2..
RONCHI TEST GRATINGS—etched on glass. $'I_5°
in standard 1Y;” eyepiece mountings...

REE catalog Telescopes, eroscapes Bmoculars,
etc. Complete Instructions for Telescope Making, 10c.
PRECISION OPTICAL SUPPLY CO.
991 E. 163rd Street New York City
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PRESTIGE

Zachary Taylor was the first Presi-
dent to reside at the old Willard—
known modernly as “’the Residence
of Presidents.” Enjoy its modern
luxury—have the social distinction
and convenience of this preemi-
nent address.

Single Rooms with Bath $4 up
Double Rooms with Bath $6 up

Ole
WILLARD HOTEL

WASHINGTON, D. C.
H. P. Somerville, Managing Director

Corn Exchange
Bank
Trust Company

13 WILLIAM STREET

and

73 Branches located in
Greater New York
Established 1853

_ The Midget Slide Rule

equals a 12 IE\L nlmlﬂ:t a]l.do ruln in pre-

o . fune gy
from 0 to 90 d xrnca. The Engine-divid-
ed seales are on white con aliminum,
Permpnently  securate. T Midget
undoubtedly, the most verst |Ir o ul:.-
tor ever invented. Dia, 4 In. Price,
Fabrikoid ecase and En:lnutlm }iuuis
$2,00, eash or C, O, D), Money back if
not watisfactory, Clroulurs free,
Gilson Slide Rule Co., Stuart, Fla,
Slide Rude ,\[:fﬂ'l wince 1815

Balance as above with 1- 50 1- 20 2-10; 1-5 and 2-2
gram weights, base 4” x 9”—$4.] 75. Catalag with 3000
illustrations of laboratory apparatus sent for S50c.
Catalog listing 10,000 chemicals, drugs, flavors, etc.,
and 1,700 scientific books sent for 25c.

LABORATORY MATERIALS COMPANY
637 East 7ist St. ,_Ilinois

Chicago

Let Me Prove What YOUR Mind
Can Demonstrate

ARE YOU tired of accepting the
doctrines of church and school
on faith? . Do you demand
KNOWLEDGE of the methods by
which you can rise, master, and
create in life? Write for the free
Sealed Book that tells how you
may receive a SECRET METHOD
of mind influence for study.
Used by thml;sands Address
Scribe

F.P. H
Ihe ROSICRUCIANS

San Jose (AMoRc) California
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logical opticians by long Latin names do
not show and the mirror looks better.

T the right are several drawings done
by our artist, J. F. Odenbach, after
rough sketches by Ellsworth L. Martinelli,
Box 402, Colfax, Calif., whose technic for
HCF work they describe. In this technic
the mirror is polished on HCF on glass.
Then a tissue disk is laid on it, this is
wetted, painstakingly adjusted and smooth-
ed, and a plaster tool is cast (Fig. 1). The
moist tissue is next rubbed off with the
palm, taking pains that the plaster is en-
tirely undamaged.

Figs. 2 and 3 show how underlays of
light, unglazed card of about the weight
of U. S. postal cards are inserted between
tool and HCF, wherever a zone needs treat-
ment. Cut the paper with a sharp knife, to
avoid an edge burr.

Parabolizing is done as shown in Fig.
5. The layout is made on paper, trans-
ferred to cardboard heavier than that men-
tioned above, by means of carbon paper,
the blocks are cut out and fastened to the
original layout pattern with shellac and
dried under weight. This makes another
underlay for an HCF disk. Cold press and
parabolize on it.

The above is an abstract, necessarily
sketchy, of a 2300-word paper by Mr.
Martinelli, but the figures show most of
the data. The original paper will be lent
to those who request it. In this paper the
author frequently commented on the diffi-
culty of using the HCF strip-and-patch
technic, stating, as others have stated, that
it leaves irregularities and depressed places
at the edges of the strips. This is often true,
at least the first time it is tried. But the
user soon learns to avoid this by frequently
shifting the strips, changing the stroke,
mixing in some side motion or else toeing
the strips in, to distribute the abrasion;
and, in general, finessing. One can pick
up the mirror with strips adherent to it,
slide them over a hair or two, lay it down
and go on working, much faster than one
can potter with more precise substitutes.
After mussing up about two initial attempts,
the technic of removing a raised zone, and
then removing every visible trace of its
leavings, is soon learned. The matter of
using measuring rods, dividers and so on,
for spotting zonal locations, may be for-
gotten if the estimate powers of the eye
are used. In short, the method soon becomes
one of feeling and intuition and, after that,
it is so direct and free from complication
that it beats a more exact, more rational,
but more complex method.

HE most expert workers seem to get

scratches, while some of us who wish we
were as expert can’t seem to get them,
even when we try hard. How they come
is one of those impenetrable puzzles—the
scratcheés say they take every known step
to avoid them. This note from Hindle may
explain some of them—though it is im-
probable that any one cause may be as-
signed to all cases or even a majority of
cases. “Scratches during polishing are al-
most invariably due to filthy polishers. The
rouge is allowed to dry on, and hardens;
the polisher changes shape slightly and
when next applied is resting on some of
those hard points which cut into the pol-
ished surface, showing which way the pol-
isher moved. When polishing is suspended,
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the polisher should be scrubbed down with
a strong scrubbing brush, and plenty of
water. Pay special attention to the grooves,
and continue so long as any color comes
off. Pour warm water, 100°-120° F., over
the surface of the polisher before putting
it on again to the rouged surface of mirror.”

ERE is James L. Russell, lawyer, 318
Chester-Twelfth  Bldg., Cleveland,
Ohio, reporting what he calls a coo-coo
idea: “If you can not get the mirror and

le---PAPER DAM
---TISSUE DISK
RUBBER BAND

. i ol CASTING
MIRROR I ' < DUPLICATE
FIG.1 OF TOOL

APPARENT SECTION DEPRESSED 20NE
= OF MIRROR

FIG.3

SET-UP FOR RAISED ZONE

Y SET-UP FOR TURNED UP

EDGE AND CENTRAL HILL
(EITHER CAN BE USED SEPARATELY)

FACET
*BLOCKS"
FIG.5

PARABOLIZING
BY UNDERLAY

“-.PAPER
Martinelli’s figuring method

the prism and the eyepiece in line try this.
Set her up in full moonlight and point
the tube toward the moon. Then blow a good
puff of cigaret smoke down the tube. You
will then see the cone of light coming off
the mirror, and it will look so real that
you can nearly cut it with a knife. The
cone hits the prism and bounces right up
into the eyepiece. Move the scope a little
off and the cone will then miss the prism
and it will project out of the end of the
tube. It will go from the mirror to a point
and then from the point it will again get
large. It is a most beautiful sight.” This
idea isn’t coo-coo, but should be added to
the data in “A.T.M.,” pages 381-382. As
Russell writes, the idea in general is old—
see top of page 390, for example. But it
is a good one.

[EUT.-COL. Kendrick, U. S. Army, Re-
tired, Jacksonville, Fla., writes R. W.
Porter, with regard to testing pitch by
biting it, that when he first took up the
TN hobby a friend of his, Dr. S., did the
biting, as follows: “Took some hot pitch—
a piece as big as a thumb—dropped it in
a glass of water, removed it and bit square-
ly into it. His teeth stuck solid. I grabbed
a bottle of turps, pried open his lips and
went to work. It blistered his mouth, and
I finally had to get some gasoline before
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I could get him unstuck.” Pitch should be
bitten in a gingerly, ladylike manner, not
like Navy Cut Plug. Just try to imagine
this colonel and the doctor—the one wildly
running around, the other wildly gesticulat-
ing—in the described predicament! Maybe
the joke was about 50-50, all in all.

MERRILL, U. S. N. Hospital, An-

. napolis, Md., writes via John Pierce
that he made his mirror in a morgue, which
he claims is a record, and who will want
to tie it! The traditional marble slab
served as the test table and was steady as
a dead man, while temperature conditions
were fine. “Working till 1 A.M. was not

The lazy mirror maker’s delight

bad,” he comments, “once you got used to
the environment.” Can anyone beat that
place as an odd workshop? Well, perhaps
we can. We have learned that a certain
telescope maker in Minneapolis (name will
not be furnished on request) found him-
self inadvertently serving a term in jail,
became bored and asked a confrére—con-
frére, that is, in telescope making—to bring
his mirror making outfit to the jail, and
turned out an A No. 1 mirror there. File
this idea for possible future use.

HE above drawing represents a sitting-
down grinding and polishing rig, and
was drawn by Odenbach, from a life-sized
model sent us by the designer, E. B. Me-
Cartney of 76 Roslyn Road, Mineola, N. Y.
He calls it his “Invertible, Sit-downable,
Synchromesh Grinding and Polishing Ding-
bat,” and our brief preliminary test of it
speaks loudly in its praise. The shaded
part represents a plank which is to be clamp-
ed to a table or bench. Turning the rim of
the pan turns the tool, the hole in the pan be-
ing shaped to the plan of the wooden knobs,
in order to key the two together. McCart-
ney belongs to the Long Island Amateur
Telescope Makers’ Club, a group which,
like the Telescope Makers of Springfield,
requires completion of a telescope before
considering grant of membership. This
club, inadvertently omitted from the new
list of clubs in “A.T.M.,” fourth edition,
should be added to that list. Your scribe,
who is getting fat and lazy, will use Mec-
Cartney’s patent dingbat on his next job,
and remain seated. Somebody please think
up one that can be used from a hammock.
Mathematics hounds may find interest in
the following books which have been pub-
lished: “The Calculation of the Orbits of
Asteroids and Comets,” 1934, by Kenneth
P. Williams. Also “Planetary Theory,” 1933,
by Brown and Shook. Both are about the
methods for the calculation of the general
orbit of a planet, and for most mere mortals
they will seem deep, deep, deep. A fine
new German astronomy textbook, entitled
“Astronomie,” by Oswald Thomas, has re-
cently appeared. It covers general astronomy
—has fine cuts.
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Available in 0
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YEARS OF ENGINEERING EXPERIENCE
Back of Every “PYREX" Blank for
Amateur Telescope Makers

CORNING GLASS WORKS

Th,;;f,',less Prices will be
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134" | request.

1%" |
2147

CORNING, N. Y.

TELESCOPE MIRRORS

Made of Pyrex and coated with Aluminum
6”—8”—10"—121" f. 6 to 8, at $2.00 per sq. in.
Other f. ratios—Cass. systems—Special work.
Mirrors ground or polished, ready for figuring.

W. A. MASON

1303 Lakeview Ave. Lorain, Ohio

COATINGS OF

CHROLUMINUM

for astronomical mirrors
excel in HARDNESS, REFLECTIVITY
and UNTARNISHABILITY
See Physical Review, 46, 146, 193}
THE EVAPORATED FILMS COMPANY
Oak and Summit Ave. Ithaca, New York

U. S. Navy Telescopes

Formerly used on large calibre guns. Limited amount
$12.50 each. Makes an excellent finder. Has many other
uses. BAUSCH & LOMB telescope draw tube, erector
draw tube and eyepiece draw tube. Also excellent scope
for spotting game or targets. Object Lens 2”: Variable
power; magnifies from 3 to 10x; Exit pupil 0.2” to 0.09”;
Eye T.ens 15/16”. All bronze and brass. Cross Hairs,
Angular field 3°80” to 12°; Erect image. Weight 6 lbs.

Remittance must accompany orders.

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S. S., 105 Fulton Street, New York City

U. S. Army Artillery Prismatic Gun Sights

A high-power range finder. Finest constructed optical system affording a

sharp, c ear image made possible by t,hree lnghly finished prisms. Mount

over all, 10 in., air-tight case made of solid bronze. Objective lens 13¢ in.

tlmmeter Complete with leather carrying case. Adjustable focusing de-

vice; elevation and drift adjustment ‘with numbered scales; adjustable

reticule; magnification 12 diameters: front and rear sights; vial levels.
Weight 4 Ibs. Limited amount $15.00

We now have a complete line of

RAMSDEN OCULARS
Fibre Lens Cells—Brass Mounted
11, ” diameter EFL 14" —1,"—114" $
Also the world’s most powerful
Ocular, 14" focal length eyepiece  gacH
Here is your chance to own a full set of oc-

ulars at a popular price. Remit by
check or money order only.

AMATEUR TELESCOPE MAKERS SUPPLY Co.
24 West 20 Street, New York, N. Y.

ASTRON-O-SET

35 POWER For the amateur astrono-

> mer, the home and the va-
; cationist. Instructive—En-
tertaining. Set includes 35
power telescope, tripod,
sky measurer, star finder,
star time teller, sun screen,
book of instruction and ex-
periments, all in a beautiful
leatherette case. Satisfaction
guaranteed.

Precision Optical Co.
991 E. 163rd Street
New York City

9-Piece
Postpaid

Inventions, Patents and Trade-Marks

By MILTON WRIGHT

Attorney and Counsellor at Law, formerly
Associate Editor, Scientific American

Just published
2nd edition

How to make your inventions pay—
How to secure the utmost in legal protection—

The man who conceives an invention has before him a vision of
rewards, but much must be done before that vision becomes a
reality. There are patent rights to be secured, pitfalls to be
avoided, business opportunities to be sought and handled in cer-
tain ways. To guide him on his way is the aim of this book.
5% x 8, $2.65 postpaid

250 pages,

INveNTIONS
PATENTS

AND
TRADEMARKS

Send orders to
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24 West 40th St.

New York, N. Y.
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Radio Supply Guide. 112 pages packed with Build-

Your-Own Radio Kits, new Metal Tube sets, Bat-
tery and Auto Radios, Sound Systems, and thousands
of parts at lowest prices. Write now!

ALLIED RADIO CORPORATION
833 W. Jackson Blvd. Dept. A.S. Chicago, 1.

Plow WA Poweriul GasTractorsfor Small Farms,
Seed Gardeners, Florists, Nurseries,
Cultivate Fruit Growers & Poultrymen.
Mow Hay 1 & 2 Cylinders .
and LAWNS ‘Walk or Ride-Do Belt Work

High Wheels--Free Catalog

STANDARD ENGINE
Minneapolis, Minn. Philadelphia, Pa.
3228 Como Ave. 2458 Marxet St.

poi ¥ &
New York, N. Y. |
168 Cedar St.

Cotnt

WEL—@I o Cou NTERS

4 ,-'( / *I.'__‘.-'.L}’ AR |
sy s ol
v onhgT
& Earth’
i

Amazing_invention does work of machines
costing 10 times its price! Accurate, quick,

durable. Easy to operate. Adds

ub to $999.999.99. Thousands in AGENTS
i WRITE
QUICK!

J. H. Bassett & Co., Dept.No. 2, 1458 HollywoodAve., Chicago

GEARS

In Stock—Immediate Delivery

Gears, speed reducers, sprockets. thrust
bearings, flexible couplings. pullevs, ete.
complete line is earried in our Chicago stock.
Can also quote on special gears of any kind.
Send us vour blue prints and inquiries.

Write for Catalog No. 20

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

AGENTS%LETTERS

Tor Store I'ronts and Office Windows. Anyone can
put them on. Free samples. Liberal Offer to gen-

W ADDING MACHINE $4.75

Sl 1sc- Sent postpaid $4.75. Money
back guarantee.

>

eral agents, Write to-day for territory,
METALLIC LETTER CO., 440 N. Clark St., Chicago

WHY NOT i, soning.

summer, fall,
gathering butterflies—insects? 1 buy hundreds of
kinds for collections. Some worth $1 to $7 each.
Simple outdoor work with my Instructions, pie-
tures, price list. Profit. Pleasure. Send 10¢ (not
stamps) for Tllustrated Prospectus, terms, be-
fore sending butterflies.

Mr. Sinclair, Dealer in Insects

Dept. 36, Box 1424, San Diego, Calif.

Diesel Hand Book

(ROSBLOOM)
THE WORLD'S STANDARD BOOKS ON DIESEL OPERATION
1= $5.00 PER COPY, PREPAILD

DIESEL ENGINEERING INSTITUTE, 443-845 Hobelen Ave,, Jorsay City, N. J,

Diesel Operating Guide
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WORLD-WIDE RADIO

Conducted by M. L. MUHLEM AN *

MeTrAL TuBEes HERE TO STAY

HE all-metal tube has marched right
up to the front line. Since its introduc-
tion some months ago, it has been improved
in a number of ways. Most manufacturers
of metal tubes have eliminated possible
leakage by brazing the junctions between
the Furnico eyelets, through which the
connecting leads pass, and the metal sup-
port base.
Some difficulty was experienced in the
early stages of metal-tube manufacture due

courtesy Raytheon I'roduction Corp.
Noise and leakage in metal tubes
are eliminated by spraying the in-
sulating beads (2) and the mica
spacer (1) with a liquid ceramic.
Tube leakage is prevented by braz-
ing the Furnico junctions at (3)

to small particles of the “getter” material
landing on the glass beads which insulate
the element leads from the eyelets. Though
metal shields were and are still used to
prevent the vaporized “getter” from reach-
ing the glass beads and the mica insulating
spacer located near the base of the tube,
some vapor still manages to condense on
these points of insulation. Leakage paths
are thus introduced, which cause the tube
to become noisy.

This problem has been solved by spray-
ing both the glass insulating beads and
the mica spacer support with a liquid
ceramic. The result is a rough insulating
surface which, if magnified, would appear

like groups of mountain ranges, with deep

*Editor, Communication and Broadcast Engi-
neering; Radio Engineering; (Radio) Service.

valleys. Because of this highly uneven sur-
face, such particles of “getter” as may
condense on the glass beads and the mica
element support can do so only on the
“mountain peaks.” There is, in conse-
quence, no continuous conduction path for
electrical currents, as the conductive “get-
ter” particles are unable to bridge the
peaks.

Control-grid losses, due to leakage and
high input capacity, have been reduced
considerably through the use of a new type
of phenolic insulation material. Small disks
of this material are used in such tubes
as have the control-grid connection at the
top. The disk insulates the grid cap from
the top of the metal shell, and reduces
losses where it is most important to have
them reduced—at the input, where the sig-
nal voltages are very small to begin with.

The result of these and other improve-
ments is that all-metal tubes, designed to
have electrical characteristics practically
identical to those of the glass-type tube,
are showing superior qualities in receiver
circuits. Moreover, now that receiver de-
sign engineers have a better acquaintance
with the metal tube, it is being used more
effectively in all-wave receiver circuits.
Slight alterations in the values of resistors
and other changes have brought forth far
superior results. For instance, bucking bias
voltages, caused by gas current, have been
eliminated in the receiver circuit with a re-
sultant increase in over-all sensitivity.

MysTERIOUS INTERFERENCE

T the time of this writing, there is a pe-
culiar form of interference in the
short-wave bands. It is an unkeyed (con-
tinuous) carrier, presumably modulated by
60-cycle alternating current. It appears at
three different frequencies simultaneously
and shifts about 100 kilocycles every three
minutes. It may be heard most any time
between the hours of 9 A.M. and 9 p.M.

This interfering carrier has been reported
between the frequencies of 8 and 25 mega-
cycles by the United States Army and Navy,
RCA Communications, the A.T. and T., and
by the airway radio stations. It is heard
with equal strength in England and the
United States, although the carrier is weak
on the West Coast.

The writer has heard the same signal at
frequencies as high as 30 megacycles, and
it may extend further.

There is no question but that there is
intelligence guiding the carrier, but for
what purpose? And who may it be? It
brings forth memories of the German radio
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barrage transmissions during the World
War. The theory has also been advanced
that the interference may emanate from a
new type of diathermy machine now in use.

“QuEEN MarY’s” Rabio
EqouiPMENT

HE Queen Mary, new Cunard White

Star superliner, will make use of a total
of 32 different wavelengths; 11 for short
wave, 9 for radio telephony, 7 for long
wave and 5 for medium wave.

The use of different wavebands will make
it possible to send and receive several mes-
sages simultaneously and also allow two
ship-to-shore conversations at the same time,
one to Europe and one to the United States.

For the operation of these wavelengths
there will be at least nine separate aerial
systems.

I-F INTERFERENCE

NTERFERENCE from a code station

which may be heard over the complete
dial range does not indicate inadequate re-
ceiver selectivity. This form of interference
is due to a code signal riding through the
intermediate-frequency amplifier. This is
possible when the wavelength or frequency
of the code station is the same as, or close
to, the wavelength or frequency to which
the i-f amplifier is tuned.

This form of interference may be elim-
inated by inserting a wave-trap in series
with the aerial lead-in wire. The trap should
be tuned to the same frequency as the
interfering signal.

TuBE-FOR-TUBE COMPARISONS

T is interesting to observe that it is not

possible to compare “metal” and “glass”
receivers tube-for-tube. This is well worth
remembering when you make a purchase.

In all metal-tube receivers manufactured
up to the present, the diodes used for de-
tection and automatic volume control are
in a separate tube (the 6H6), whereas in
receivers using glass tubes, the diodes are
combined with a triode or pentode audio-
frequency amplifier in a single envelope.
In other words, in the metal-tube receiver,
detection and automatic volume control are
provided by one tube and audio amplifica-
tion by another tube, while in the glass-tube
receiver these three functions are hand]ed
by a single tube.

Thus a receiver employing six glass tubes
is the equivalent of a receiver using seven
metal tubes. Consequently, don’t let a radio
dealer tell you that a set with six glass
tubes is superior to a set with six metal
tubes—the comparison is not a fair one.

ALL-WAVE SELECTIVITY

HE 31- and 49-meter short-wave inter-

national broadcast bands, as well as the
20-, 75-, and 160-meter amateur ’phone
bands, are so overcrowded that interference
between stations is the rule rather than
the exception.

The average all-wave receiver cannot cope
with the situation. The only possibility of
scparating the stations in these bands is
by the use of a crystal filter in the inter-
mediate-frequency amplifier, or by the use
of regeneration in the radio-frequency
and/or intermediate-frequency stage. Even
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then, complete separation of all stations can-
not be expected.

However, the use of regeneration or a
crystal filter for increasing receiver selec-
tivity to the maximum point will work won-
ders, but not without a sacrifice of quality.
If the maximum selectivity of a crystal filter
is used, voices are quite often unintelligible
and music is deprived of its higher tones.

Neither regeneration or a crystal filter
are to be recommended if quality reception
is desired, but for the hunter of distant
stations who cares not if voice and music are
damaged by ultra-selectivity, either system
will prove to advantage.

Practically all of the latest amateur re-
ceivers employ crystal filters; a few use
regeneration instead.

New METAL TuBEs

IVE new all-metal tubes have been in-

troduced recently.- Four of these have
glass counterparts, but the fifth is a dis-
tinctly new type. The 6Q7 is of particular
interest, as it is the first tube in the metal
line having diode plates combined with an-
other tube section. To be specific, it is a

Two of the newest metal tubes

duo-diode triode, similar to the types 55
and 75 in the glass line.

The 0Z4, which has no filament whatso-
ever, is a rectifier of the gaseous conduction
type. It is designed for use as a high-voltage
rectifier in the power-supply unit of an
auto-radio receiver. Since no filament cur-
rent is required for this tube, there is less
drain on the car battery.

A full-wave rectifier of the heater type
has also been announced. It is the type 6X5,
and is somewhat similar to the type 84
high-voltage rectifier in the glass line. The
6X5 is adaptable to the smaller a-c op-
erated home receivers and to auto-radio
sets—for use, of course, in the power
supply.

The last two tubes recently announced
are designed for use in small receivers of
the a-¢c d-c combination type. The first is a
power amplifier pentode, type 25A6, which
has a 25-volt heater that may be connected
in series with the other heaters in the set.
The second is the 2576, which also has a
25-volt heater. This tube is a double half-
wave rectifier, similar to the 25Z5 in the
glass line. It may be used as a double half-
wave rectifier or as a rectifier-voltage

doubler.
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IMPROVES YOUR APPEARANCE 100%

Ftave that bealthy

TAN

that Men and Women Admire!

ON'T have that pale, indoor, “pasty”

look — when you can have the natural
ruddy glow of vigorous health. The same
kind of Tan you get on a Florida beach! Your
gers_onal appearance is either a distinct social and
usiness asset—or a handicap.
m Now a daily *‘sun bath” in the privacy of your
own home, will keep you looking like a Million
Dollars—and feeling as physically fit as you look.

LOOK HEALTHY . .. BE HEALTHY

W A sales manager attributes his recent increase
in personal sales to his "prosperous-agpearing,
healthy, just-back-from-Palm-Beach look.”” A few
minutes each morning or night with his Sun Lamp
does it. A leading Hollywood movie star, on leave
for personal appearance in a Broadway stage pro-
duction, keeps her fashionable Tan in the same way.
m But your daily bath with ultra-violet rays does
far more than enhance your appearance. For these
rays actually help to increase youthful vigor and
vitality. They tend to stimulate glandular func-
tions. Ultra violet rays are known to be remarkably
efficacious in some forms of skin diseases and in
destroying germ life. Many cases of pimples and
temporary blemishes have yielded quickly to their
purifying action. These rays have often been found
unusually effective in cases of listlessness and
anemia and are an invaluable aid in the treatment
of rickets. Children have responded rapidly to
their beneficial results.

SEND NO MONEY!
TEST IT AT OUR EXPENSE!
B We want you to experience the remarkable bene-
fits the w?erfected HEALTH RAY SUN LAMP
brings. We offer you FREE use for 7 days in your
own home ... 7 days works wonders in the way
you look and feel! %‘hen if you decide to keep it,
it is yours for the remarkable new low price of
$7.50. Pay as little as one dollar down payment.

The Cheapest Form of Health Insurance
m Build up your resistance and vitality so thatyour
system will easily throw off germs and poisons. In-
sure yourself against illness the sunshine way.
m Now, for the first time, a really high grade
Ultra-Violet Sun Lamp, bearing the stamp of
approval of some of the highest testing laboratories,
is within the reach of all. So—because you have
everything to gain, nothing to lose, because you
try before you buy—don’t delay, but rush coupon
below for full details.

FOR EVERY MEMBER OF THE FAMILY

slm

R ) |
- BUYS S L
DON'T WAIT! Im! MAIL TODAY !

HEALTH RAY MFG. CO., Dept. 432
342 W. 14th Street, New York City

Send me full details of your special FREE
TRIAL OFFER on the Health Ray Sun Lamp.

Name

Please write Mr., Mrs., or Miss
Addre:

State.

City.
This is not an order—Ship nothing C.0.D.
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Announcing the Balda

The New
MINITATURE CAMERA
with
FILM-TRANSPORTER

Size—23 x 135 x 4%
Weight—12 ounces

Makes 15 exposures on
regular 8-exposure
V. P. size film,
gsize 1 3-16 x 1 9-16"

The Film Transporter makes it
unnecessary to watch the little
red window for the setting of
the next picture, as an automatic
catch stops the film in exactly
the right position . . . a great
convenience when making pic-
tures at night, in theatres, etc.
The Tubular View-Finder with
parallax compensation gives a
clear view of the picture to be
made, of both near and distant
subjects.

Equipped with 3.5 and
2.9 Trioplan Lens in
Compur Shutter

TRADE IN
YOUR OLD
CAMERA
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CAMERA ANGLES

Conducted by JACOB DESCHIN

PaotocraPHIC CARICATURE

HERE is distortion and distortion. Off-

hand its connotation is bad, but there
are times when it is to be embraced as a
definite aid in serious (or otherwise) pho-
tographic maneuvers.

Take photographic caricature, for ex-
ample, but take it with a smile, or all your
efforts will be in vain. A caricature, of
course, may be made in the original ex-

Above: An enlargement made as us-
ual, and, at right, in caricature

posure. That is, exaggerated foreshortening
of a foot, whose owner’s head, seemingly a
mile off, is the size of a pea, or a “shot”
from above a standing figure, showing the
legs tapering down to the apparent size
of toothpicks. But the caricature by distor-
tion of which we shall speak here is that
which is obtained from an ordinary negative
projected from an enlarger.

Quite a variety of “trick-mirror” effects
of family members and friends may be ob-
tained in this manner. Whether or not they
remain friends after seeing your handiwork
depends, of course, on their sense of hu-
mor, but we must not forget also how much
will rest on the manner in which you exe-
cute the job.

Distortion is had by tilting the enlarging
easel, resting the easel on some firm support
during the exposure. Tilting may be slight
or it may be so extreme as to place the easel
almost parallel with the beam of light com-
ing through the enlarger lens. The support
in the first case will be a simple enough
matter, but in extreme cases more elabo-
rate arrangements will be necessary. The

darkroom worker accustomed to devising
makeshifts for temporary matters will know
what to do.

The first step, of course, is to insert the
negative and project it, tilting the easel at
various degrees of elevation, both horizon-
tally and vertically. It will be found that
at extreme elevations there will be a notice-
able narrowing down of the image at that
end of the easel that is nearest the lens.
This obstacle in “framing” the picture is
overcome by raising the enlarger housing
in order to enlarge the picture area. High
elevations of the easel will mean that the
part of the easel nearer the lens will be
better lighted than the lower part. This
calls for a difference in exposure time for
the two areas in order to get uniformity of
tone over the entire picture. Test strips
are made at the top and bottom, the latter

being given more exposure by means of
“dodging.” Another precaution to take is to
make sure that the paper is placed on the
easel (thumb tacks will do for this pur-
pose) without moving the easel on which
the image has been previously focused. To
make sure on this point, use the red or
orange filter on the enlarger, although the
regular medium yellow filter will serve on
lenses which are used in both the taking
and the projecting cameras. Also, the lens
will have to be stopped down considerably
in order to get over-all sharpness.

A few trials will convince the experienced
worker of the enormous possibilities of this
phase of photographic endeavor. He will
find that this medium will permit not only
of fun-provoking exaggerations but may al-
so be used by means of slight tilting to
give a personal interpretation of the sub-
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ject which is not possible with a straight
“shot.”

Incidentally, pictures involving straight
lines which did not come out straight be-
cause the building or what-not was high
and the camera had to be tilted upward
may, within reason, be corrected under the
enlarger by a tilt of the easel in the oppo-
site direction. Obviously, this will not work
in extreme cases but when feasible should
be a very valuable “dodge” indeed.

Proto-ELECcTRIC EXPOSURE
MEeTER

HE public demand for reliable expo-

sure meters has brought several new
products on the market, the latest of which
is the photo-electric Photoscop, hitherto
round in shape with a circular lens “eye”
in its center, and now brought forth in rec-
tangular form somewhat resembling a pack-
age of cigarettes, although slightly longer.
But most important of all is the new Photo-
scop’s original mechanical design. At one
end of the meter, the body of which is of
Bakelite, is a flat, narrow lens extending,
for half the case’s depth, from edge to edge
of the meter’s width and placed at an angle.
The other half of the lens arrangement,
also extending the full width of the meter,
is a mirror. The general construction of the
lens-mirror feature is that of a long tri-
angular trough, the apex of which cuts into
the end of the meter. Acting as a sort of
“sunshade” as well as serving the equally
practical purpose of limiting the field of
the lens’ vision to the usual 45 or 50 de-
grees, is an open-end box-like arrangement
extending from the end of the meter and
slightly beyond the limits of the lens and
mirror.

As explained to the conductor of this de-
partment in an exclusive interview in ad-
vance of placing the instrument on the
market and before minor details had been
definitely decided upon, the mirror feature
is included principally for pictures in which
the sky is to be included. The lighting from
the sky strikes the mirror and is reflected
to the lens, thus affording a more correct
general reading than might otherwise be
possible, since the sky light as reflected from
the mirror will not be as strong as it would
be if the meter were pointed directly at
the sky. The resultant reading is thus more
nearly accurate for the entire scene gen-
erally.

Another useful feature of the new meter
is an arrangement whereby readings are
made direct instead of first observing the
reading and then making the calculations
on a disk. An arrow is set on the exposure
speed desired and another on the speed of
the emulsion being used. When the meter
is “aimed” the usual needle indicates the
“F” stop to be used. The meter has scales
for both still and motion picture cameras.

Many advanced amateurs, having tried
them all and found one film emulsion best
suited to their purposes, may never have to
change the emulsion speed, unless they
follow the desirable practice of using a
slower, and therefore better contrast, film
outdoors, and a faster one indoors when
taking “candid” and other indoor type of
pictures under relatively poor lighting con-
ditions. Setting the exposure speed has also
been found advantageous by some seasoned
workers. Extreme cases are those of the
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man who never makes a picture except at
a full second, varying his lens openings to
suit the light conditions, and another man,
who likes wire sharpness over the entire
field and stops his lens way down when
outdoors even if it means shooting at 1/20th
of a second in broad sunlight.

SURFACES

ANY photographers find a delight in
subjects merely because of their strik-

ing surface appearance. Subjects which they
would not consider worth a second glance
are raised to the level of artistic possibilities
by the mere fact that at a certain time of
day or night, or because of the magic effect

Rain on a tin pipe gives a surface
character worthy of photography

of rain or sleet, commonplace objects are
made to look extraordinarily attractive. The
illustration shows what rain will do.

In late afternoon, a little while before
the sun starts to retire, watch people’s faces,
the sides of buildings and other objects as
they catch the slanting rays of the sun. The
warmth and beauty of the texture of objects
thus revealed is a lovely sight. At night, in
some lonely street, you may find the gleam
of trolley tracks and cobbles glowing under

‘the street lamps or a shingled rooftop il-

luminated by a full moon one of the rare
experiences of your photographic career.

Your camera, whatever it may be, accom-
panied by a good exposure meter, and—in
late afternoon, early morning, and at night
—a sturdy tripod, together with the indis-
pensable “seeing eye” are all the equip-
ment you need.

OTHERS’ MISTAKES

HILE it may be little solace to a man

to know that someone else has made
mistakes as bad as or worse than his, there
is an undoubted value in hearing stories
about the mistakes of others, however ludi-
crous those mistakes may have been. It
teaches a man humility and an appreciation
of the fact that no matter how far advanced
he may be in the photographic game he
must never lose sight of the necessity for
careful adherence to the mechanical details.
There is the story of a professional pho-
tographer who was sent on a distant assign-
ment to do a series of photographs for a
client, the latter standing the expense of
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The Most Advanced
of Candid Cameras!

This Zeiss Tkon Camera is unequalled for
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the favorite candid camera of news pho-
tographers.

Rugged construction; daylight loading
with film spool; “silent” focal-plane shut-
ter; auto-focusing with long-base range-
finder; 12 interchangeable Zeiss Lenses
including the super-fast F-1.5 Sonnar lens.
10 speeds up to 1/1000 sec. Numerous
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satile miniature camera. At leading deal-
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know exactly how your finished negative
will look.
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the trip. The photographer exposed three
filmpacks during the course of the day and
felt he had done a good job. The awakening
came when he returned to his darkroom and
found all three dozen films developed out
without a dot on any of them, all because
he had forgotten to pull the slide. Needless
to say, he had to return another day, this
time at his own expense, and retake the
whole business.

Another professional, getting acquainted
with a new flashing gadget on his camera,
recently took a bunch of photoflash pic-
tures at a horse show and pulled a blank
every time (as the darkroom aftermath in-
dicated) simply because he forgot to set
his shutter before each exposure. Result:
An evening wasted, cost of photoflash bulbs
and film irretrievably gone, and a cluster
of picture-taking opportunities snatched
away forever.

A prize boner is one pulled by a news-
photographer who left his lens behind when
rushing off to an assignment, his paper’s
policy being to keep lenses locked up in a
safe overnight. Another involves an ad-
vanced amateur who took so long compos-
ing a waterfront picture silhouetting a boat
against the lowering sky that the boat
started moving away just as he was about
to start his time exposure.

Low-Pricep MINIATURE
INIATURE” photography for the

many appears to have arrived with
the entry into this field of the Argus Minia-
ture, based on higher-priced models and
capable, according to the manufacturers,
“of night, theater, indoor, candid and color
photography,” but costing, more or less, an
office boy’s week’s earnings. While the
lens, in this age of superspeed objectives,
is considered “slow,” being f/4.5, with shut-
ter speeds ranging from 1/25th of a second
to 1/200th, it is a triple anastigmat. The
camera takes the regular daylight-loading
36-exposure 35-mm film rolls, has a visible
automatic exposure counter, an arrange-
ment for automatic focusing, eye level view
finder of optical glass, and is offered in a
variety of Bakelite cases, in black with
chromium trim and, in the de luxe models,
in gray and gun metal, in ivory and gold,

and in brown and gold. A vertical enlarg--

ing outfit utilizes the camera—lens, body
and all—the enlarger proper consisting of
housing, standard, and easel. Enlargements
may be made up to 8 by 10 inches. Placed
horizontally, this enlarger may also be used
as a projector for black and white or color
projection on a viewing screen placed over
the easel.

STIRRING Rops

T may be an immediate economy to have

but a single stirring rod for both de-
veloper and hypo mixing, but in the long
run one may pay very dearly for such parsi-
mony. We all know how little hypo it takes
to spoil the developing solution, so why
take chances? Lightweight stirring rods are
now distributed under the name “Safetee”
in three colors, white, red and black, the
first for the rinsing bath, the second for
hypo, and the third for the developer. These
rods are described as ‘“acid-proof, water-
proof, chemical-proof, tough and durable.”
The set of three sells for approximately
the price of admission to a good movie.

FEBRUARY - 1936
1] N* PHOTOGRAPHIC ALMANACE T
L1 ) BARGAIN BOOK Bogu,

Explains all the latest developments and / {5

methods in Photography and Home Movie

Making. Offers_hundreds of amazing Bar-

ﬁams in still and movie Cameras, Lenses, Microscopes,
inoculars, Weather Instruments, etc. Used equip-

ment accepted in trade. Satisfaction gu ranteed.

Your Free Copy is Ready Now!?
cEN‘I‘RAI. CAMERA COMPANY, Est. 1899
230 S. Wabash Ave. Dept. X-2 Chicago, lll.

WANTED!

men and women to become

EXPERT PHOTOGRAPHERS

An interesting, artistic, money-making career awaits
you in this fast growing field. lnstrur‘tlon by world
famous experts in every branch of Professional and
Amateur photography. Earn while learning. Personal
Attendance and Home Study courses. 26th year.
FREE booklet.

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

Splendid opportunities. Prepare in
mspare time, usg lan., No previous

PH Tﬂﬁghg education. sufficient, Send _for fres
Bargain Army Rifles

booklet ‘‘Opportunities in Photogra-
y’’, particulars and requirements.

merlcan School of Photography

....$16.50

3601 Michiga r?}\ve. Chicago., 1l

Springfield rifle, cal. 30/06, 24” barrel
Springfield rifle, cal. 45/70, 321%” barrel. $ 4.25
Springfield rifle, cal. 50 with 60 cartridges. $ 5.00
NEW 1936 catalog, 364 pages, over 2600 illustrations showing
guns, pistols, daggers, swords, saddles, uniforms, medals,
etc., mailed for 50 cents. Special circular for 3¢ stamp.
Established 1865
FRANCIS BANNERMAN SONS, 501 B’way, N. Y. City

AUTHORS,

Writers, Speakers
Technical and Scientific Subjects

Your manuscripts, college
theses, speeches edited and
criticized for style and diction;
suggestions for rewriting giv-
en; possible markets quoted—
$1.00 per thousand words.

Every manuscript “serviced”
by two active editors of long
experience.

Speeches and manuscripts
prepared or rewritten at special
rates. House-organs edited and
proofread.

Highest references

TeEcH EpITORIAL SERVICE
26 WEsT 401H ST., N. Y. C.

100 Paths To a Living

Create a job for yourself

A book for those to whom depression brings
challenge to start again; win along new lines.
Edward Mott Woolley tells HOW 100 men and
women found ways into jobs, beat age limit,
started small business on scant capital or none,
changed occupations, traded ability for partner-
ship, $1. postp’d. 105 pages.

Also his—Writing For Real Money (free-lance
advertising). Every store, factory, a chance for
booklets, advertising articles. Gives own experi-
ence. 144 pages. $1. postpaid. Also his Free-
Lancing For 40 Magazines, 320 pages, $2.60
postp’d. All standard binding, size.

E.M.Woolley Associates, Publishers, Passaic Park, N. J.




FEBRUARY - 1936

SCIENTIFIC AMERICAN

105

Are You_—

putting your spare time to
good advantage?
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found for one thing that oils of high molec-
ular weight are superior.

Electron diffraction, it may be remem-
bered, was discovered by Drs. C. J. Davis-
son and L. H. Germer of the Bell Tele-
phone Laboratories in 1927, and demon-
strated the wave properties of electrons pre-
dicted by Duc Louis De Broglie and Prof.
E. Schrodinger.

An answer is thus given to those who
want to know what is the use of all these
recondite researches into atoms and elec-
trons, for here is an application of great
practical value. Doubtless many important
applications will be found, as time goes on,
for the scientific knowledge now piling up
so rapidly.—Science Service.

AIRPLANES OF PLaAsTIC
MATERIALS?

N the last few years there has been a
rapid trend to the complete metallization
of the airplane. Wood and plywood are
easy and cheap to work and have a good

| strength/weight ratio. But they are affected

by continuous exposure to weather; they are
inflammable, absorb water readily, and are
liable to shrinkage and decay. The use of
metal introduces the problem of corrosion,
the expense of a multiplicity of rivets, the
difficulty of local weakness in very thin
metal covering, and the aerodynamic drag
of exposed rivet heads.

Is it possible that quite different mater-
ials, plastics, will have their day in air-
plane construction? “Plastics” is the modern
name given to synthetic materials consist-
ing of artificial resins, with or without a
suitable filler, and now well known under
such trade names as Bakelite, Xylonite,
Micarta, and so on. These materials have an
enormous number of applications in every
industry. In aircraft, Micarta propellers
have been used very successfully, and both
Bakelite and Micarta are used for aircraft
instrument panels, pulleys, ball-bearing
housings, and other parts.

The best plastic consists preferably of
resin impregnated paper, rather than fabric.
The paper is thoroughly impregnated with
the solution of phenol-formaldehyde resin,
dried and cut to size. The sheets are stacked
up to the thickness required, then baked in
steam-heated hydraulic presses. Then the
sheets are made up into tubes by rolling the
impregnated paper on a hot steel mandrel

| between hot rolls until the required thick-

ness of wall is built up. The product is then
pressed in steel moulds or dies.

Rods and bars can be similarly made up
by using a thin wire instead of a mandrel. In
fact there is no limit to the size and variety
of forms which can be obtained in this man-
ner. Ribs, spars, longerons, skin, or cover-
ing—all the component elements of an air-
plane have been produced in England in
experimental form. While metal rivets and
bolts have been used for connecting up
parts, cold gluing has also proved effective
for fastening elements together.

Comparisons of strength/weight ratios
with wood or metal are not so favorable as
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yet, but progress is very rapid. In fatigue,
plastics are as yet not as satisfactory as
wood.

With a little imagination we can see vast
possibilities in these materials for the pro-
duction of a cheap and durable airplane.
Could not a whole fuselage, for example,
be produced of a single, very cheap plastic
moulding? According to Marcus Langley,
writing in The Aeroplane, considerable re-
search is being undertaken in the use of
plastics for aircraft. These materials are
derived from coal. For Great Britain, with
its vast and troublesome coal industry, the
prospect of building airplanes as a deriva-
tive of the “black diamond” is particularly
enticing.—A. K.

Hicu-OuTPUT PHOTRONIC
CeELL

PHOTO-ELECTRIC cell of the “dry-
plate” type which provides an in-
creased current output has just been put on
the market by the Weston Electrical Instru-
ment Corporation. It is intended primarily
for use at levels of illumination so low that

|

Compact, high-output photo cell

the regular photronic cell will not provide
sufficient output for the purposes intended.

Current output of the new cell is approx-
imately three times that of the regular
photronic cell for the same illumination.
Its spectral sensitivity is slightly greater
in the blue end of the spectrum than that
of the regular cell. In common with all
known super-sensitized photo-electric cells,
the new cell is not quite so stable as the
regular type, but it will be found suitable
where high output is more essential than
strict permanence, especially for use in
relatively low illumination.

MoNKEY MALARIA
Ficats PARESIS

ONKEY malaria has been successfully

used for treating general paresis, the
distressing mental illness which is an end-
result of syphilis. For certain cases, at least,
this latest method of relieving an age-old
scourge may prove to be better than in-
fecting the patients with strains of human
malaria, as has been done so widely and
usefully since the chance discovery of this
treatment in 1920 by Prof. Wagner von
Jauregg in Vienna.

The new method has been developed by
Dr. C. E. van Rooyen, Halley Stewart Re-
search Fellow at the University of Edin-
burgh, and Dr. G. R. Pile, senior assistant
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medical officer to the Midlothian and
Peebles Asylum: They report the results
of their research work to the British Medi-
cal Journal.

One of the chief advantages is that the
monkey infection can be made more easily
available than the human, since by suit-
able treatment a monkey can be kept in an
infective condition for at least six months
and in a laboratory close to centers of popu-
lation which may be far distant from suf-
ferers from human malaria. Other advan-
tages are the comparatively short period of
incubation with the monkey infection, the
gentle onset of fever with this disease, and
the particular ease with which the fever
can be terminated with quinine.—Science
Service.

WATERPROOF LIME

ECENT new chemical developments in
the building trade include waterproof
lime, a processed lime with which may be
made a water repellent mortar that protects
masonry against leaking. This process of
the Rockland-Rockport Lime Company is
described by George B. Wood in Industrial
and Engineering Chemistry.—A. E. B.

RADIUM
THE Joachimsthal region of
Czechoslovakia is celebrating

the extraction of radium there just
40 years ago. This calls to mind the
fact that in that time just 100 grams
have been produced, the average
yield at present being just three
grams per year. The yield, however,
can be increased upon demand to
eight grams yearly.

L

Movie HisTory

T is commonly granted that the motion

picture is important not only for its per-
vasive social effect but because it is one
of the two most lively contemporary arts
and the only new art-form of modern times.
Unfortunately, films themselves are singu-
larly evanescent. Of course, certain cele-
brated pictures enjoy a life long in com-
parison to the brief existence of the aver-
age screen production. Short versions of
The Cabinet of Dr. Caligari and of
Potemkin, for example, have been visible
occasionally during the past year and It
Happened One Night has not yet vanished
totally. Generally speaking, however, a
film two years old is a film which will not
be seen again, and the situation is com-
parable with that which would be created
in the world of literature if only those books
published within the past 12 months were
available. Amateurs of the films and the
film-makers alike are consequently con-
fined for purposes of study to what is
strictly current. There is almost no oppor-
tunity to refer back, to compare, to trace
progress or retrogression. It is possible to
read about the work of pioneers like the
Frenchman George Melies, about the
startling innovations of D. W. Griffith and
of the post-war German producers: but not
to see their work.

In order to remedy this situation, The
Museum of Modern Art Film Library has
been established for the purpose of collect-
ing and preserving outstanding motion pic-
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tures of all types and of making them avail-
able to colleges and museums, thus to ren-
der possible for the first time a considered
study of the film as art. Already two pre-
liminary programs are available for circu-
lation, the first of these covering motion
pictures in America from 1895 to 1932; and
the second from 1896 to 1934.

All of the series of films assembled by
the Film Library will be arranged primarily
to afford the student for the first time an
accurate perspective of the history and
esthetic development of the motion pic-
ture since 1894. For example, in the first
series the primitive American film is suc-
ceeded by the great creative work of
Griffith, Ince, and Sennett: but the former
includes work of the pioneer Frenchman,
George Melies, since it exercised consider-
able influence on the native product.

CHEMISTRY SPEEDS UP
PrINTING

CHEMICAL “slip-sheet” which prom-

ises to be a boon to the printing trade,
enabling increased press speeds up to 40
percent, is announced by Solvent News.
The ordinary “slip-sheet” is a piece of
paper that the printing press operator in-
serts, by hand, between printed sheets as
they come off the press, in order that the
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wet ink will not smudge the back of the
next sheet. Now a chemical spray has been
developed which covers each printed sheet
with a microscopic film that accomplishes
the same result, eliminating the hand feed-
ing and speeding up the printing opera-
tion.

One gallon of solution, known as “No-
Offset,” has a covering capacity of from
60,000 to 200,000 square feet, depending on
the type of ink and stock used. One auto-
matic airgun will cover paper widths from
one to 42 inches, and two airguns (the most
ever required) will cover up to 84 inches.

The solution, as it comes out of the air-
gun, is broken into a fine mist which covers
the sheet with countless tiny particles and
serves to separate the sheets so that the wet
ink cannot touch the next sheet as it enters
the delivery pile. This coating is so fine it
can be detected only with the aid of a
magnifying glass, and does not interfere
with the drying of the ink nor affect the
color in any way. It appears further to
counteract the effect of the static electricity
in the paper, which tends to draw the sheets
together.

The solution is misted on the printed
side only and has no effect on subsequent
impressions as it is said that the particles
dissolve when touched with inks or varnish.
—A. E. B.
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PATENTS

TIME
COUNTS

in applying for
Don’t risk delay in protect-
ing your ideas. Send sketch
or model for instructions or
write for FREE book, ‘‘Pat-
ent Guide for the Inventor’” :
and ‘“‘Record of Invention’

form. No charge on how to
proceed. Prompt, careful, ef-

patents.

FREE BOOK
Contains valume infor-
mationrelating to patent
procedure. A copy will be

sent to you without ficient service.
charge. Write—

CLARENCE A. O‘'BRIEN

and Hyman Berman ;
Registered Patent Attorneys in U. S. Patent Office ‘
548-B Adams Building, Washington, D. C.

j

Experimental and Model Work

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

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

THEODORE H. RUTLEY

Patent Attorney
Patent Office Register No. 13,938
512-A Colorado Bldg. ‘Washington, D. C.

ELP ror INVENTORS!

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

CRESCENTTOOLCOMPANY,Dept.H,Cincinnati,0.

Caper Days oF WiLL RocGERs is a beauti-

fully presented little book which touches
upon certain phases of the early school
days of Will Rogers which have not been
generally brought to light by his biog-
raphers. Kemper Military School, Boon-
ville, Missouri.—10 cents.

DescripTIVE LisT oF EastMaAN CLAssroOM

Firms lists more than 200 reels of film
which have been prepared especially for
instructional purposes in the classrooms of
schools and colleges. Prices are also given.
Write for Bulletin 236A to Scientific Amer-
ican, 24 West 40th Street, New York City.
—3-cent stamp.

Goobp ELEVATOR SERVICE FOorR OFFICE BuiLp-

INGS considers the requirements of good
elevator service, adequate traffic handling
facilities, regulation during peak traffic
hours, and how planning should be di-
rected toward the best possible elevator
service for a given location. Write for Bul-
letin 236B to Scientific American, 24 West
40th Street, New York City.—3-cent stamp.

New Srupies or SHip MotioN by P. R.

Bassett, Visitor, and F. P. Hodgkinson,
Member, is a reprint of a paper read be-
fore the Society of Naval Architects and
Marine Engineers. It is an engineering
treatise on the subject and also deals
briefly with mechanical stabilization. Write
for Bultetin 236D to Scientific American,
24 West 40th Street, New York City.—3-
cent stamp.

THE MunIiciPAL SMOKE ProBLEM, by H. B.

Meller and L. B. Sisson, is a brief
treatise on the products of combustion of
fuel and their effects. The booklet is com-
prehensive in scope and contains informa-
tion and advice regarding combustion

equipment, the selection of fuel, and the
best method of burning it to secure effi-
ciency and practical smokelessness. Mellon
Institute of Industrial Research, University
of Pittsburgh, Pittsburgh, Pennsylvania.—-
Gratis.

EvibEnce oF EArRLY MAN IN NORTH AMERI-

ca, by Edgar B. Howard. A 170-page
illustrated monograph on the Folsom and
Yuma cultures and, in general, the chief
finds of recent years, tending to show that
man has been in America 10,000 years. The
University Museum, University of Pennsyl-
vania, Philadelphia, Pennsylvania.—$1.50.

ForLsom Anp Yuma ArTIFacTs, by J. D.

Figgins, is a pamphlet (Vol. 14, No. 2
of the Proceedings of the Colorado Mu-
seum of Natural History) on Indian artifacts
of flint which seem to indicate high skill
among the Americans thousands of years
B.C. Colorado Museum of Natural History,
Denver, Colorado.—Gratis.

BULLETIN oF THE TEXAS ARCHEOLOGICAL

AND PALEONTOLOGICAL SoOCIETY, Volume
7, 1935. A paper-covered book containing
152 pages (of which 17 unnumbered pages
are pictures) of articles on early Indian
archeology in Texas, published annually
by a widely known association of amateur
archeologists. Oto O. Watts, Secretary-
Treasurer, Texas Archeological and Paleon-
tological Society, 1925 Simmons Ave.,
Abilene, Texas.—$3.00.

Maps. A set of maps on a scale of four

miles to the inch, showing all details of
the existing transportation systems in Iowa,
has been prepared by the Bureau of Public
Roads of the Department of Agriculture in
co-operation with the United States Geo-
logical Survey. The set consists of eight
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sheets approximately 26 by 36 inches.
Superintendent of Documents, W ashington,
D. C.—#1.75 per set.

PHOTOGRAPHIC ALMANAC contains a com-

prehensive listing of photographic equip-
ment and gives much valuable data for the
amateur. Write for Bulletin 236C to Scien-
tific American, 24 West 40th Street, New
York City.—3-cent stamp.

BAKELITE LAMINATED has been prepared to

give information on this one particular
plastic, its manufacture, properties, uses,
and directions for working it. Write for
Bulletin 236F to Scientific American, 24
West 40th Street, New York City.—3-cent
stamp.

SERPENTS OF THE INORTHEASTERN STATES,

by Raymond L. Ditmars. A new, revised,
and enlarged edition of an illustrated book-
let for identifying the venomous and non-
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venomous serpents east of central New York
and Pennsylvania. H. R. Mitchell, Manager,
New York Zoological Park, 185th Street
and Southern Boulevard, New York City.
—50 cents.

Business, INDUSTRY AND TAXATION is a re-

print of an address by Lewis H. Brown,
President, Johns-Manville Corporation, and
reflects the attitude of a business man in
high position toward the present status of
industry and economics in the United States.
Write for Bulletin 236F to Scientific Ameri-
can, 24 West 40th Street, New York City.
—3-cent stamp.

ELiMINATING BATS FRoM BUILDINGS, by

James Silver, gives directions for bat-
proofing buildings and also for the appli-
cation of bat repellents. Write for leaflet
number 109, United States Department of
Agriculture, to Superintendent of Docu-
ments, Washington, D. C.—5 cents (coin).

PATENTS AND INDUSTRY

(Continued from page 79)

fy a legal mind, so the argument goes, to
pass upon an abstruse technical fact which
may have taken a highly trained technical
man years of intense study to learn.

Against this plan is the argument that
it would set a bad precedent for employing
technical advisors in all special branches
of law. This would materially increase the
cost of a suit to the litigants, if it is to be
passed on to them, or to the taxpayers, if
they are to carry the burden. Another point
is that it would tend to set up a body of
theoretical experts disassociated from prac-
tical industry so that their opinions might
be impractical.

While Number 4 was not given by the
Committee the status of a major recom-
mendation, it is, nevertheless, of first sig-
nificance. It is predicated upon the theory
that there are now in existence many un-
expired patents “which are now known to
be worthless by those who hold them.” The
intent is to “remove from consideration all
such patents which are regarded by their
owners to be not worth payment of a tax,”
for patents upon which the tax remains
unpaid would lapse. A hidden reason for
this would seem to be a desire to penalize
those holders of patents (notably corpora-
tions, as rumor has it) who wilfully with-
hold a newly patented product out of
practice in order to prevent competition
of the newer product with one already be-
ing produced that is perhaps inferior yet
cheaper to make.

Several good results might come from
adoption of Recommendation No. 4 for an
annual tax on patents. Such taxes would
reduce the annual cost to the inventor of
securing a patent, for this annual tax
would make possible a reduction in the
present inordinately high filing and final
fees. They would remove from the path of
future industrial development the worth-
less and impractical inventions, which are
both an obstruction and a nuisance, for
the taxes on such patents would probably
not be paid and they would accordingly
lapse. The total revenue to the Government
from patents could probably be increased
through such annual taxes, while permit-

ting the initial cost to the inventor to be
reduced, for an inventor could easily af-
ford to pay a reasonable patent tax start-
ing at about the fifth year after issuance,
if he were realizing an income from the
patent.

On the other hand, who can determine
worth? This argument and the one that
“if the invention is truly important it soon
attracts funds for its development” can
both be demolished by one example. The
Zipper type of fastener, around which has
grown a large industry, was patented in the
90’s but did not come into practice on an
appreciable scale until five or six years ago!
The lone inventor who has, in our history,
contributed vastly to our progress, has often
been impecunious and more often has en-
countered great difficulty in financing worth-
while patents only to see the fruits of his
labors enjoyed by others after his patent
expired. He would suffer under this tax. He
might lose his patent entirely. The tax
would thus appear to be discriminatory, for
wealthy corporations would simply pay their
patent taxes and refuse to be forced by them
to place their patented products in produc-
tion. Furthermore, any tax once instituted is
seldom reduced but is usually increased
from time to time. Considerable additional
Federal revenue will have to be found in
the future and Congress will naturally turn
to the most easily tapped sources, such as
annual taxes for patents. Should this hap-
pen, there is the danger that the taxes on
patents will be raised so high that the en-
tire patent system will be destroyed.

The Personnel of this Committee is as
follows: V. Bush, Chairman, Vice President,
and Dean of Engineering, Massachusetts
Institute of Technology; W. H. Carrier,
Chairman of the Board, Carrier Engineer-
ing Corporation; D. M. Compton, Indus-
trial Consultant; Frank B. Jewett, Vice
President, American Telephone and Tele-
graph Company, President, Bell Telephone
Laboratories; H. A. Poillon, President, Re-
search Corporation; Maurice Holland, Di-
rector, Division of Engineering and Indus-
trial Research, National Research Council,
Executive Secretary of the Committee.
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GETTING
ALONG WITH
PEOPLE

-
-

Do people like you
instinctively?

GETTING ALONG WITH PEOPLE, by Milton
Wright ($2.50), tells you precisely what to do and
say, and why you should do it, to secure the re-
sults you want in countless situations in busi-
ness and social life, in everyday contacts, and in
important situations with a major bearing on
your life and happiness. With many practical
examples and with illustrative problems that
Wright helps you work out, he shows you:

—how to get along with others

—how to secure effective cooperation of superiors,
associates, subordinates, friends and acquain-
tances

—how to meet people properly and deal with them
smoothly and efficiently

SEND THIS ON-APPROVAL COUPON

INC.

McGRAW-HILL BOOK co.,
330 W. 42nd St., N. Y. C.

Send me Wright’s Gettmg Along With People for
10 days’ examination on approval. In 10 days I
will send $2.50, plus postage, or return book post-
paid. (Postage paid on orders accompanied by
remittance.)

Name

City and State.

Position

Company SA-2-36
( Books sent on approval in U. S. and Canada only.)
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A History of

MOSAICS

By Edgar Waterman Anthony

The greatest authorities on art acclaim
Anthony’s *“Mosaics’ a triumph!

Ralph Adams Cram, Architect: ‘“The publication of
Mr. Anthony’s authoritative book on mosaics is an event
of prime importance. . . . It will be invaluable to
historians, archaeologists, and architects. . . . It is the
only book in English—or in any other language, so far
as I know—that deals with this great art as an his-
torical and aesthetic unit.””

Frank Jewett Mather, Jr., Princeton University: ‘It
is both a very full repertory and a judicious critique
of the subject and will be indispensable to students
everywhere. . . . So vast a work in so thorough and com-
petent a manner puts us all in the author’s debt who
even had the grace to make an encyclopaedic book very
readable.”’

Frederick Mortimer Clapp, Director The Frick Col-
lection and Art Reference Library: ‘‘Anthony’s ‘A
History of Mosaics’ is an outstanding example of
knowledge and taste—a monument of patience, thor-
oughness and clarity. . . . Written in a clear and read-
able style, it betrays, at every turn, a remarkable
penetrating scrutiny of practically all existing ancient
mosaics, as well as many modern, carried out against
a background of the most extensive and profound study
of historical periods. Rarcly has any province of art
been treated \nth so convincing a scholarship and
completeness.’

DE Luxe EDITION limited to 50 numbered auto-
graphed copies on Imported Dutch Charcoal
paper, Full Vellum Binding, Gold Embossed,
$20.00. READER’S EDITION, Gold Stamped, 496
pages, 80 plates, 300 illustrations, Notes,
Complete Bibliography, $7.50.

THE NEW IMMORALITIES

Clearing the Way for a New Ethics

‘““Vigorous and picturesque speech of a human being,
with the detachment of a humorist,”” William Ellery
Leonard, paet, professor. ‘‘Brief etlucal squibs pronde
most amusing reading,’”” Boston Traenscript.

““Your remarkable book challenges my thoughts and
warms my heart all at once. Your way of writing illus-
trates perfectly that unusual phrase, ‘stabbing people
awake.” ”’ George . Coleman, President, Ford Hall.

192 pages, gold stamped, $2.00
Write for Table of Contents and Circular

PORTER SARGENT, 11 Beacon St., Boston




BOOkS SELECTED BY THE EDITORS

CONSIDER THE HEAVENS
By Forest Ray Moulton, Ph.D., Sc.D.
ROFESSOR Moulton is widely

known as one of the two originators
of the famous Chamberlin-Moulton
planetesimal hypothesis, also as the au-
thor of standard textbooks on astronomy,
celestial mechanics, and ballistics, and
as an astronomer. Just as his widely
used textbook of astronomy was written
in unusually attractive language for a
textbook, so is the present book still
more readable. It is essentially a popu-
lar astronomy—neither a textbook with
textbook earmarks on the one hand, nor
a light-weight “easy” book on the other.
It has solid substance all through. It
starts with the earth and builds up,
chapter by chapter, to exterior galaxies,
in a grand crescendo. The author de-
votes some space to adverse criticism of
the mystics among scientists, and is fa-
vorable to the rational interpretation of
the universe. Heretofore we have usually
recommended the same author’s “As-
tronomy” (the textbook) to serious
readers who wished to take up the sci-
ence of astronomy anew, whenever they
have inquired for the “best book to be-
gin on.” Now we shall recommend the
newer work as still more suitable for

the intelligent home student’s first book.
—$3.70 postpaid.—A4. G. I.

WORLDS WITHOUT END

By H. Spencer Jones, M. A., Sc. D.,
F.R.S.

HE author of this popular account

of astronomy is the Astronomer
Royal at the Greenwich Observatory. He
proceeds in a direct, straightforward
way to tell the lay reader the content of
modern astronomy, avoiding the use of
technical terms but not “writing down.”
This, like Professor Moulton’s book,
would be suitable for the intelligent
adult readers’ introduction to astronomy.

—$3.15 postpaid.—A4. G. I.

INSIDE THE MEDIUM’S CABINET
By Joseph Dunninger

T seems that no ‘matter how many

times the trickery of fraudulent me-
diums is exposed, a certain proportion
of otherwise intelligent people will
continue to patronize these fly-by-night
exploiters of human frailties and to en-
courage them to continue their nefarious
work. In this book an exacting investi-
gator reveals in complete and compre-

110

hensive form just exactly what he has
found out by personal experience with
well known and lesser known mediums.
He discusses at some length the Houdini
messages and reveals them once more
as being fraudulent. If you have any in-
terest at all in psychic investigation, you
will want to read this book. If you have
a friend who is being imposed upon
by a so-called medium, give him a copy
of the book.—$2.65 postpaid.—A. P. P.

IF YOU'RE GOING TO DRIVE FAST
By Ray W. Sherman

RIVERS of cars are egotists. Each
thinks he knows how to drive bet-

ter than the other fellow. Each would
learn much, however, through a quick
reading of this 150-page book which
deals with all phases of good driving and
safety on the road. It does not recom-
mend fast driving but it indicates that
speed, of itself, is not dangerous, and
sets forth ways and means to inject a
greater amount of safety into the ever-
faster driving of our time. Captain Ed-
ward V. Rickenbacker has written an
introduction in which he says: “I be-
lieve it is the obligation of every car
driver and owner to become acquainted
with this book. . . .”—$1.15 postpaid.
—F.D. M.

CITIES OF WAX
By Julie Closson Kenley

EALING with the habits and be-
havior of the honey bee, this book
is replete with action and high drama:
birth and death, work and play, love and
hate, robbery, the building of a city, and
finally a terrific battle between bees and
ants. A fascinating book—entertaining
and instructive. A few of the statements
made in it have evidently been drawn
from some of the older theories that
modern beekeepers have largely dis-
proved, but there are not enough of these
relatively small defects to mar the work.
~—$2.65 postpaid.—A. W. Everest.

PSYCHOLOGICAL RACKETEERS
By Dorothy Hazeltine Yates

AWIDE variety of lecture and read-
ing courses in “applied psycholo-
gy,” mind training and so on, which
mislead many persons into the innocent
belief that they are acquiring, for a
goodly sum, the thing that is known to
real psychologists as psychology, are
rampant nowadays—the inspirational

racket pays well. The author of this
book, a professor of real psychology,
exposes the whole nit-wit business, with
its meaningless jargon, sheer drivel,
and vague expressions about ‘“higher
planes,” “mental vibrations,” and so on;
also its play-up to the victims’ natural
longings—how to “attract” success and
happiness or fortune. She has a sly sense
of humor. Good reading.—$2.15 post-
paid—A4. G. I.

AUTOBIOGRAPHY
By Sigmund Freud

“FPYWO themes run through these

pages: the story of my life and the
history of psychoanalysis.” In these
words, the great psychoanalyst describes
this book, which is short and simple and
vastly more readable than his writings
on psychoanalysis itself.—$2.15 post-
paid—A4. G. I.

BRAKE LININGS

HIS is Volume 1 of a proposed series

to be known as The Brake Library.
It discusses in considerable detail, with
many line drawings, various types of
brake linings. A chapter is devoted to
the selection of linings for specific pur-
poses and to brake lining failures and
troubles.—$2.15 postpaid.—A4. P. P.

LOAVES AND FISHES
By Hereward Carrington

E report this book without com-
ment as an attempt to study bibli-
cal miracles and the question of the
future life in the light of modern psychic
knowledge. We recommend it only to
those who can read psychic works of
this sort with personal discrimina-
tion and we reserve all recommendation
other than this.—$2.15 postpaid.
—A. P. P.

HANDBOOK FOR THE AMATEUR
LAPIDARY

By J. Harry Howard

ERE at last is something of a real
book on a subject concerning which
there have been little more than pam-
phlets, and mighty few of these. One of

-these was the one dollar sketch, “The

Working of Semi-Precious Stones,” by
the same author, who also wrote, in
Scientific American, March, 1932, an
article on amateur lapidary work or
gem polishing. Howard’s newest book
now provides practical instruction in
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all kinds of gem cutting for the be-
ginner and for the advanced amateur.
Its accent is on the practical, for this
is a real shop book that tells not mere-
ly a lot of generalities about lapidary
work but actually how to do it, how to
set up the rig to do it with, and even
where to get the parts of that rig.
Lapidary work was much of a trade
secret till Howard bored in, learned the
methods and, by means of his books,
turned the secrets into a fascinating
hobby for everybody.—$2.15 postpaid.
—A4. G. I

GETTING ACQUAINTED WITH
MINERALS
By George Letchworth English

OW that the mineral collecting hob-

by is spreading so rapidly we are
beginning to see some good books and
magazines about it. This book is aimed
specifically at the amateur collector and
it tells him how to go about collecting
—what to do and what not to do. With
this information is combined a general
-elementary treatise on crystallography
and minerology—all prepared by an
author who has been an outstanding
mineral collector and a scientist as well
as lifelong collector. A really practical
book, with 257 illustrations and 307
pages of text.—$2.65 postpaid.—A4. G. I.

THE RADIO AMATEUR’S
HANDBOOK

HE 1936 edition of this already well

known handbook is enlarged to 380
text pages and covers the whole subject
of amateur radio transmission and re-
ception. It deals not only with station
design and operation, but also with the
construction of equipment and how it
should be used. It is thoroughly up-to-
date in every respect and well illustrated
with both photographs and line draw-
ings. Tough paper covers.—$1.15 post-
paid—A. P. P.

WINE MAKERS MANUAL
By Peyton Boswell

UCH of the romance of wine mak-

ing and even a number of poems
on “the cup that cheers” are included
in this rather comprehensive volume on
wine making. Considerable space is de-
voted to a discussion of types of grapes
and the wine they produce, while there
are comparatively few recipes and these
for only the better known wines.—$1.65
postpaid—F. D. M.

DICTIONARY OF PHOTOGRAPHY

By E. J. Wall, F.R.P.S., and Edited by
F.J. Mortimer, Hon. F.R.P.S.

HIS 13th Edition of a well known
book published in England is
brought thoroughly up to date in every
respect and is a handbook which the
amateur or professional photographer
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cannot afford to miss. It covers every
conceivable phase of photography and
in many cases the definitions of certain
terms or phrases have been expanded to
feature length articles. From “A” to
“Zoetrope” the book is complete and
although it uses English spelling and
phraseology, it will not be out of place
on any American bookshelf.—$3.20
postpaid.—A4. P. P.

PROCEDURE HANDBOOK OF ARC
WELDING DESIGN AND PRACTICE

FROM Welding Methods and Equip-
ment through the Technique, Proce-
dures, Structure and Properties of Weld
Metal, Weldability of Metals, Designing
for Arc-Welded Steel Construction, and
Typical Applications, this discussion
follows through in such great detail as
to be, in our opinion, about the most com-
plete book of its sort available. We can
recommend this book to all those in-
terested in arc welding from the prac-
tical standpoint as well as that of
design of structures in which it may be
used. This volume of 596 pages, on heavy
white paper, is profusely illustrated with
photographs and sketches and contains
many useful tables.—$1.75 postpaid.—
F.D. M.

THE EARTH.- AMONG THE STARS

By Marian Lockwood and Arthur L.
Draper

HIS is a short (87 pages), very ele-

mentary, almost juvenile story of as-
tronomy, suitable for your boy or girl,
or perhaps for that member of your
family who wants to get just a general
idea what astronomy is all about but
without an effort.—50 cents postpaid.—

A.G. I

THE AMAZING STORY OF MAINE
By Leon Harold Tibbetts

‘W ENGLANDERS, also others who

vacation in Maine—laymen—will
find in this book a short, simple account
of its geological past—just about enough
matter to suit the needs of the average
person who never expects to qualify as
a geologist, and not enough to swamp
him with geological jargon.—$2.65 post-
paid—A4. G. I.

BIOGRAPHY OF PERCIVAL
LOWELL
By A. Lawrence Lowell

LL who eagerly followed the numer-
ous discoveries and books of the fa-
mous Flagstaff astronomer (and who
didn’t?) will delight in reading the au-
thentic story of his life and work, writ-
ten by his brother, the ex-president of
Hawaii University. This book is about
50 percent biography and 50 percent de-
scription of the astronomical writings
of Percival Lowell, and those who lack
access to his books (now out of print)
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can incidentally gain quite a good in-
sight into them by reading it. As a lad
Lowell had a 2%-inch refracting tele-
scope and with it he saw the polar cap
of Mars—a feat which gave early evi-
dence of his remarkable eyesight. “He
was fond of calling himself an ama-
teur,” his brother writes. The final
chapters tell of his search for Pluto. A
most readable book.—$3.15 postpaid.
—A4.G. I

UNSOLVED PROBLEMS OF
SCIENCE

By A. W. Haslett, Cambridge Univ.,
England

T is the author’s claim, and it is prob-

ably true, that the unsolved puzzles
of science are fully as intriguing as the
things science has definitely settled. His
book covers these unsolved puzzles in
the sciences of cosmology, geology,
meteorology, anthropology, biology,
physics, and mathematics. The style of
writing is excellent, the author’s scien-
tific information is broad and accurate.
He seems to be as fully aware of the
important researches in science on this
side of the Atlantic as the other. One
of the best books we have seen on cur-
rent advances in science.—$2.15 post-

paid—A4. G. I.

PHOTO-ELECTRIC AND SELENIUM
CELLS
By T. ]. Fielding

HOTO-SENSITIVE cells of various
types have found so many applica-
tions in science and industry that it is
surprising that a greater literature has
not yet grown up about them. The pres-
ent book contains a chapter on home-
made selenium cells, devotes some space
to home experiments, and touches brief-
ly upon the many applications of photo-
cells in general. 140 pages with a com-

prehensive index.—$1.90 postpaid.
—A.P.P.

HANDBOOK OF THE HEAVENS
Edited by Bernhard, Bennett and Rice

HE authors of this book are mem-

bers of the Junior Astronomy Club
at the American Museum of Natural
History, New York, and the editors are
adults connected with the same club.
It is a simple introduction to the study
of the stars, suitable for a youth or for
any adult who may wish an easy pre-
liminary approach to astronomy. Neatly
produced—a good value for the amount
charged.—$1.15 postpaid—4. G. I.

For sale by
SCIENTIFIC AMERICAN
24 West 40th Street
New York City
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L
of Radio
By R. R. Ramsey, Ph. D., Professor A D ‘/ E R T I S E R S
of Physics, Indiana University
The first edition of this valuable
text book appeared in 1929. Now the FEBRUARY 1936
second edition has been published,
bringi h hol bj hor-
Ofllgn};gllyngupt t% gat%'e Til; ]Egz)ktv;:s Allied Radio Corporation ... 100  Literary Guild of America ............. 4th Cover
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; merican School of Photography.... ... 104 . .
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| few places but the reader who is not Brimley & Company...................... 107 ’ ’
! familiar with this phase of mathe- Brooks, Burleigh........ 104 N. Y. Institute of Photography........ 104
i matics can pick and choose. The text X
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find a formula that will make it pos-
sible for the reader “to keep his faith
without stultifying his judgment.”
The author regrets the fact that, as
he says, “the majority of our re-
ligious leaders are, most unhappily,
arrayed in fierce opposition to the
evolutionary and revolutionary teach-
ings of modern science,” a fact which
“is proving fatal to the churches,
driving from their doors those whom
they can least afford to lose.” The
book leans heavily in the direction of
religion but not fundamentalism, and
should be acceptable to those who
believe there is no opposition be-
tween religion and science, and who
cherish religion.—$3.95 postpaid.

Good Eyes for Life

By O. G. HENDERSON and
H. G. RowELL

The scope of this book is what the
average intelligent person would like
to know about his own eyes and their
care. It explains the eye machinery,
and the more common eye troubles.
It cites the various theories of eye
changes and shows us how to avoid
some of them by intelligent use of
the eyes. Reading parts of this book
would be a good prescription for that
boy or girl of yours who insists on
reading when lying down, slumped
down, and so on; and incidentally
some grown-ups might profit similar-
ly. It is elementary and could be un-
derstood by anyone.—$2.15 postpaid.
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Ii:acll year over one hundred
of the world’s best short

stories are printed in STORY.

TORY prints only original
short stories; it is neither a

. . .
reprint magazine nor is it a “di-

gest.”

le editors of STORY select
stories, not names. Conse-
quently STORY “discovers”
more fine writers than any

other magazine,

Discovered by STORY in the past few years, and thus first brought
to the attention of the well-read people of the country were: Tess
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CRITICS SAY

ERSKINE CALDWELL:

“More and more I hear the
comment, ‘I like STORY be-
cause the stories can be read
three or four times’.”

EDWARD J. O'BRIEN:

“STORY is the finest short
story magazine in the world.”

WILLIAM SOSKIN:

“Really fresh, vital pieces
. Certainly worth the
price of admission . , .7

HARRY HANSEN:

‘“The stories are nothing
like what you find in the
popular magazines.”

MANUEL KOMROFF:

““There is no magazine in
the world that can print so
many good stories in one
number.”

HAVELOCK ELLIS:

“N remarkable magazine.”

GRANVILLE HICKS:

“Tt is excellent. I have al-
ways known, of course, that
there were some good stories
being written but certainly
I have never seen so many
in one periodical.””

LEWIS GANNETT:

*Sometimes the world really
does wear a path to the
lonely home of the maker of
the best mouse-traps. One
such instance is the history
ot STORY.”

LLEWELLYN JONES:

“The magazine has no
aesthetic or political or eco-
nomic axes to grind. and its
contents are rentaricably
varied.”

W. R. WUNSCH:

“‘T never thought there could
be collected in one book so
many significant  stories.
live-born tales that continue
to throb long after the read-
ing of them.™

SAN FRANCISCO
CHRONICLE:

“STORY is coming more and
more to be recognized today
as the pre-eminent magazine
in its field.”

LONDON TIMES:

‘‘Most original and readable
... No summary could hope
to convey the delicate quali-
ties inherent in the narra-
tives.”
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