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ACROSS THE EDITOR’S DESK

S promised on this page last month,

we present in this issue one side
of a controversial subject that affects
every business man and industrialist
throughout the country: Shall America
be self-contained? Hon. James W. Ge-
rard is firm in his conviction that it
should and must. He gives his reasons
for his relentless nationalist stand on
page 194 of this issue. But, as we said
before, there are two sides to every
question, and we have arranged for an
article by Raymond B. Fosdick which
will tell the story of the other side.
There is no doubt that the future of
American industry rests, at least in
large part, upon the policies adopted in
our business dealings with foreign na-
tions. These two articles, the second
to be published soon, will give you the
whole picture, and place facts in your
hands which will enable you to form
your own conclusions.

ROBABLY nowhere in the history

of science can there be found a
postulate that has caused so much dis-
sension among the scientists themselves
as that of the ether. “The idea of the
possible existence of the ether came of
the human need for an explanation of
action at a distance,” writes Churchill
Eisenhart, of Princeton University, in
an article entitled “The Ether: Riddle of
the Ages,” scheduled for early publica-
tion. Mr. Eisenhart deals with the vicis-
situdes of the ether theory during the
swaddling days of science, putting
forth clearly and briefly the various
changes through which it has gone in
order that science might adapt it to
existing needs. Everyone who studied
physics remembers the ether: Where is
that old friend of the classroom, and
what is its status in today’s world of
science? The answers will be found in
Mr. Eisenhart’s article.

“YTT may never have occurred to the

reader that it is possible for an
amateur to cut and polish worth-while
semi-precious gems. All that is needed
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is a fair degree of mechanical skill.”
Thus writes Arthur Knapp in an article
on the making of faceted gems by the
amateur lapidary. Former articles in
SciENTIFIc AMERICAN have introduced
readers to the hobby of gem cutting in
its more simple phases; here is ad-
vanced work that will prove both fas-
cinating and satisfying. Even if you
have no definite interest in the hobby
for yourself, you will be interested in

COMING

1 Raymond B. Fosdick, on the
dissenting side of the question

“Shall America be self-con-
tained?”’
1 “The Ether: Riddle of the

Ages,” by Churchill Eisenhart,
Princeton University.

1 “Faceted Gems for the Ama-
teur Lapidary,” by Arthur
Knapp.

1 Robert D. Speers on the si-
phons being built in the Colo-
rado River Aqueduct.

1 Nickel—the story of how the

“devil metal” has become “near-
noble.”

11 The 14-inch coast defense guns
at the Panama Canal—a two-
page drawing.

this article, to be published soon, and
particularly in a photograph which
accompanies it, showing a group of
beautiful gems which Mr. Knapp has
cut.

AI.%TICLES last month and in this
issue have recorded progress of
certain phases of the work being done
at Boulder Dam and upon the aque-
duct tunnels which will supply water
to 13 communities in California. While
the tunnels are under construction,
other crews are working on huge siphons
which will link together these under-
ground bores. Robert D. Speers, who

wrote the article on the tunnels in our
September number, has prepared an-
other on the construction of the siphons,
which will be published next month.
Aqueduct siphons are not siphons in
the true sense of the word. Rather, they
are . . . but Mr. Speers’ article tells the
story in detail; watch for it in Novem-
ber.
L

ICKEL, called the “devil metal” by

early miners because of its fre-
quent appearance in silver ore and its
apparent uselessness, has, with the de-
velopment of the science of alloying,
assumed a position in metallurgy that
entitles it to be called “near-noble.”
More or less of a curiosity 50 years
ago, nickel production rose gradually
until the World War, at which time the
demand for it jumped tremendously,
for use in armaments. Then production
again fell off, but research went to work
on the problem, with the result that
today nickel is used for hundreds of
purposes and its production is growing
rapidly. The whole story of the nickel
industry is told in an article ready for
early publication.

]
NE of the vitally important key
points of American shipping,

which the military forces of the United
States must be prepared at all times
to defend against any invader, is the
Panama Canal. To accomplish this, new
14-inch railway guns and emplacements
for them have been developed. In in-
genuity of construction, ease of opera-
tion, and mobility, these guns rival any-
thing that has ever been produced.
Placed in the Canal Zone, they represent
a definite step forward in defensive
armament and should serve to make
the Canal safe for shipping regardless
of the designs of belligerents. A two-
page wash-drawing, to be published
next month, gives complete details of
these guns and emplacements.

O Prren

Editor and Publisher
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THROUGH recent trying years there has
been no letting down in the quality of
your Bell telephone service. On the con-
trary,improvement has gone steadily on.

On long distance and toll calls, the
percentage of calls completed is now
higher than ever before. The average
time required for making these connec-
tions has been reduced from 2.8 minutes
in 1929 to 1.5 minutes. Since 1929, mis-
takes by operators have been reduced
one-third and more than 999 of all tele-
phone calls are now handled without
error.

The number of service complaints
by customers isnowthelowest onrecord
and reports of trouble with instruments
have decreased 179, since 1929. It is
truer than ever that this country enjoys
the best telephone service in the world.

The ability of the telephone system to
improve its service in difficult years is
due to unified management and a plan
of operation that has been developed
and perfected over the past half-century.
In good times and bad, it has proved the
wisdom of one policy, one system and
universal service.

BELL TELEPHONE SYSTEM

171



Mw

(8N !t ]
p &'i.ﬁil{‘fft

IN & LIGHT WIND THE AUTOGRO, FLIL

(1) STARTING

0 My VIRTICAL m(Lm1_:=_.1_ :.lj!Q(J;Lr_é O LAND N

I TG GEKTRAL MAY BT 50T DO CLOSE 10

LA

HLOT USES T TUAL Wamst ™
D A\ SUITABLE FLAT S
NE.A PRLPARE FOR AQUICK GET-RNAY

o

Copyright, The llustrated London News

THE AUTOGIRO IN
MILITARY MANEUVERS
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UTOGIROS of the latest type are now, for the
first time, part of a regular unit of the R.A.F.
The “C 30a” shown in the above drawing has no
stub wings or movable elevators or rudders. Entire
control of the ship is maintained by a single control
lever which tilts the rotor in any desired direction,
as shown at the lower right. The absence of wings
has many advantages, not the least being improved
vision from the cockpits. The desirable features of
the autogiro should make the ship of extreme im-
portance in all phases of military observation and
reconnaissance, as suggested here.



Right: J. Edgar Hoover, Director of the Division of Investigation, United States
Department of Justice, who is directly responsible for the development of the
finger-print classification system in the United States. Below: Finger-print files

E swung off a freight train at a

little jerk-water town in Texas.

Just another hobo. Or at least so
he appeared. In a day or two he would
probably go as he had come, without
anyone even learning his name. But the
local minion of the law had a place for
vagrants. A brief contact with the jail
generally had a wholesome effect on an
occupant—he was quite certain to de-
part for good as soon as released.

Turning the key on the apparently
harmless, though wuseless individual,
was only the prelude, however. The of-
ficer had been acquiring some new ideas
on crime prevention, sort of a free mail-
order course on crook catching. He
drew from his desk a prosaic looking
square of cardboard; with the help of
the vagrant he placed a little data on
it and dropped it in the mail. When the
reply came back in a few days he has-
tened to put an extra guard around the
jail. His hobo was a deserter from the
army who had murdered an officer in
France, had escaped to Spain, had
killed a jailer there, had wandered
through other lands, and for no par-
ticular reason at all, had stopped over
at this quiet Texas town.

The scene changes. A prisoner stands
before the bar to receive sentence. Ap-
parently he will be dealt with mildly;
his crime was not great. He protests that
this is his first deflection from honesty.
His voice betrays no quaver, his words
carry conviction. But judges are becom-
ing more particular in recent times;

UNCLE SAM,

ACE DETECT IVE

By HERBERT FEARON

the tide is setting in toward life im-
prisonment for those whose records total
conviction on three felonies. The judge
looks searchingly at the prisoner and
then down at his desk. From somewhere
had come a story of this culprit’s past, a
rather long, and a rather illegal past.
Again one of those squares of cardboard
had performed its silent, deadly mission.

YSTERIOUS? If you had followed

those cardboards through the
mails to their very prosaic looking des-
tination you might have been even more
mystified. They were delivered by the
mailman at an ordinary looking office
building in Washington, D. C. There
keen-eyed men quickly examined a
group of strange marks on them and
wrote down certain numbers and let-
ters. Their whole equipment consisted
of a pencil and an ordinary magnifying
glass. The large room in which they
worked contained only long rows of

filing cabinets, such as might be found
in any office.

Not very much to work with, but suf-
ficient to bring terror to a host of crim-
inals, not only in the United States, but
abroad. Those filing cabinets contain
more or less information about the pri-
vate life of approximately 2,500,000
people, but when you open the cabinets
there greets your eye only an endless
array of those cards, eight by eight
inches, to be exact—a grand total of
over 4,000,000.

There is no possible doubt as to the
accuracy of the record, for each card
contains the person’s signature in ink
—signatures that can not be forged.
Though the lines are graceful curves,
they can hardly be described as speci-
mens of free-hand movement, for most
of those signatures were made under
requirements of the law. They are fin-
ger-print cards and the signatures were
made by the tips of ink-smudged fingers
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and thumbs. It takes only about two
minutes by the clock for a police officer
to obtain an autograph and drop the
card in the mail. But a sordid story
may be disclosed when those ten inked
patterns fall into the hands of the men
with the magnifying glasses who move
silently amid long rows of filing
cabinets.

Innumerable suggestions are brought
forth these days for curbing criminality.
Much uninformed talk is heard about
the extent and the nature of the lawless-
ness plaguing the country. And always
there is the overtone of critical com-
parison of America with other countries
as to expeditious dealing with crooks.
But unknown to the majority who thus
discuss, there is silently being built up
at the nation’s capital an organization
that bids fair to strike more terror to the
lawless than the vigilantes ever did; to
place the United States in the very fore-
front in scientific, speedy crime detec-
tion; and to provide us with our first
accurate crime statistics on a national
scale.

N 1924 the Department of Justice ac-

cepted from the International Associ-
ation of Police Chiefs a limited collec-
tion of finger-print cards, on the Govern-
ment’s promise to develop this feature of
criminal detection. To this collection
were added the cards of Federal offend-
ers, and certain others, which had been
kept at Leavenworth Penitentiary. This
nucleus of finger-print records logically
came into the charge of the Division of
Investigation, that branch of the Depart-
ment of Justice which investigates all
violations of Federal laws, and from
which work the Federal agents, Uncle
Sam’s regular detective force.

In a large room were piled the boxes
of cards. How was a nationwide clearing-
house for crime to be constrhucted out of
those packing boxes? The majority of
law-enforcement officials in the country
were not particularly finger-print con-
scious. They were even less familiar
with the technique of finger printing
prisoners. And besides, police officials.
from town constables up, generally like

In the Criminological Laboratory in Washington. Man in
centet is using a device for comparing enlarged finger prints.
At right, camera is being used with a comparison microscope
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to direct their own affairs. How could
they be persuaded to adopt the idea of
co-operating intelligently, with properly
taken prints, to create a vast Federal
crime-information bureau?

The answer to that question is J. Ed-
gar Hoover. He had served as Assistant
Director under William J. Burns, whose
detective reputation had lifted him into
the office of Chief of the Di-
vision of Investigation. On
Burns’ resignation Hoover
was made Director. That was
about the time the packing
boxes were brought in. They

000 cards, a rather tidy num-
ber to start with. Scotland
Yard right today has only
500,000. Most foreign coun-
tries are quite compact, with
few state lines to create con-
stitutional or physical bar-

riers. The experience of other lands,
therefore, could hardly provide a satis-
factory solution of the problem.

Hoover saw the possibility of making
Washington the great exchange for
criminal information. He set out im-
mediately to impress the police of the
country with the soundness of his idea.
His speeches before law-enforcement
officials sounded more like the “service”
talks of a Rotary Club business man
than the perfunctory statements of a
government official. He sent out litera-
ture to every city in the country explain-
ing how to take good finger prints, and
describing the equipment needed. He
had standardized cards,
those mysterious eight by
eight pasteboards, sent out
to the police everywhere
with franked envelopes for
sending them back to Wash-
ington.

It was evident from the
start that the value of this
finger-print clearing house
to the police, and thus its
success as a Federal ven-
ture, would be in direct
ratio to the number of cards
sent in. The more cards, the
more records of criminals’
activities, and the more
complete the records the

&

contained approximately 800,- &, e
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more often could the clearing house
send back some positive report on cards
sent in.

To get the records started—hosts of
them from 48 states—and then to keep
them growing chapter by chapter—that
was the task before Hoover. Some areas
of the country were slow to respond.
Just another extension of the long Fed-

! I‘!\
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Bertillon measurements are
not always a reliable means
of identification. The mea-
surements of these two Ne-
groes are nearly identical,
but the finger-print records
tell a totally different story

eral arm, more Washington
red tape — apparently that
was the reaction. But the
“service” talks won. They had
to win; there was no Federal
law to compel co-operation.

Figures are usually rather pale, life-
less things but here’s how successfully
the finger-print bureau idea has been
impressed upon law enforcement offi-
cials in the decade since it was started:
The 800,000 cards have grown to over
4,300,000. The number of separate law
enforcement agencies—constables, sher-
iffs, city police departments, and so on
—sending in prints has increased from
987 to 6277. Not only the 48 states, but
49 foreign countries are contributing. In
1924 87,000 finger-print cards were re-
ceived; in 1933 more than 500,000. But
the figures that really tell the tale of the
deadly threat to crookdom are these: In
1924 a positive report as to a previous
record could be sent back from Wash-
ington on only 17 percent of the cards
received; in 1934 the percentage has
risenr to almost 47. That means that on
approximately every other finger-print
card sent in today, some information can
be returned regarding the past life of
the prisoner.

In the drab office building on Pennsyl-
vania Avenue can be seen the kind of
organization that has been built from
those packing boxes in ten years’ time.
In comes the day’s mail—about 2200
cards. Here is one from the Police De-
partment, Birmingham, Alabama—the
finger prints of a Frank Taylor held on
a robbery charge. That name “Taylor”
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means just exactly nothing. It might
have been Julius Caesar or Napoleon so
far as the men with the magnifying
glasses are concerned. But the F. P. C.
(Finger Print Classification, the distinc-
tive combination of letters and numbers
that describes exclusively a certain indi-
vidual’s finger prints) might mean
something. The card is tak-
en to a certain filing cabi-
net. Out comes a small
handful of cards for com-
parison. Here is one with
the same F. P. C., though
the name on the card is
Homer George Edwards.

Now what has Edwards,
alias Taylor, been doing?
The cabinets before us do
not give this information;
they contain only a “master
print,” the best print of the
crook available. The serial
story is kept in a separate
file, which is cross-refer-
enced by number. Out
comes the jacket with this
particular number. Well, well, Frank
Taylor is up to his old tricks. Six years
before he had been arrested in San An-
tonio, Texas, on a robbery charge. He
had been sentenced to the state peni-
tentiary. Two years later he was again
committed to this institution for life for
murder, but was declared insane and
transferred to an asylum.

But what is this flaming red “Wanted”
notice clipped to the record? Edwards
had escaped from the asylum—a crazy
murderer at large—and Texas wanted
him back. So they had asked Washing-
ton to keep a lookout for him. Perhaps
he might fall into the hands of the law
somewhere else, be finger printed, and
thus the clearing house would be able to
tell Texas the location of their man. It
took only the time required for a tele-
gram to travel, to tell the Lone Star
State that its missing, murderous lunatic
was in custody of the Birmingham po-
lice. And it took no longer for Texas to
request Alabama to hold Taylor for
them. That’s a new version of the sinis-
ter triangle: sinister, this time, only for
the crook.

INCE the general use of finger prints
as a means of identification, crooks
do not depend so much on changed
names to conceal their identity. They
would give anything to change the sig-
nature on their finger tips, though. There
are cases where operations have been
undergone, even mutilation resorted to,
in a desperate attempt to change the
distinctive pattern by which they are
classified at Washington.

Every month an average of 346 crimi-
nals, who are wanted for every variety
of felony, or as Escapes from penal in-
stitutions, are returned by the little red
slips of paper that are clipped to the
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crook’s record in the Bureau. And yet
this is but a by-product of the clearing
house’s activity. Its main business is to
give the past record of a man, that his
present captors may have as many facts
before them as possible.

In another room in the Bureau stands
a file such as might be seen in the cata-

Further proof of the
efficacy of finger
print identification.
These two groups of
photographs  show
how the physical ap-
pearance of an in-
dividual may be rad-
ically changed by so-
called natural dis-
guises. Finger prints,
however, remain a
constant identifica-
tion throughout life

log room of a library. It is full of cards
about three by five inches in size. Each
card has only one smudge of ink on it.
It is a single-print file; that is, a file
keyed, indexed, and with a F. P. C. in
terms of a single finger print instead of
the group of ten. When the Bureau de-
cided, a year ago, to create this file it
had to devise certain refinements of the
regular classification sys-
tem.

The value of this new sys-
tem is immediately evident
when the fact is known that
under the regular classifica-
ticn it is impossible to as-
certain whether the prints
of two or three fingers found
at the scene of a crime—
latent prints, they are called
—belong to an individual
whose card is found in the
Bureau file. And rarely does
a crook leave prints of more
than two or three fingers, if
that many.

From the main file of
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master prints there were taken the cards
of the chief public enemies in the United
States, a total of 3500, and from these,
separate prints of each finger and thumb
were made on the little three by five
cards, a grand total of 35,000 cards.
Now if a major crime is committed by
any one of these 3500 public enemies
and he is so careless as to leave the
print of just one finger tip behind him,
his identity can soon be learned from
Washington, and that’s half the battle.
This special file is now well organized.
It will grow greatly beyond the 3500
present total.

But that’s only part of the story. At
the same time this select list was being
especially honored by a tenfold classifi-
cation, certain information about the
criminals was being gathered—height,
weight, build, complexion, hair, eyes,
teeth, speech, race, dress, and so on, a
total of 21 separate features, with their
various subdivisions. A numerical value
was arbitrarily given to each physical
characteristic, thus enabling them to be
compactly tabulated, like census rec-
ords, by punch marks on small cards
that carry corresponding numbers.
Sounds a little complicated, it must be
confessed, and a card bristling with
numerals, with a score of the numbers
punched out, looks even more bewilder-
ing. But that compact, perforated little
piece of cardboard gives a very detailed
description of a man, and in a form that
can be handled quickly and accurately
by machine.

ERE is the value of this file: A par-

tial description has been obtained

of some suspect in connection with a
crime. The police have reason to believe
that a member of some important gang,
whose record the Bureau has, committed
the deed. Perhaps they have half a dozen
identifying marks—he was tall, heavy,
blond haired, lame, ruddy complex-
ioned and had protruding upper teeth.
They check these off on a blank pro-
vided by Washington. Six holes are
punched on a card at the Bureau, an
electric button is pressed, and this six-
holed card is tallied against the 3500

Student agents in the Criminological Laboratory conduct-
ing experimental examinations to learn the use of apparatus
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A well known Public Enemy, and
his complete record, reproduced
from the eight-by-eight inch card

cards on file. The result is a small hand-
ful of cards that have the six character-
istics in common with this new card. Of
course none of these may be the man
wanted, but then again, one of them may
be. A full description and photograph
of this handful of possible culprits is
then sent back to the police. Can they
identify one of them? That is their part
of the program.

Strictly speaking, this special modus
operandi file, as it is called, and the sin-
gle-print file, owe their beginning to the
launching of the Federal drive to stamp
out kidnapping and extortion. From the
day that kidnapping was made a Fed-
eral offense, and the task of dealing
with it was placed upon the Division of
Investigation, the subsidiary Bureau of
Identification has been called upon to
contribute its full measure of aid. That
is one reason why all the kidnapping
cases thus far handled by the Federal
agents, a total of fifteen, have been
solved, and in most instances the guilty
parties are already serving sentences.

EVERY month there goes out from
Mr. Hoover’s office a 32-page bul-
letin entitled, “Fugitives Wanted By
Police.” In each case a brief description
is given, including the F. P. C. This bul-
letin, which every police office receives,
exacts a steady toll of crooks enjoying
a brief respite from the law. This is in
addition to the “Wanted” notices placed
with the criminal’s record in the Bureau.
Few countries attempt to carry on any-
thing approaching this in the way of
broadcasting news of fugitives wanted.

In the files of the Bureau are the
prints of some 160,000 persons who are
on Uncle Sam’s payroll, Civil Service
employees. Because of the almost ex-
clusive use of finger prints in relation to
crime, the government has been slow to
use them for any other class of people.
But for the last five years the Civil Ser-
vice Commission has, as a matter of pre-
caution, taken the finger prints of appli-
cants. And here is what has come to
light: The first year one out of 13 ap-
plicants was found to have a criminal
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record; the second year, one out of 14;
the third year, one out of 22; the fourth
year, one out of 70; and last year, one
out of 40. The rapid decrease in the
number of those with criminal records
probably indicates that the man with
such a past is increasingly hesitant to
ask for any job where finger printing is
involved in the application.

Every variety of offense, from dis-
orderly conduct to bigamy and murder
are represented in the records. An echo
of the Volstead era is found in the story
of the man who applied for a position

as a Federal Enforcement Agent. His
finger prints disclosed that he was an
Escape from a penitentiary. He must
have had a low estimate of the identifica-
tion possibilities of finger prints!
Most picturesque of the varied ser-
vices of the Identification Bureau, or
perhaps most pathetic, is the use to
which it is being put by private citizens.
It is not an uncommon thing for promi-
nent persons to send in the finger prints
of their family for filing at Washington.
They wish to make certain that in the
event of kidnapping there will be some
positive way to identify the loved one.
When you have spent long hours, as
this writer did, following through the
maze of activities in the Bureau, you
come away a little bewildered, but with
a sufficient understanding of its smooth
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workings to be convinced that here lies
the greatest threat to the criminal world.
There is generated in you for perhaps
the first time in your American life, the
feeling that the forces of law and order
are really getting the upper hand. You
picture what this Bureau will do in the
future now that it has become well
organized. But you have heard no boast-
ful claims as to what it is doing or will
do.

There is an unusual quiet about the
place. But there is an esprit de corps.
You feel it. They work against time. At
first the goal was to report within 48
hours on all cards sent in. Now it is 36
hours, and where telegraphic report is
requested the time element becomes
negligible. They will illustrate the need
for speed with the story of the telegram
that came from an Oklahoma city plac-
ing a “Wanted” notice for a certain
criminal, for murder. When that tele-
gram arrived the Bureau was in the very
act of answering St. Paul regarding this
crook, who was being held by the Min-
nesota city for investigation. A little de-
lay might have let a murderer escape.
The magnifying-glass men are not plan-
ning that murderers, or any other brand
of crook, shall escape.

OU stop a moment at a desk on your

way out. Telegrams are being dis-
patched. Birmingham is being informed
that the man it wants on a motor theft
charge has been arrested in Middletown,
Ohio. The Escape that Missouri State
Penitentiary is looking for has been ar-
rested in an Oklahoma town on investi-
gation. The Escape that the Reformatory
in Granite, Oklahoma, wishes to lay
hands on again has been arrested in
Alliance, Nebraska.

Sort of winding up a few loose ends
at the close of the day, they explain to
you.

You go on home to enjoy the best
night’s sleep in many a day, dreaming
contentedly of men with mysterious lit-
tle glasses who catch all your enemies.

| |
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An example of one of the file cards in the single-print file



OUR POINT OF VIEW

No More War?

HAT seems, at first glance, to be

the most practicable idea for pre-
venting war that has come to public
notice in recent years—excluding the
not-yet-attempted changing of human
nature—is that advanced by Professor
Ward V. Evans of Northwestern Uni-
versity. He says: “. . . it might be pos-
sible now, by properly controlling the
materials upon which war depends, to
prevent war entirely.”

Some years ago, our War Department
listed some 28 or 30 products and min-
erals without which many of our in-
dustries would be crippled, which would
be essential to the successful conduct
of a war (offensive or defensive!), and
which the United States can obtain only
by importation. It is these minerals and
raw materials which Professor Evans
would control. His scheme would de-
mand an international agreement to re-
fuse to supply warring countries with
such materials, and this, in turn, would
make necessary an economic census to
see just what each nation needs and
must import.

Suppose we evaluate this scheme in
scientific language, ignoring altogether
politics and diplomacy. While this jour-
nal is neutral in the discussion of eco-
nomic nationalism, one side of which is
taken by Mr. Gerard on page 194 of this
issue, we agree with him that science
has proved capable of supplying syn-
thetic substitutes for many necessary
things in times of emergency. England
cut off Germany’s supply of tungsten for
high-grade steels during the World War
and Germany turned to molybdenum
and made a good steel for her war ma-
terial. England then cut off the supply
of molybdenum and German scientists
made an excellent steel using nickel.

Two of the favorite raw materials
which, it is claimed, might be our un-
doing, should our imports of them be cut
off during war time, are crude rubber
and manganese, the latter for steel
manufacture. In our September issue we
discussed an adaption of DuPrene
(“synthetic rubber”) to the manufac-
ture of tires that are as satisfactory as
those made of plantation rubber. Du-
Prene is expensive but at any rate it is
a scientific product that could solve a
war-time rubber problem. As for man-
ganese, it has been said that this coun-
try possesses only some low-grade ore,
but we have reason to believe that, like
the report of Mark Twain’s death, this
report has been grossly exaggerated. We

believe there are rich manganese ores in
this country, the mining of which has
been prevented—for reasons.

As ScIENTIFIC AMERICAN is unalter-
ably opposed to war, in principle, we
wish there were some possibility of put-
ting Professor Evans’ scheme to the
test. Because science is so utterly effi-
cient, however, this seems a vain hope.
War or no war, science will continue

finding something new that is better
than the old!

Light and Death

HILE automotive engineers apply

their utmost skill to improve motor
cars in every conceivable way, with an
eye cocked toward the sales department,
a grisly graph follows the curves of
their production sheets. Latest records
show 31,000 motor-vehicle fatalities in
1933, or 5 percent above those in 1932.
We cannot hope ever to control entirely
the human emotions that cause acci-
dents due to carelessness; it seems next
to impossible to protect the motorist
against himself by enacting regulatory
laws that are so frequently broken. But
there is one cause of accidents that can
and should be carefully considered by
every community, and the remedy ap-
plied.

Fatal accidents at dusk or after dark
have been on the increase, but a study
of the situation shows that where streets
are provided with the best light, acci-
dents have decreased as compared with
streets where the lighting is poorer. For
example, it has been shown that between
5 and 8 p.M., when it is light in summer
but dark in winter, winter fatalities ex-
ceeded those during the summer months
by nearly 100 percent. In cities with
better street lighting, however, the ex-
cess of fatalities in winter is much less.
Where street lighting cost over $1.50
per capita, the winter fatalities were
only 32 percent in excess of summer,
while in cities with a cost below 50 cents,
the excess was 140 percent.

The remedy is obvious. Street and
highway lighting facilities have been
constantly improved, in step with the
improvements in motor-car construction,
but many communities have been back-
ward in availing themselves of the im-
provements and thus protecting their
citizens. In fact, many budgets have
been reduced for purposes of economy
by the extremely unwise move of cur-
tailing street lighting. When less light
and more deaths go hand-in-hand, every
motor vehicle fatality on a poorly light-

ed street or highway constitutes a poten-
tial charge of accessories to murder
against those responsible for the inade-
quate lighting.

Trees

HE fact that a 75,000,000 dollar tree-
planting project in the middle west
has been authorized, and that prepara-
tions for realization are now going for-
ward, lends added proof to the short-
sightedness and selfishness of man in the
development of the United States. Where
once stood mighty forests of virgin tim-
ber will now be found vast stretches of
denuded territory, swept by burning
winds in the summer, stripped of fertile
top-soil by the action of rains that run
off unimpeded, and practically worthless.
This is the work of man who ruthless-
ly cut down forests for the lumber, with-
out thought for the future or for the
effects which might arise from logging
operations on an uncontrolled scale.
Now the harvest has been reaped, and at
this late date something is to be done
about a situation-that has become so
acute as to constitute a national men-
ace. Torestorein even small measure the
forests of only a few years ago will re-
quire generations, but a start has been
made. The administration is to be con-
gratulated on the splendid scale on
which is based the proposed tree belt in
the middle west; let us hope that poli-
tics will not interfere to prevent carrying
the project to a successful conclusion.
ScienNTIFiIc AMERICAN has for years
advocated conservation of our natural
resources, and reforestation where need-
ed. We now wish to add our voice in sup-
port of a proposal made by Charles
Lathrop Pack, of the American Tree
Association, for the planting of town
forests, a project which every communi-
ty can undertake for itself. It is obvious
that such forests, patterned according
to local conditions, will provide employ-
ment at the present time, and shelter
and soil protection when grown.

The farmer, also, can do his share,
especially in regions where trees have
been thoughtlessly eliminated from the
landscape. Let him plant trees near his
house and outbuildings—trees that will
add to the esthetic value of his property,
provide grateful shade in summer, and
help to reduce the devastation wrought
by alternating burning droughts and
overwhelming floods. If all concerned
will co-operate to the common end, many
of the effects of man’s misdirected med-
dling with nature can be overcome.
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STRIKES,
BUSINESS,
AND MONEY

HE immediate danger, gravest for

our country, is not the violent re-

curring strikes from coast to coast.
It is the possibility that we may be mis-
led into failure to see what is causing
these strikes, and fail to remove that
cause. The greatest danger is that, in
blind resentment against some ill-
advised policies, we might overlook the
corrective steps that are indispensable
to America’s recovery.

Whether it is evidenced in San Fran-
cisco, Amsterdam, or Chicago, a demand
to overthrow the existing social order
thrives on deflation. The widespread dis-
orders in Holland, the threats to stabil-
ity of other governments of the Euro-
pean “gold bloc”—all an index of
unbearable deflation—have come at a
time to help us interpret similar unrest
in the United States.

It should have been apparent for a
long time to our financial leaders that
we had gone beyond the limits of “safe”

_deflation. They should have realized that
unless we restored commodity prices
and taxable values and employment be-
fore the economic cancer of deflation
reached the vitals of American institu-
tions, the profit system could not sur-
vive.

Our financial leadership, clinging to
its gold standard traditions, has been
slow to realize, slow to admit, slow to
face this challenge, and quick to oppose
all who did recognize and did face it.
Some still appear to believe that capital-
ism and our free American institutions
would be safe and that all would be well
if we simply would vote this fall to re-
turn to what we had in 1932.

I do not believe it. When the Dutch
riot—those phlegmatic, precedent-re-
specting, law-abiding Hollanders—when
they break out in strikes and Communis-
tic riots, anything can happen, any-
where. We are no more sparkproof than
the Dutch.

Many farm leaders and some business
men have taken the trouble to find out
that the depression came from monetary
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By JAMES H. RAND, JR.

President Remington Rand, Inc.

N a desire to make for our readers a fair appraisal of
important and timely economic problems, we asked
Mr. Rand—who is Chairman of the Committee for the
Nation to Rebuild Prices and Purchasing Power—to pre-
pare the accompanying article. Taking no sides ourselves
except that we do see great danger in inflation, we hope
soon to be able to present a further discussion on monetary
—and, therefore, industrial prosperity—problems in an
early issue. As to the conclusion to be reached, the reader
will have to be the judge.—The Editor.

causes. The five-year fall in commodity
prices resulted simply from the increase
in the purchasing power of our gold dol-
lar. This threw economic groups into
disparity, killed purchasing power,
created unemployment, destroyed for
business the opportunity to make profits.
The evils that flow from monetary de-
rangement can be corrected only if the
monetary system is soundly rebuilt.
Therefore no Congress ever had to make
policy decisions so vital to America as
the one about to be elected. It can either
plunge us further into the socialistic
trend—or it can reverse this trend.
Because the United States was the
last of 34 nations to raise its price of
gold and then hesitated to raise it far
enough to restore economic balance, we
have been rushed into socialistic experi-
ments in government control that un-
dermine American industrial leadership.

E were tied back last February

to a fixed weight of gold and its
consequent deflation, but the public
was not told that this was to be govern-
ment policy. They had to wait to learn
it from the report of the Bank for Inter-
national Settlements issued in Switzer-
land on May 14.

If industry wishes to be free, it must
insist upon reflation. It must insist that
the half-executed program to restore
and thereafter keep stable the value of
our money shall be carried through.
This requires that legislators irrespec-
tive of party must possess monetary
understanding and that they be sup-
ported by an educated public opinion.

Economic groups must be brought
back into price balance so that they
have purchasing power for one an-
other’s products. Price level restoration
will rebuild employment and profits and
scores of billions of security and real
estate values which were wiped out by
deflation. Prompt restoration of prices
and profits would cut the ground from
under the argument that regimenting
industry and agriculture is necessary.

Let me review briefly the facts that
bear on this problem of our money and
its relation to the social unrest that we
all dread.

The world has in the last five years
put a new value on the commodity gold.
A fixed weight of gold, say one ounce,
buys today two and one half times as
much of basic commodities as it did on
the average in the years 1926 to 1929.
This represents a rise in the value—

‘that is the real purchasing power—of

gold .of 150 percent. The new, excessive
value the world has given to the com-
modity gold in the last few years has
been due to panicky world demand for
gold, and failure to discover any great
new sources of gold supply.

The world dictates the value of gold,
but each nation determines its price of
gold in terms of its own dollars, francs,
pounds, and so on. Fix that point in
your mind. It is all-important in under-
standing this problem.

Failure to offset this rise in value of
gold by adjusting our price of gold
pulled down the price of everything that
is measured by gold and thereby
wrecked our economic system. To cor-
rect this rise of 150 percent in the world
value of gold, we have increased our
price of gold only 69 percent.

If a lumber dealer were told that the
yard measure had increased to 2%
times its former length, he would in-
stantly know that business on the old
basis had become impossible. If the
change occurred imperceptibly over
five years, when he discovered it he
would know he had become insolvent.
He would move to correct the yard
measure—not part way, but all the way.

But instead of demanding that this
same correction should be applied to
our dislocated measure of value, many
business men have acceded to policies
that undermine their own leadership
and may endanger the institutions of
their country. They have listened to ad-
vice of some of our international bank-
ers who say that to correct this distorted
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measure of value would be dangerous
“tampering” with the false gold “yard-
stick.” Failing to see—or refusing to
admit—that this change in the “yard-
stick of value” really caused the depres-
sion, they subscribe to the mass delu-
sion that it was “over-production” by
agriculture and industry.

Habit-thinking, as in all old institu-
tions, is so firmly lodged in the inter-
national and central banking world that
its gold traditions must be broken down
from the outside. Industry and
agriculture, the producers of
real wealth, have a responsibil-
ity to themselves and to their
country to help solve the prob-
lems precipitated by a break-
down in the monetary mechan-
ism. If necessary, they must in-
sist that financial leaders shall
accept necessary reforms.

The immediate task before us
is to fight off the renewed efforts
to tie our dollar to a price of
gold too low—the very cause
that brought on the deflation of
the past five years. What too low
a price of gold means to Ameri-
can industry and agriculture
can be seen by examining what
has happened to basic commodi-
ties.

ARMERS produce mainly
basic commodities. (The
easiest way I know to remem-
ber what are the “basics” is to
catalog the principal foods,
fibers, and metals of world-
wide use which supply man’s
primary needs for food, cloth-
ing, and shelter—the necessities of life.)
Regardless of credit expansion and
contraction, the world price of basic
commodities follows the world value of
gold—because gold is the only world
money. Each nation’s general price
level follows, with some delay, the level
of its basic commodities. Therefore, if
a nation cannot live with its domestic
price level dragged down to the low
level of world prices expressed in gold,
it must raise its price of gold. That is,
in order to offset the smaller amount of
gold which the world will give for com-
modities, each nation must divide the
gold ounce into more units of its own
currency—dollars, shillings, francs, etc.
The alternative is to suffer needless de-
flation and wait in hope that the world
will stop hoarding and change the value
it gives to the commodity gold, or that
vast new gold fields will be discovered
before it is too late.

The meaning and importance of
“raising the price of gold” become clear
and easy to understand if we follow
through a typical basic commodity, such
as cotton.

A bale of cotton was exchangeable
the world over for five ounces of gold,

@Iernullum: News Phot. Inc.
The first bale of the 1934 cotton crop, bearing plac-
ards telling a story of gold which is significant
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or its equivalent in any country’s money,
only five years ago. In every part of the
world today it is worth around 1%
ounces of gold. All other farm products
have fallen similarly in value, in terms
of gold—and, generally speaking, have
not risen. We have 11- to 12-cent cotton
only because we have changed our
price of gold. Cotton the world over is
still worth substantially no more in gold
than it was when we had 6-cent cotton.
Destroying American cotton did not
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affect its world value. It only caused
other countries to plant more!

Farm income between 1921 and 1929
ranged around eleven billion dollars—
that is, approximately 500 million
ounces of gold, or the currency for
which that much gold could be ex-
changed when our gold price was 20
dollars an ounce. By 1932 our farm
crops brought only 200 million ounces
of gold or its currency equivalent. Why?
Because gold had changed in value, and
we had not changed its price in dollars.

The Hoover administration, under the
habit-bound advice of the Federal Re-
serve and international banking leader-
ship, kept the price at 20 dollars.
Therefore, with the value of our farm
crops reduced from 500 to only 200 mil-
lion ounces in gold, farm income was
reduced to four billion dollars in 1932,

Most of the countries that are farthest
out of the depression have raised their
price of gold 100 percent—some more.
By going up only 69 percent—to 35 dol-
lars an ounce—and stopping there,
President Roosevelt restored farm in-
come to only seven billion dollars. With
increased taxes and public debts, un-
changed freight rates and fixed charges,
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this seven billion dollars does not leave
the farmer enough money to buy any
volume from industry.

Congress delegated authority to the
President under the Thomas Amend-
ment to raise our price of gold a maxi-
mum of 100 percent—from $20.67 to
$41.34 an ounce. Economic “orthodoxy”
predicted (mistakenly) that disaster
would follow any departure from our old
price of gold. But for deflationary in-
fluences opposing and deterring prompt
and forceful action for recovery,
we should have been much
further on.

Prompter recovery in the
United States, increasing the de-
mand for world commodities,
might have helped halt the world
flight of liquid capital into gold
for hoarding. Instead, gold con-
tinued to appreciate. Between
March, 1933, and March, 1934,
the commodity gold gained 20
percent more in value. That is,
the average of basic commodities
worth 100 ounces of gold in
1926, exchanged for only 48
ounces in March, 1933, and now
exchanges for only 40 ounces of

gold.

HOPE that before this article

appears in print, President
Roosevelt will have taken com-
mand of the ship—taken it out
of the influence of the deflation-
ists and internationalists—and
acted on the gold price with the
same forthrightness he displayed
when he put domestic price level
recovery ahead of international
exchange stabilization at the London
Economic Conference in July, 1933.

If the President will do this, using in
full his gold revaluation authority under
the Thomas Amendment, he can imme-
diately restore 1% billion dollars of ad-
ditional farm buying power. From $35
to $41.34, a rise of 18 percent, should
bring a corresponding rise over last
year’s seven billion dollars of farm in-
come. At this writing, published esti-
mates indicate that drought-made higher
prices and lower yields, plus AAA
“benefits”, will leave farm income at
only seven billion dollars.

President Roosevelt has only two
ways to fulfill his promise to restore
the nation’s price level. One is to raise
the price of gold adequately. The other
is by printing press inflation.

The gold pricing policy has worked.
Basic commodities have risen as much
on the average as the rise in our price
of gold. Basic commodities can go no
higher with gold at 35 dollars an ounce
—unless the world lowers its present
value of gold.

To wait for complete recovery until
the world value of gold falls of its own
(Please turn to page 221)



A fine flower garden and lawn in Skag-
way, Alaska, near the Yukon Territory

-~ s ! .
Arctic daisies blooming at Chester-
field, on west coast of Hudson Bay

Radishes grown at Bernard Harbor,
250 miles north of the Arctic Circle

to LG
A prospector and his vegetable garden
near the shore of Great Bear Lake
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A poppy-like flower in bloom near
the Arctic Circle on Baffin Island

FLOWERS IN THE ARCTIC

HE Arctic may have heavy snows

and bitter cold for eight or nine

months of the year, but during the
remainder of the twelve months flowers
bloom, meadows appear, and even in the
most northern settlements vegetables
grow. These are facts, backed by photo-
graphs, brought out to civilization by
Canadian government explorers, by fur
traders, missionaries, prospectors, po-
lice, and others who live in the far
north.

Flowers have been found growing
within 400 miles of the North Pole by
investigators who traveled to the tip of
Ellesmere Island, the last big Arctic
island before reaching the Pole. There
these botanists found hundreds of vari-
eties of flowers, mosses, lichens, and
similar plants.
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By JAMES MONTAGNES

Practically the entire northern main-
land of Canada, which in winter is a
white barrens, in summer is a grassy
plain, with few trees, but rich grasses
on which feed innumerable caribou,
musk-oxen, and lesser sized animals. In
fact there is so much grass there that
investigators looking for a place for a
reindeer herd to graze, found one 15,000
square mile area in the western Arctic
near the Mackenzie River where the
growth is heavy enough to take care of
a herd of 250,000 animals the year
’round.

T the settlements, where the long
Arctic day averages upwards of 18
hours daily during the summer months,
it is possible to grow a large assortment
of vegetables, including potatoes, cauli-

flower, cabbage, tomatoes, radishes,
onions, carrots, beets, lettuce, and cu-
cumbers. In a region where canned
food, dried meat, and fish form the
staples, these fresh vegetables prove an
attraction on the menu. Even wheat has
been grown in the far north, and ex-
periments are now being carried on to
find a faster maturing wheat for that
region.

Anyone expecting to find a barren re-
gion in the far north in summer has to
change his mind when government re-
ports state that beautiful blue lupines,
yellow Arctic poppies, white and red
saxifrages, blue forget-me-nots, Arctic
daisies, rhododendron and other flowers
dot the plains in summer. The Arctic is
not entirely barren—at least not during
the warm months.



EXCAVATIONS IN ANCIENT ATHENS

By T. LESLIE SHEAR, Ph.D.

Professor of Classical Archeology at Princeton University

HE past season’s excavations in the Athenian Agora, which
were conducted by the American School of Classical Studies at
Athens, produced most important topographical results. The
discovery of two buildings of which the identity is certain made
possible the identification of all the more important buildings which
had been hitherto cleared, and thus solved a long-standing and

much debated archeological problem.

One of the new buildings is the Tholos, which can be identified
with certainty because of its circular shape. It has a diameter of
60 feet. In the earlier records it is usually called the Skias. This
word, meaning sun-shade or umbrella, was presumably applied
to the building because of its conical roof. The Tholos was used
as a dining hall for the officers of the Council and in it were
deposited the standard weights and measures of the Athenian

state under the guard of a public slave.

An official measure was found close
to the Tholos. It is a round terra-cotta
bowl of which the capacity is about two
quarts. It is stamped with the seal of the
city that is familiar from the coins—the
helmeted head of Athena on one side
and on the other the double-bodied owl.
On its surface is painted the word “of-
ficial.” This may be the standard Attic
dry measure, the choinix, which was the
daily ration of wheat for the Athenian
laborer. Standard weights were also
found in the vicinity. One lead weight,
which weighs 710 grams, is stamped
with a dolphin and with the letters
M N A. It presumably represents an At-
tic mina. Another lead piece with a cor-
nucopia stamped on it weighs 74 grams,
and a bronze weight, on which an owl is
incised, has a weight of 69.9 grams.

THE second important building that
was found is the Altar of the Twelve
Gods. Its identification was provided by
a statue-base, standing in
front of it in its original
position, which bears an
inscribed dedication of
Leagros, son of Glaukon,
to the Twelve Gods. The
building is located at the
extreme north end of the
west side of the American
Zone of excavations, and
the greater part of it ex-
tends beyond the area and
lies beneath the tracks of
the Athens-Peiraeus elec-
tric railroad. The investi-
gation of this building
gives an illustration of the

The statue of Aphrodite
described in the article.
Through sheer luck, it
had been preserved

Official measure mentioned in the
text, stamped with the city seal

difficulties inherent in archeological re-
search in the heart of a modern city.
For two weeks it was necessary to dig
between the tracks with trains passing
at ten-minute intervals. But
the results were satisfac-
tory and all the essential
architectural details of the
structure were secured. The
altar was not only a sacred
place of asylum but was
also used as the starting
point for measuring dis-
tances from the city.
With the position of these
two conspicuous buildings
definitely determined it has
been possible to identify all
the buildings on the west
side of the Agora, in the
order of sequence in which
they are mentioned by Pau-
sanias. Passing north from
the Tholos they are the
Bouleuterion, the Metroon,
the temple of Apollo Pat-
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The circular floor of the Tholos. Its
discovery led to identification of near-
by buildings. Theseum in background

ro6s and the Stoa of Zeus Eleutherios.
Thus the whole topographical prob-
lem of the Agora has been clarified.

Among the many important objects
discovered in the course of the past
season a marble statue of Aphrodite is
especially beautiful. The goddess is
holding part of her cloak up behind her
with her raised right arm and is resting
her left arm on the trunk of a tree. A
small figure of Eros is perched on her
left shoulder. The statue was built into
an early Roman wall which may date
from the reconstruction of the city after
its capture by Sulla in 86 B.c., and it is,
therefore, certainly a work of the Greek
period. From its style it should be dated
in the 3rd to 2nd Century B.c. A head
was lying in the wall by the statue. It
is the type of an Aphrodite head and
its size, style and technique are appro-
priate to the statue, but it does not make
an exact join with the neck of Aphrodite.
In the photograph it is shown attached
to the statue by means of a layer of
plasticene.

Y the end of the current season six

of the sixteen acres in the American
Zone had been cleared. The deposit of
earth above the level of classical times
varies considerably, but the average
depth is between ten and fifteen feet,
and during the four campaigns of ex-
cavation 60,000 tons of earth have been
carted away. It is estimated that it will
require five more seasons’ work to com-
plete the excavation of the entire area.

W here does the ether concept stand
today? Next month this vexed ques-
tion will be discussed.—The Editor.
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A CHAPTER OF AcCCIDENTS AND How

By HENRY NORRIS RUSSELL, Ph. D.

Chairman of the Department of Astronomy and Director of the Observatory at Princeton University
Research Associate of the Mount Wilson Observatory of the Carnegie Institution of Washington
Retiring President of the American Society for the Advancement of Science

WO generations ago, when the spec-

troscope was new, a good deal of

interest was excited by lines which
appeared to be common to two or more
elements. There seemed a chance at first
that these lines might come from some
fundamental constituent of matter con-
tained in many kinds of atoms, but this
turned out to be a dream. Some of the
coincidences turned out to be due to
traces of impurities in the “chemically
pure” materials which had been used,
and the chemists were not to blame, for
the spectroscopic tests were far more
sensitive than those which had pre-
viously been available. The rest proved
to be mere chance agreement. When the
spectra each contain thousands of lines,
it will happen now and then that two
quite unrelated lines of different sub-
stances fall so close together that even
the most powerful instruments fail to
separate them. Precise measures usually
show that, though the two lines overlap,
their centers are not exactly coincident.
But occasionally the agreement is al-
most exact.

Cases of the sort have been a good
deal of a nuisance to observers, for a
lot of extra work has had to be spent to
make sure whether one is dealing with
a real though casual agreement of two
different lines or an effect of impurity,
and occasionally even the elect are de-
ceived. (The great Rowland himself at-
tributed a pair of solar lines to both
iron and copper, when the latter one
was responsible.) Again, only too often
the investigator seeks some faint line
in sun or star, only to find that it is
hopelessly masked by some close and
powerful neighbor. But never till now
has such a coincidence of two lines
helped to solve a problem instead of
obstructing the way.

T various times we have told in these
columns of the steady advance in

our understanding of the gaseous
nebulae. Everyone knows now that the
strong lines characteristic of these
bodies, and very hard to match in the
laboratory, come from familiar elements
such as oxygen, nitrogen and sulfur, but
are “forbidden lines” which are emitted
only by atoms which have been left
alone for long intervals—sometimes a
second or even a minute. In an ordinary
“yacuum” tube there are still so many
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atoms that they bang into one another
thousands of times a second and upset
the process—which is not really forbid-
den but only dilatory. But the nebulae
are so excessively tenuous that the atoms
are no longer bothered by their neigh-
bors, and have plenty of time to finish
their jobs.

Most of the nebular lines are of this
sort, but there are a few ordinary lines
emitted by atoms which release their
loads of energy within a hundred mil-
lionth part of a second or so, instead of
having to wait millions of times as long.
Hydrogen and helium (which have no
forbidden lines, except one very far in
the ultra-violet) show their ordinary
lines. So do oxygen and nitrogen, but in
this case only a few lines out of a wide
spectrum appear. Those which show up
are strong lines, to be sure, but others
as strong or stronger are entirely absent,
even though they are closely related to
the others. It is as if one of the yellow
sodium lines should appear without
its mate.

OMETHING queer must be happen-

ing, and Dr. Bowen, the discoverer
of the forbidden lines a few years ago,
has found out just what it is. To under-
stand the remarkable chain of events
we must refresh our minds for a mo-
ment and recall why these nebulae
shine.

Gaseous nebulae are not incandescent
like the stars—they are not even hot—
and they would be quite invisible if en-
ergy were not steadily fed into them
from stars near by. In the roundish
planetary nebulae the “exciting” star
forms the nucleus of the nebula itself.
In irregular forms, like that in Orion,
the star is near by but not itself within
the gas cloud. Cooler stars merely light
up the cloud feebly by reflected light,
but a star which is as hot as 25,000 de-
grees at the surface starts things going.
It emits a flood of very short ultra-violet
waves. When these fall on the gas they
are absorbed by the atoms and knock
electrons out of them. The resulting ions
may be hit by still shorter waves and
have another electron removed, and so
on. The free electrons fly about until,
after hours or days, each meets some
one of the battered atoms and recom-
bines with it—by stages the newly
formed atom settling down from one

state to another and giving off ordinary
lines every few hundred millionths of a
second, until it gets to a state from
which it cannot go further except by
means of a “forbidden” transition. Then
it waits for a second or so, gives out one
more quantum of radiation, and at last
comes to rest in its normal state. We
see the light given out by hydrogen and
helium atoms which are doing this,
doubtless because the gas is mainly com-
posed of these elements.

O much for the atoms; how about the

radiation which they emit? The
light given off in the earlier stages of
the process consists of fairly long waves,
and gets out of the nebula into space—
for it can be absorbed only by excited
atoms, and there are very, very few of
these. But in the last step of the process
the emitted light is of very short wave-
length and is powerfully absorbed by
any atom of the same kind in its normal
state. Before it has gone far it will be
trapped by some such atom, only to be
released again and fly off in some other
direction. After wandering thus, it will
sooner or later get near the edge of
the nebula and escape without being
trapped on the way; but there will be
a lot more radiation of this sort flying
about inside the nebula than escapes
from its surface.

For ionized helium, which is present
in great quantities in the more strongly
excited nebulae, the strongest line of
the type just described is at 303.780
angstrom units. Now, by one of the ac-
cidents of which we spoke above, there
is a line of oxygen (doubly ionized) at
303.799 angstroms. No spectroscope ex-
ists which could show the two lines sep-
arated. A quantum of light sent out by
a helium atom may therefore be ab-
sorbed by an oxygen atom, raise it from
its normal state, and load it up with
energy. After a very short time it will
unload, giving out light. This can hap-
pen in several ways, and there are vari-
ous successive stages by which the
original state may be restored. Even so,
only a few of the many light-emitting
processes of which the oxygen atom is
capable are selected by this mechanism.

Now, exactly these lines (so far as
they lie in the observable region) and
no others, are found in the spectra of the
nebulae. The mystery of the absence of



the other oxygen lines is now cleared
up. Nature has for once performed an
experiment such as ingenious experi-
menters sometimes accomplish in their
laboratories, and stored up a set of
atoms in one alone of the many possible
ways. Instead of “walking around on the
keyboard of the piano” and playing all
the notes at once (as Professor Wood
once put it) she strikes on a single key
and helps us to find how the machine
works. But this is not all. There are a
few nitrogen lines (again of the doubly
ionized atoms) which show in the nebu-
lae to the exclusion of their fellows.

Now Bowen’s calculations show that
many of the oxygen atoms which have
been stirred up by the helium line, and
have emitted the observed lines in the
near ultra-violet, will then give out a
line at 374.435 A., while nitrogen atoms
absorb lines at 374.434 and 374.442.
This coincidence is even closer than the
last, and there is no doubt that the nitro-
gen atoms are set shining in this way.
Once again we find only the lines pre-
dicted by this theory.

Even in the marvelous realm of mod-
ern astrophysics nothing stranger than
this has been found. Light from a hot
star falls on helium atoms and is ab-
sorbed. Part of the energy is released as
visible light, the rest as short waves
which are absorbed by oxygen atoms
which again give out visible light and

P’hoto by Oscar 8. Marshall

IT AFFECTS THE NEBULAE

release short waves which stir up nitro-
gen atoms. It is a regular “house that
Jack built!” Depending as it does on
two fortuitous and almost perfect coin-
cidences between lines of different ele-
ments, it is about as improbable an
affair as could be imagined in a “ran-
dom universe.” But is the universe a
random affair, anyhow?

EFORE we leave the nebulae, we

should report on some interesting
identifications of other lines in their
spectra. The strongest lines which re-
mained unclassified a year ago (in the
violet, at 3869 and 3967) were identified
as forbidden lines of Ne!™ (doubly ion-
ized neon) by Boyce, Menzel, and Paine
at Harvard and independently by the
Swedish physicist Edlén and the Bel-
gian, Swings. More recently a pair
farther out, at 3346 and 3426, have been
recognized by Edlén and Swings, and
also by Bowen, as forbidden lines of
neon, stripped of four electrons. To do
so much to the atom requires very strong
excitation—which explains why the
images of a nebula, photographed
(through a prism) with these lines, are
the smallest of all. The very short light
waves which have sufficient energy are
absorbed before they can go beyond,
while longer waves, capable of exciting
lines of lower energy, get farther. Edlen
and Swings have also found that two

faint nebular lines at 4711 and 4740 are
almost certainly due to argon three times
ionized. Like the rest, they are forbidden
lines. In this, as in the preceding cases,
the identification rests upon the predic-
tion of the positions of these lines by
comparison with known lines in other
spectra of similar structure. This can
now be done with considerable accuracy
and there can be no reasonable doubts
of the final results of this kind of com-
parison.

There is no danger, though, that the
nebular observer will have to rest on
his laurels and contemplate only a com-
pleted work. For example, Mayall at the
Lick Observatory has studied a nebula
(N.G.C. 4151) which looks like a spiral
nebula on the photographs and has an
enormous radial velocity, 950 kilometers
a second (receding, like all the spirals).
But its spectrum is predominantly
gaseous, showing forbidden lines of oxy-
gen, sulfur, and neon, including the
high-excitation lines of NeV in the ultra-
violet. There is also a continuous spec-
trum, apparently coming partly from
very hot stars and partly from those of
moderate temperature, like the sun.
Hubble estimates the distance of this
object as five million light-years. What
gigantic masses of luminous gas must
these be to reveal themselves at this
distance!—Lowell Observatory, Flag-
staff, Arizona, July 30, 1934.

This month Professor Russell’s article was written at Lowell Observatory, where he generally stops when en route to
the Mount Wilson Observatory to do research work. View at Lowell Observatory. The nearly cylindrical dome of the 24-
inch refractor shows between the trees. This refractor has an objective lens made by Clark and regarded by astronomers
as the finest in existence. The Observatory also has a 42-inch reflector by Clark, a 15-inch reflector by Petididier, and a
13-inch photographic telescope. The dome which shows near the left of the picture is Percival Lowell’s mausoleum.
The Observatory lies at an altitude of 7250 feet, on a dry plateau. The grounds are covered with pine forest of dense young
growth, which influences favorably the observing conditions, for it largely overcomes the disturbing effects of heat radiation
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ALONG CAME A SPIDER...

The Little Black Widow Spider, Common in this Country,
is More to be Feared than the Tarantula

By NELSON WM. BAKER

IDOWS, it has been said, are dan-
gerous, but there is one widow

that has been attracting my at-
tention. She is beautiful, in her way,
and her snare is always set for the un-
wary. The lady in question is none other
than the black widow spider, Latro-
dectus mactans. She has other aliases in
varioussections of the United States,such
as hour-glass spider, shoe-button spider,
and similar appropriate or local cogno-
mens. Her reputation is universally bad
wherever she is found; which is, as en-
tomologists and arachnologists agree,
from New Hampshire to Patagoniainthe
Americas. In France, Italy, and Russia,
particularly, her close relatives have been
brought to the direct attention of scien-
tists. All these forms are similar to our
own black widow, so well known and so
much discussed in the United States in
connection with her venomous qualities.
The arachnida, of which black widow
is a member, is a group of animals that
has been shunned by man as creatures
of venomous mien, hiding away in dark
corners waiting to sink virulent fangs in-
to the flesh of any unfortunate soul who
crossed their path. The group includes
the spiders, scorpions, mites, harvest-
men, and other more remote forms.
The first two are familiar to most of us,
either by name, picture, or reputation,
if not by personal contact. Although in
the tropics there are certain huge indi-
viduals of both the spider and scorpion
families which can inflict serious and
sometimes fatal wounds on humans
and animals alike, in the United States
there are only two spiders which we
can consider really poisonous—the ta-
rantula and the black widow. The latter
is to be feared far more than the taran-
tula, whose bite occasionally results in
blood-poisoning, not from his venom
but from decayed matter on the fangs.

HE black widow is common in the

United States, especially in the south-
ern and southwestern states. In south-
ern California last summer I can safely
say that in at least eight out of ten in-
stances I could produce from one to ten
spiders from the dwellings and out-
buildings in the suburbs of Los Angeles.
About the outside foundation, garage,
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and flower beds of my own home I
counted over 25 of the ladies in one eve-
ning. Texas and the southern states have
their share of widows, the spider being
as prolific there as in California.

In Mexico and Lower California the
black widow is greatly respected, even
though her presence seems to be taken
lightly. One writer states that in pre-
modern times the bodies of Latrodectus
were collected, mashed or ground
to a thick fluid state, and admin-
istered by “doctors” for certain
ailments. It seems to have been
considered a great remedy for va-

The black widow spi-
der is small. Photo

enlarged three times Photos

by the author 1

rious types of fever. The Indians, ac-
cording to another prominent scientist,
were aware of the venomous nature of
the spider, and developed a poison for
their arrows from the mashed bodies.

The malmignatte, Latrodectus tre-
decimguttatus, of Italy and presumably
of other European countries, is similar
to our “lady in mourning,” but slightly
smaller in size. She is greatly feared in
southern Italy, and her bite is reputed
to be fatal to dogs and live-stock. In cer-
tain seasons of the year the countryside
is scourged by locusts, grasshoppers,
and other pests, and at these times the
malmignatte is over-abundant. It may be
said in her favor that she preys on such
vermin with avidity, rather than devot-
ing her energy to biting human beings.
Summing up the distribution of the dark
and fearsome widow, she seems to be
wellknown by reputation throughout the
world, although her life, habits, and the
exact character of her venom are known
only to individuals of the scientific
world.

Our American black widow is a beau-

tiful spider, as spiders go, and is much
like a “shoe button” in size and shape,
although some specimens measure up to
half an inch in length. The unique fea-
ture in the lady’s makeup, however, is
the crimson hour glass on the under side
of the abdomen, from which she derives
the appropriate name hour-glass spider.
This, together with her shining, ebony-
black body, is her outstanding identifica-
tion mark. On different individuals there
is a variation in shape, size, and color-
ation of this mark. Some specimens have
a single dot, others two disconnected
marks, of red, yellow, and sometimes
both colors, on the ventral aspect. How-
ever, the red hour-glass design edged

with a thin margin of yellow is the

most constant. In immature and

small spiders the red or yellow
sometimes nearly covers the lower ab-
domen.

You are perhaps wondering by this
time just what sort of man the husband,
or widower in the case
is. In brief, he is one
of those “Mr. Black
Widow” personalities,
thrust into the back-

ground by the fame of

his notorious spouse.

His body is smaller

than that of the can-

nibalistic “amazon”

female, measuring not
much over a quarter of an inch
in length, and is of a lighter
hue, with two or three white,
reddish, or yellowish stripes running
slantwise down the sides of the abdo-
men, and an uneven stripe of the same
colors or darker down the center of the
back, in addition to the markings of the
female. The legs are generally banded
with yellowish or reddish, and the palpae
or feelers are bulbous near the tips. The
species found in the south are the char-
acteristic black, having a dark red stripe
down the center of the back, with lines
of the same color on the sides. In Cali-
fornia the males I have observed have
been lighter in color, with the whitish
side stripes. Another, and seemingly
more mature phase, is black, the back
and side stripes a dirty white or grey.
Altogether, variation in the male spiders
is as general as in the so-called weaker
sex, while in some instances immature
males and females are indistinguishable.
The fangs or nippers of the males are
much smaller than those of the widows,
but their poison sacs, or glands are fully
as large. A scientist who has done much

,
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experimental work with Latrodectus de-
clares that the male spider is harmless
to man, as the fangs are not capable of
piercing the skin.

There is another species of this genus,
grey in color, called Latrodectus geo-
metricus, which has been found in Cali-
fornia, but is extremely rare.

You will find the black widow under
stones, in holes in tree stumps or in the
ground, about garages, out-buildings,
and frame structures in particular. They
are averse to light, and so build their
web in dark places. You cannot mistake
the web once you have seen it. The
strands are very coarse, and are spun in
a haphazard, criss-cross fashion, the
main cables generally running up and
down, anchored at the ends by a net-
work of smaller lines. From these main
strands thinner cables stretch at all
angles, making the web altogether the
most unbeautiful snare of all the spin-
ners’ webs. One of the most common
places to find the web of Latrodectus is
along the sides of the foundation of
frame houses. The web is spun from the
board siding to the ground, so that the
spiders may make their lair up between
the foundation and the boarding. At
night they can be seen hanging in mid-
air on their coarse strands, generally up-
side down, making the red marking on
the abdomen plainly visible. If an empty
web is discovered, the spider may some-
times be enticed from its hiding place by
lightly shaking the cables with a stick or
finger. Believing that an insect has be-
come entangled, it will come out to in-
vestigate. However, it can’t be fooled in
this manner more thantwo or three times
at the most.

T is a miracle to me that they can en-

snare enough insects in their foolishly
constructed web to provide food to keep
them alive. I have on different occasions
tried to lodge flies and other small in-
sects in their trap without much success.
The flies always drop through the wide
openings between the strands. However,
when some unfortunate insect does be-
come trapped, it is interesting to watch
the spider’s methods of securing its prey.
If the victim is too large or energetic to
warrant a bold assault, the black widow
will approach slowly, and warily wait
for a chance to rush in, turn about, and
throw a few strong loops of web around
a wing or leg. When the victim’s strug-
gles become weaker the spider will ad-
vance again, and by perseverance will
soon be able to give the insect a nip
with its fangs. Immediately after the
bite there is a pronounced lack of force
in the movements of the spider’s prey,
followed shortly by its complete demise.
Then Latrodectus cuts all lines holding
the victim to the web proper, and carries
it off to the den to devour at leisure.

Again, if the victim is small and more
or less inoffensive, and has escaped from
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the web and is crawling away, our
spider acquaintance will hurry down a
silken strand until close above the in-
sect, then turn quickly and with its long
rearmost legs attach a line to its prey,
returning immediately to take a stand
near the entrance to the lair, where it
pulls the lassoed insect to its
very door and despatches it.

RVANT
BLACKWIDOW

By Associated Press
UNIVERSITY, Ala, Nov. 16.-
For many years, arachnologists-—
they study spiders—have wondered
whether the “black widow” spider
was poisonous to human beings.
Dr. Alan W, Blair, 33-year-old as*
sociate professor of medicine at the
} University of Alabama here, can
) now answer that question with a
) loud affirmative.
| Dr. Blair allowed one of the in-
s sects to pit his little finger. Two
% dayvs of extreme pain in a hospitai
here was the result.
' For 18 months the professor tried
§ the insects on small animals. Dogs
Yy and cats were not affected Guinea
% pigs were made sick and rats and
y mice died.
Dr. Bmir said he was seized with
y violent abdominal cramps. His

blood pressure sank rapidly. In ex-
treme pain, he refused narcotics
until his reaction had been regis~
y tered on the electro-cardio-graphic
{ table at the hospital.

This ordeal over, Dr. Blair went
to bed and spent two days in in-
tense suffering, despite continued
injections of piates.

Today he w

$back at home, weak
and pale, but able to eat again for
the first time since the experiment.
- Oy N T g R AW

Newspaper clippings. Medical jour-
nals also mention serious cases of
bites which occurred in outhouses

The male spiders, being so much
smaller in size, find the capture of food
more difficult, although they display
more courage in their attack than the
females. I managed to introduce an ex-
tremely large and half dazed green fly
into the web of a small male spider. It
buzzed lustily, all but tearing the web
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apart. The spider quickly approached,
but the commotion was such that he was
nearly hurled from his position. He re-
turned again and again, each time back-
ing up as close as possible and throwing
a line or two over the fly, securing it
more firmly to the web. Oc-
casionally he would make
return trips up the web to
repair and strengthen
some section broken by
the struggling fly. In
the end he had com-
pletely subdued his
victim and was en-
joying a well-earn-
ed feast. This spi-
der was in body
no larger than the
fly’s head, but he had courage back of
his efforts.

Of several males and females I have
kept together in a large glass jar for
some time, only two of the largest fe-
males are left. I provided them with a
good supply of flies and small moths, but
soon after becoming used to their prison
the amazons made short work of the
males and fed on them with evident plea-
sure. The two remaining females seem
sociable enough but sometimes engage in
either battles or play—it is hard to de-
termine which. In crawling about their
jar they approach each other and sud-
denly swing about, back to back, with
abdomens raised high, and lash out
pieces of web from their spinnerets with
the four hindmost legs. They seem to
be trying to entangle one another, but
never fully succeed. After a time of
such antics they go their separate ways
again.

URING the egg-laying season in
June and July, the females spin
three or four large white cocoons, which
may be seen sometimes hanging in the
web or under stones and old boxes. In
these cocoons are some 200 to 300 tiny
pearl-like eggs, which hatch in a few
weeks. During the short time the newly
hatched spiders spend in the cocoons
there is a battle for survival, the stronger
individuals devouring the weaker, until
finally a hole is bitten in their round
“incubator” and the young spiders crawl
forth to face the world. They commence
feeding then on any small insects or
spiders that can be captured, the females
becoming mature in some 60 days and
the males attaining their growth more
slowly. As far as I can ascertain, the old
female spiders either die or disappear
in nooks and crannies at the end of the
warmer weather. The males seem harder
to rear in captivity and they die in a
short time, but it is reasonable to assume
that their habits are similar to those of
the widows.
The black widow would be insignifi-
cant—just another spider—if it were
not for the venomous nature of her bite.
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Her reputation and notoriety are based
on that, and it is the main point for con-
sideration. Cases of spider bite—or
arachnidism, the medical term—are re-
ported each year from the southern and
southwestern states, and of varying de-
grees of seriousness. In 1927 in Califor-
nia there appeared to be an epidemic of
bites of Latrodectus, and many cases
were assigned to hospitals. In 1932 a
California physician stated before the
assembled College of Physicians that
there were “hundreds, and probably
thousands of cases of spider bite yearly
in the United States. Nearly 400 cases of
black widow poisoning were actually re-
ported, 20 cases being seen in a Los
Angeles hospital in the past year.” He
went on to say that “several death cer-
tificates were made out in California
from this cause, and several others were
reported in newspapers and personal
communications.” According all due re-
spect to this physician, I am inclined to
believe his statement a bit exaggerated.
In many instances cases of “spider-
bite,” or black widow bite, are diagnosed
on nothing more than circumstantial
evidence, as the spider or insect accused
‘of the biting is seldom seen, and if so it
is not readily recognized by the general
public. However, this California doctor
made a statement in regard to the bite
of black widow which is worth considera-
tion: “Even though the mortality rate is
low, the possibility of fatal termination
cannot be disregarded.”

HERE is little doubt that the bite of

the black widow is much more seri-
ous than that of other arachnids, and de-
pends in effects on both the condition of
the spider and the person who is bitten.
The venom, unlike that of the scorpions,
tarantulas, centipedes, and others of
this family, does not affect locally, but
through the blood system it quickly af-
fects the entire body. This rapid action
of the venom likens it to that of the
dreaded rattlesnake, since it acts as a
haemolysine, destroying the red corpus-
cles of the blood and coagulating the
fibrin. From questioning, observing the
symptoms of those persons actually
known to have been bitten by Latrodec-
tus, and by careful experimentation, sci-
ence and the medical world have pretty
well established some sound facts.

If one is bitten by this spider, he will
not long be left in doubt. The immediate
effect of the bite is an exquisitely sharp
pain at the point of contact between
person and spider. In an actual experi-
ment made by a nervy scientist in Ar-
kansas a few years ago, he allowed him-
self to be bitten on the finger by a large
female, with the following results: sharp
pain at the seat of the bite, gradually
extending up the arm and throughout
the body. This condition grew worse and
within about five hours he experienced
difficulty in breathing and talking. He
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had previously made arrangements with
his physician and was taken to a hospi-
tal, where the reactions could be ob-
served and charted. A low temperature,
between 99 degrees and 100 degrees, ac-
companied these symptoms, with aching
pains through the entire body, especially
in the chest and hips. This condition per-
sisted for about three days, hot baths
bringing the most relief. He states that
it took much patience and pestering to
induce the spider to bite and that, al-
though the experience was not a pleasant
one, the adventure was worth the experi-

The cocoons of the black widow, en-
larged approximately three times

ment. Some time later, while studying
the male Latrodectus, this same scientist
tried to encourage one to bite him on the
inner side of the small finger. All the
response he obtained was a slight nib-
bling. The spider seemed unwilling or
unable to make connections.

A Russian scientist who in 1909 was
an honorary curator of arachnology in
an American museum, writes of this
spider: “. .. one genus poisonous, that
of Latrodectus, which has its representa-
tives in all warm countries.” He men-
tions the malimignatte of Italy, saying,
“it is probable that the convulsions fol-
lowing the bite of this spider are at-
tributed to the fable of the tarantula.”
In south Italy the famous dance, taran-
telle, is supposed by legend to be the
result of the bite of the tarantula. He
goes on to say of Latrodectus: “The
female is poisonous, the male harmless,”
and tells of the research work of Profes-
sor R. Kobert of Rostock, who extracted
the venom from these spiders by means
of a salt solution and injected it into the
blood systems of animals. He found the
extract from a single spider sufficient to
kill 1000 cats. This would indicate ex-
treme potent possibilities, but when we
consider the chemical action undergone
by the venom during its extraction, it
might well have much more killing
power afterward than in its natural
state. This is in a way proved by some
later experiments on rats. The spiders in
this instance were American black wid-
ows and the injections were made by the
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spiders themselves. The rats immediate-
ly became groggy and showed signs of
violent convulsions, but eventually re-
covered. It is possible that the spiders
were low on venom, or that the fangs
were not sufficiently embedded, but a
second biting some time later showed
the rats to be partially immune to the
poison. We must also take into con-
sideration that, although the effects of
the bite of the European and Russian
species of Latrodectus are considered
similar, there may be some difference
in the amount of potent quality of the
venom, due to climatic conditions. Con-
tinued experimentation shows that the
poison of Latrodectus is potent through-
out the life of the spider, but it is rea-
sonable to assume that in sickly or even
healthy individuals there are times
when the venom supply is low or weak
and accordingly less potent in its ef-
fects.

Modern methods for treating the suf-
ferer of our black widow bite are not
what they should be at the present time,
as far as I can ascertain. From com-
munications with one of the head physi-
cians of one of the largest medical cen-
ters in California I find that no definite
serum or treatment has been established.
Of the many persons admitted to that
hospital apparently suffering from the
bite of Latrodectus, only a very few
could positively be classed as black
widow victims; these brought the spiders
with them. Their symptoms varied
slightly, but in all cases intense pain
seemed to be the main factor. Poulticing,
hot applications, hot baths, and a gen-
eral systematic treatment were used, re-
covery commencing in about two days.
These patients were asked to return to
the hospital in a few days so that some
of their blood might be taken to make
anti-toxin for the next victim. This, I was
told, was the only serum that had ever
been used, and as actual cases of black
widow bite were few, no regular supply
could be kept on hand under the cir-
cumstances.

NTI-TOXINS, or anti-venins for “rat-
tle-snake” bite are now on the mar-
ket at an unreasonably high price and
are standard equipment in all hospitals,
doctors’ offices, and medical centers.
There should likewise be serums for
black widow bite. The venom of Latro-
dectus, if injected into the blood system
in the quantity of that of the rattler,
would be fatal in a much shorter time
and, once bitten, it would be doubtful
whether the victim could be saved by
any treatment. Fortunately, however,
Latrodectus has a limited amount of
venom and is not aggressive toward the
human race. Her nocturnal habits and
her sluggish nature are points on our
side and, with the exception of her
venomous bite, she is a most interesting
and beautiful spider.
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And Dark-Room Technique for the Advanced
Amateur Photographer

By A. P. PECK

WHEN the amateur photographer

has advanced so far in his chosen
hobby that he wants to do the
whole job himself—developing, print-
ing, enlarging, vignetting, and so on—a
modern dark-room becomes a prime
necessity. Whether this be installed in
the basement or a spare room, its ar-
rangement and equipment will have a
vital bearing on the satisfaction to be
derived from the hobby.
The sidewalls and ceilings of the mod-
ern dark-room should be
painted, keeping in mind

the light reflective proper- iz
ties of the finished sur- 'i’
face. This is of particular -

importance when pan-
chromatic and superspeed
films and plates are used.
These emulsions are sen-
sitive to light of all colors,
but if all light except that
color to which the eye is
most sensitive be exclud-
ed, there will be a mini-
mum tendency to fog. If,
therefore, the walls and ceiling of the
dark-room be painted with a material
which will reflect a maximum amount
of blue-green light, and absorb all other
colors as completely as possible, a hap-
py medium will have been reached. Such
a paint is now available under the name
of Panchromatic Green, compounded
especially for dark-room use.

If an indirect light box, with a 25-
watt bulb and a Wratten Series 3 safe-
light, is used in a dark-room painted
with Panchromatic Green, the amateur
will be perfectly safe in handling the
fast emulsions of modern films with little
or no danger of spoilage.
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A siphon which
converts a large tray

into an
photo-print washer

Another paint for dark-room use has
been developed for protecting and pre-
serving surfaces against corrosion and
the ravages of chemical solutions. This
is known as Kodacoat and dries with a
non-reflecting black surface. It is almost
entirely inactive when dry and may be
used to water- and chemical-proof tanks
and trays, to paint all kinds of dark-
room equipment, for floors, and so on.
The coating is tough, non-brittle, non-
‘porous, and has a rubbery feeling.

An excellent surface for table tops
and benches is battleship linoleum ce-
mented in place and thoroughly waxed.

Fluctuations in line vol-
tages often make exact
duplications of exposures
virtually impossible. If,
however, a rheostat is in-
cluded in the printing
lamp circuit, and a volt-
meter connected across
the lamp, the voltage may
1 be adjusted to a point
somewhat below normal—
say 105 volts—and main-
tained at that value by the
rheostat.

In making up stock so-
lutions for photographic work, only the
best and purest chemicals should be
used. These must be kept in containers
which are carefully labelled, stored in a
definite place, and securely closed when
not in use. Accurate scales should al-
ways be used in weighing batches of
chemicals and the solution should al-
ways be mixed exactly according to di-
rections. The order of mixing should be
faithfully followed when dissolving the
chemicals, and finally water should be
added to bring the solution up to the
required volume.

The amateur will find it good practice
to filter all solutions before use, to re-
move any particles of foreign matter
which might settle on films or paper and
cause spots. A simple filter may consist
of several layers of muslin in a glass
funnel. If there is very much organic
matter in the water supply, it is advis-
able to install a filter on the tap. The
very best results are to be had when dis-

efficient

Right: An air bubble trapped on the
surface of the film caused this spot.
Left: Water spots on drying films
are often caused by excess heat

Photos courtesy Eastiman Kodak Company
A corner of an amateur photogra-
pher’s dark-room, showing rheostat
for controlling the lighting circuit,
and voltmeter mounted on the wall

tilled water is used for mixing solutions.

Thorough washing of prints is an ab-
solute necessity for good work, but is
often slighted. A device which insures
proper washing is illustrated on this
page. It is a siphon which may be used
with any large tray and which intro-
duces fresh water at the top of the tray
and siphons out the chemically laden
water from the bottom.

Most markings and stains occasion-
ally found on films after developing and
fixing may be avoided by following these
three simple rules: (1) Maintain all
solutions as near a temperature of 65 to
70 degrees, Fahrenheit, as possible. (2)
Discard a solution as soon as it shows
signs of becoming exhausted. (3) Agi-
tate all materials when first immersing
and at intervals during treatment.

The film spot shown in the illustra-
tion in the lower left-hand corner of this
page was caused by a bubble of air
trapped at the film surface, and could
have been avoided by observance of rule
3. The water spots shown below could
have been prevented by wiping the film
carefully with chamois, and drying with-
out excessive heat.

References to other literature on

the subjects of dark-rooms and
dark-room technique will be furnished
on receipt of a 3-cent stamp to cover
postage.—The Editor.

187



O sensible man can be opposed to
the aim of eugenics, the health
and happiness of future genera-
tions. The attempt; however, to attain
this end by a means unjustifiable on
scientific or moral grounds, and hence,
fundamentally on legal grounds—name-
ly, by human sterilization—will meet
the opposition of those who give the
subject profound consideration. “Bi-
ology has become popular,” writes H. S.
Jennings, of Johns Hopkins University,
in his “Biological Basis of Human Na-
ture,” “but the enthusiasm of the biolo-
gist at this Utopian situation is damp-
ened by doubts and worries as to the
soundness of some of the maxims that
are circulated in the name of biology.
. . . The situation is one that gives wide
opportunities to the cocksure and un-
critical, to those who are not troubled
with doubts as to whether their science
has solved the problems of humanity.”
Advocates of sterilization seek the
“elimination of the undesirable elements
in society, along with the burden so long
imposed upon us by their multiplication
and their helplessness.” But how' de-
termine what are the “undesirable ele-
ments”? It is the way with some eugen-
ists to judge eugenic value by social
standing, economic competency, and the
amount of formal education received.
Social standing, however, is not virtue;
economic competency may imply crime;
and formal education has cultivated at
times many shady acquaintances.

OME eugenists are prone to confuse

education with intelligence; cleanli-
ness with good living; ignorance with
vice; and mental deficiency with the
slums. Raymond Pearl, Director of the
Institute for Biological Research of
Johns Hopkins University, concludes an
article in the Quarterly Review of Bi-
ology® on “Differential Fertility” with
these words: “The present paper is in-
tended, in part, to show that the eugenic
condemnation of whole social or eco-
nomic classes, either directly or inferen-
tially by the contention that only certain
classes such as college graduates are
eugenically desirable, is unwarranted
by anything now known.”

But apart from this there are certain-
ly unfortunate individuals, both in the
higher and lower classes, suffering from
deficiencies physical and mental. They

188

THE FOLLY OF

By IGNATIUS W. COX, S.J., Ph.D.

Professor of Ethics at Fordham University

may be divided approximately into six
groups: (1) the infectious or con-
tagious, such as tuberculars, syphilitics,
and lepers; (2) the degenerates, such as
sadists and drug habitués; (3) the de-
linquents, such as waywards and crim-
inals; (4) the dependents, such as the
deaf, the deformed, the blind; (5) the
mentally diseased; (6) the mental de-
ficients, such as morons and idiots.’

Now what is the scientific possibility
of eliminating such unfortunates from
the human stock by sterilization? First
of all we must be able to determine
scientifically whether the deficient char-
acteristic is acquired or inherited. It is
generally accepted by biologists that
acquired characteristics are not trans-
missible by heredity. But the first four
classes represent those whose deficien-
cies are admitted, for the most part, to
be acquired characteristics. Many of
these deficiencies can be remedied by
institutionalization, by therapeutics, and
by education. With regard to crime,
C. B. Davenport, Director of the Depart-
ment of Genetics, Carnegie Institution
of Washington, writes under the caption,
“Crime, Heredity and Environment,”
that “Prompt and painful punishment is
the best panacea for crime.”

HIS leaves for our consideration the

last two classes, those mentally dis-
eased and mentally deficient. With re-
gard to mental disease, Myerson®, a
great authority, declares that “only a
few of the major mental diseases . . .
are hereditary or, to use a more exact
term, familial. . . . Just two important
psychoses run in families. . . . These are
dementia praecox and manic depressive
psychosis. The latter is by far the more
likely to appear in several members of
a generation and to appear in more than
one generation. But many cases of even
these diseases appear as isolated charac-
teristics of one individual and cannot be
linked up with mental disease of the
family, or appear without any hereditary
linking up which is worthy of the name.
... Further, very few cases are reported
where mental disease of this type ran
for many generations. A few cases of
three-generation disease are recorded,
only one or two where four generations
were mentally sick. It appears that
mental disease, like physical disease,
either destroys the stock which it at-

tacks, or there is final recovery.”

“The causes of mental diseases are
still an unsolved mystery,” declares
Landman.® Even Paul Popenoe, an ad-
vocate of sterilization, admits that the
prolificity of the mentally diseased is
low™ and that the marriage rate of such
of both sexes is below that of the gen-
eral population.’ Besides, many of the
mentally diseased require institutional
care and in that case there is no mean-
ing to sterilization.

It is the last class, including all kinds
of feeble-mindedness, which gives par-
ticular concern to the pessimistic eugen-
ist, and against this class the weapon
of sterilization is particularly aimed.
But we know little, if any more, about
the transmission of feeble-mindedness
through heredity than we do of the
heredity of mental disease: “Much of
feeble-mindedness is environmental in
origin,” says Myerson’, “much is hered-
itary, but most is of unknown origin,
and may represent the inexplainable,
downward movement of intelligence,
just as genius represents its inexplain-
able upward movement.”

“JDOOKS have been written on the

menace of the feeble-minded,” re-
marks the same author. “It is alleged
that they are the criminals and the pros-
titutes of the land and their great pro-
lificity makes them the potential popu-
lation of the world, if one theory or an-
other were not done to them. It is
‘proved’ that their royal families, the
Jukes, Kallikaks, Ishmaels, Nams, are
the chief reasons for the high cost of
living, and normal folk slave to build
prisons, feeble-minded schools, hospi-
tals, courts, poor farms, and the like for
these people and their descendants. Now
the Jukes, the Kallikaks, and so on, are
bad enough, but it has not been proved
that they are really feeble-minded, and
it is not true that, even if they are
feeble-minded, they are typical of the
bulk of cases of feeble-mindedness. . . .
Such families as the Jukes, Kallikaks,
Nams, tribes of Ishmaels, are not repre-
sentative of feeble-mindedness, if we
may judge by our studies of some 860
families in Massachusetts. . . . We found
nothing like the prostitution, crime, and
general unfitness recorded in these fam-
ilies. Elsewhere, I have criticized the
totally indiscriminate way in which low
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cultural level has been called feeble-
mindedness in the case of these families.
... Personally I find it hard to evaluate
individuals after a long acquaintance
with mental and physical disease.”™
With regard to the so-called prolificity
of feeble-mindedness we read in the
British Governmental Report to the De-
partmental Committee on Sterilization",

we would have to know more about the
method by which such defects are trans-
mitted by heredity.

Some biologists accept the gene
theory as a means of explaining the
hereditary transmission of human char-
acteristics. The gene theory is applied
to human beings only by analogy, an
inconclusive application. Jennings warns

can we expect of sterilization as a means
of eliminating deficient characteristics
and specifically feeble-mindedness, the
chief concern of the advocates of sterili-
zation? On this theory, if two good
genes or one good and one deficient gene
were paired in the same germ cell the
effect would be normality in the re-
sultant individual. Now there are very

1933: “The supposed abnormal
fertility of defectives is, in our
view, largely mythical and re-
sults from the accident that
from time to time distressing ex-
ceptions to the general rule find
their way into the courts and
are introduced in the press.”
Besides, as Landman writes®,
“In a study of 605 case histories
of the feeble-minded in the same
state (California) 34 percent of
the males and 28 percent of the
females were still institutional-
ized.” Sterilization for these sim-
ply does not make sense, unless
there is claimed for it therapeu-
tic value, for which there is no
proof. The fear, therefore, that
the mentally deficient are giving
a wholly disproportionate con-
tribution to the community in a
differential birth rate favoring
feeble-mindedness, simply does
not stand up in the light of any
known scientific facts.

UT let us assume that we

know more about the cause
of mental disease and mental
deficiency than we actually do.
Let us pass over for a moment
the statement of Landman® that,
“These serious criticisms of the
present status of eugenics show
its great need for more science
and less speculation. . .. Human
sterilization, as a social pro-
gram, requires more scientific
evidence.” Let us transmit for

HE fallacy that inferior individuals must have

come from inferior ancestors is well illustrated
by the well-known case of Elizabeth Tuthill Ed-
wards, a colonial dame. Speaking of her, Profes-
sor H. H. Newman of the University of Chicago
says in his. book, “Evolution, Genetics and Eugen-
ics”: “She was divorced from her husband on the
ground of adultery and gross immorality. The evil
trait was.in the blood, for one of her sisters mur-
dered her own son and a brother murdered his
own sister. Richard Edwards (the first husband
of Elizabeth Tuthill) married again after his di-
vorce and had five sons and one daughter, but
none of their numerous progeny rose above
mediocrity.” Harvey Wickham, in “The Misbe-
haviorists,” in speaking of the same Elizabeth
Tuthill Edwards, says: “So if the eugenists had
been in control 300 years ago . . . Elizabeth Tuthill
would have been refused a marriage license even
had she escaped a worse fate. Crime and insanity
seemed to have marked her for their own. And yet
it was from her . . . that descended Timothy Ed-
wards, one of the founders of Yale University, 12
college presidents, 265 college graduates, 65 col-
lege professors, 60 physicians, 100 clergymen, 75
army officers, 60 prominent authors, 100 law-
yers, 30 judges, 80 public officers—state gover-
nors, city mayors and state officials—three con-
gressmen, two United States senators and one
vice-president of the United States, Aaron Burr,
Mrs. Eli Whitney, Winston Churchill, Edith
Carow, widow of Theodore Roosevelt, the
Marchioness of Donegal, Morrison R. Waite,
former Chief Justice of the United States, George
Vincent, head of the Rockefeller Foundation,
Grover Cleveland and U. S. Grant.”

Wickham quotes as his authority for these
statements Horatio Haskett Newman of the Uni-
versity of Chicago and Albert E. Wiggam, au-
thor of “The Fruit of the Family Tree.”

—The Author

many men and women who
carry one of these deficient genes
which tends to produce feeble-
mindedness. Only when this one
deficient gene from the male
unites with a like deficient gene
from the female in the same pair
would the offspring be deficient.
Those who have one deficient
gene are called carriers and are
themselves normal. It is a guess
that there are about 10,000,000
carriers in the United States;
we have no scientific knowledge
for the detection of carriers.

“PT has been computed that if

the proportion of feeble-
minded in the population is one
per thousand, to decrease that
proportion to one per ten thou-
sand will require about 68 gen-
erations, or two to three thou-
sand years, if it is done merely
by stopping the propagation of
feeble-minded  individuals.”*
The reason is that feeble-mind-
edness, on this theory, would
still be largely propagated by
normal carriers of the defective
genes. Jennings thus concludes:
“For more effective action than
is now possible for improving
the race through eugenic meas-
ures, and particularly for get-
ting rid of marked single gene
defects, two great advances in
knowledge and practice are re-
quired.”™ The first of these is to
discover means of identifying

the moment what S. J. Holmes, himself
in favor of sterilization, admits: “In
reading the productions of my fellow
eugenists I not infrequently meet with
statements which cause me to squirm. It
must be confessed that much of the lit-
erature on eugenics, in the present in-
fancy of this science, is characterized by
hasty generalization and uncritical over-
statement.”™ Suppose we knew just
what deficient human characteristics are
inherited and what are acquired. To
eliminate, to any large extent, the unde-
sirable characteristics by sterilization,

us against this type of argument in his
list of biological fallacies of which the
first reads: “The fallacy of non-experi-
mental judgments in matters of heredity
and development.”” Hence an attempt
has been made to support this theory by
an appeal to intelligence tests and fam-
ily trees. Of course this is not a scien-
tifically biological procedure. Besides,
intelligence tests are uncertain and fre-
quently based on different methods,
while family trees do not yield the same
results to different investigators.

In the light of the gene theory, what

normal carriers of defective genes. The
second is to know more about what
human troubles are due to single-pair
gene defects. “The great difficulty about
this is that bad living conditions often
produce the same kind of results that
bad genes do. Persons may become idle
and worthless, insane or criminal or
tubercular—either through bad genes
or bad living conditions, or through a
combination of both.”*

But suppose these favorable discov-
eries were made, still I do not think the
problem would be solved for the steril-
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izers. And this is a matter which no-
where have I found adequately dis-
cussed. How did the deficient genes orig-
inate in the race? Are human beings
producing within their own vital organ-
isms new deficient genes which they
pass on to their progeny? Certainly
biology discusses in lower forms of life
the mutation of genes by X ray and per-
haps by radioactivity from the earth.
Are there in man other circumstances
which may mutate the genes, from the
combination of which the inherent con-
stitution of the individual is supposed
to arise? Is there a possibility of the
mutation of human genes by the emo-
tional and mental states of parents?
To these questions biology, I think, has
no certain answer one way or the other.
If new deficient genes are being pro-
duced as rapidly as the old ones can
be removed by sterilization, then the
sterilizers are similar to a group of
men who are trying to drain a lake
when as much water is flowing into it
as is being drained off.

ERE, I would call attention to two

other fallacies listed by Jennings®:
“The fallacy that preventing the breed-
ing of hereditary defectives will largely
or entirely get rid of such defectives in
later generations” and the fallacy “that
superior individuals must have come
from superior parents; and that this will
continue to happen.” Raymond Pearl
sums all this up in the “Present Status
of Eugenics™: “In preaching as they
do, that ‘like produces like,” and that
therefore superior people will neces-
sarily have superior children and in-
ferior people inferior children, the or-
thodox eugenists are going contrary to
the best established facts of genetical
science, and are, in the long run, doing
their cause harm. . . .” “But, on the
record, something of the order of 95
percent of the greatest philosophers,
poets and scientific men that have actu-
ally appeared during the history of our
race would never have been born, be-
cause the people who were in fact their
parents would not have been allowed to
breed under such a régime.” (Meaning
“eugenic” régime—I.W.C.) Raymond
Pear]l has some strong things to say”
about propagandists for eugenics:
“Leaving aside all discussion of what
might be called the broad humanitarian
aspects of these eugenic theses . . . I
wish to submit that they are all based
upon and derive their entire meaning
from what is now known to be a pro-
found fallacy.”

DEQUATE discussion of the ethical
side of sterilization is here impos-
sible for want of space. It is susceptible
of positive, rational proof that steriliza-
tion is unethical and immoral. If man is
not obliged by moral law to do good
and avoid evil in the use of his freedom,
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then there is no such thing as morality;
and man, on that hypothesis, has a right
to abuse his own faculties and those of
others; to lie, to steal, to murder, to the
limit of his physical possibility. The
moral law obliges man to use his facul-
ties in accordance with the finality writ-
ten in their nature. To use a faculty
and to positively frustrate its finality is
to use that faculty to abuse it. That is
why lying is wrong. That is why volun-
tary sterilization is wrong. To say that
sterilization leaves the sex faculty un-

HIS is the last of four arti-

cles on human sterilization.
The others appeared in the
June, July, and September num-
bers.—Editor.

impaired is to utter an absurdity. The
sex faculty is changed by sterilization
as radically as the powers of speech
would be changed by an operation which
permitted the emission of sounds but
prevented the finality of speech, namely,
purposeful utterance. Sterilization is a
mechanism to allow use of the sex
faculty, while frustrating positively the
primary purpose or finality given to it by
Supreme Intelligence. One may legiti-
mately refrain from the use of a faculty,
as of speech or of sex. It is quite an-
other thing to use such faculties and in
their use to provide positive means for
the frustration of their primary pur-
pose, as happens in the case of lying
and sterilization.

UST as it is wrong to submit to vol-

untary sterilization, so it is equally
wrong for the state to command sterili-
zation. Such a command implies the im-
moral doctrine of the absolute state, that
man is for the state and not the state
for man. Hence the decision of Justice
Holmes in the now famous Carrie Buck
case is indefensible on ethical and moral
grounds. Of course that decision is not
binding in conscience. The state for le-
gitimate reasons may prevent the use of
an individual right, by segregation, for
instance; but this does not and cannot
imply the right of the state to destroy
by mutilation the finality of the faculty
which is the basis of the individual’s
right.

And so the “case for sterilization”
breaks down all along the line. It sim-
ply does not make sense. Emotion has
been substituted for reason, and wish-
ful thinking for scientific procedure.
The case for sterilization breaks down
in its attempted classification as to what
are the best eugenic breeds and what
not. It breaks down in its attempted
classification of hereditary as completely
divorced from environmental character-
istics. It breaks down in its attempt to
show that sterilization would make any
appreciable difference in the number of
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“undesirables” in the future. And hence
its economic argument breaks down.
Since there is no evidence that man will
be able to reduce by sterilization the
number of unfortunates in the future,
the savings indicated by that method are
wholly problematical. As a matter of
fact, sterilization stations, birth con-
trol clinics, and parole officers are all
included in the eugenic program, with
expenses actually increased. And add to
this that a great number of those actu-
ally sterilized would still require insti-
tutionalization.

Let us not forget the fact that there
are certain lines of procedure which are
legitimate and effective as eugenic meas-
ures. There are two especially which
will make for healthier and happier liv-
ing for ourselves and posterity. These
are the elimination of war and social
injustice. Sir George Peel states that 70
percent of the budgets of five great
powers is employed either in paying for
past wars or preparing for future ones.
War is disgenic. It brings with it an
ever-widening trail of death, disease,
insanity, neuroses, economic and finan-
cial confusion. Social injustice is, in
large measure, responsible for our
slums, for disease, for helplessness in
human life, for despondency and conse-
quent neuroses. In this country it is
possible to produce enough that all may
live well, if the wealth we produce is
properly distributed through a cultural
wage, and not allowed to concentrate in
the hands of a few. And notice this:
that war and social injustice are too
often the result of the leadership of
those who are supposed to be of the
best eugenic breed: the educated, those
of social standing and of economic com-
petency. To pass over war and social
injustice in the hope of eradicating
human ills by sterilization may be good
propaganda; certainly it is bad eugenics.

1““The Case for Sterilization,” by Leon F.
Whitney, page 8

2March, 1927, Vol. II, page 117.
?;‘;Is-luman Sterilization,” J. H. Landman, page

4Journal of Heredity, Vol. 19, 1928, pages 307-
313.

5“The Psychology of Mental Disorders,” A.
Mpyerson, pages 116-117.

¢“Human Sterilization,” J. H. Landman, page
146.

“Journal of Heredity, 1928, pages 73-81.

S“Marriage Rate of the Psychotic,” in Journal
of Nervous and Mental Diseases, Vol. 68, 1928,
pages 17-27.

9“The Psychology of Mental Disorders,” A
Myerson, page 123.

10The same, pages 121-123.

11Page 18.

12Scientific American, June, 1934.

1159“7Human Sterilization,” J. H. Landman, page

14“The Eugenic Predicament,” S. J. Holmes,
page 124.

15“The Biological Basis of Human Nature,”
H. S. Jennings, page 206.

16The same, page 242.
1"The same, page 249.
1SThe same, page 250.
19The same, page 218.
20¢The Present Status of Eugenics,” page 20.
21The same, page 10.



STEEL ARTERIES FOR BOULDER DAMm

HEN the last of the 7,000,000
o( tons of concrete composing Boul-
der Dam has been placed and
that titanic barrier has bound together
the two walls of Black Canyon, a
reservoir will have been formed reach-
ing upstream for 115 miles and capable
of impounding 30,500,000 acre-feet of
the Colorado River’s flow. The comple-
tion of that monolithic wedge will rob
the flood periods of that great
stream of their destructive
force and confine those other-
wise tumultuous waters so that
they cannot sweep onward un-
checked to their ultimate goal,
the Pacific Ocean. But the
Government engineers  will
then have achieved only part
of their threefold purpose.
The public generally be-
lieves Boulder Dam to be de-
signed merely to curb the
Colorado River. This is a mis-
conception of the undertaking
as a whole. The flow of the
river varies greatly in volume
from season to season. There
are periods when less than
3000 cubic feet of water flows
through the canyon where the
dam is now rising; then sud-
denly, when melting snows and
torrential rains in the distant
mountains drain into the tribu-

By R. 6. SKERRETT

to meet all the requirements of people
now dependent upon this stream, as well
as those that shall draw from the Colo-
rado in the future. This provision calls
for flow regulation, day in and day out
the year ’round, that will insure a more
even flow in the river below Black Can-
yon than has been the case with the
Colorado uncurbed. This regulation is
as vital to the successful service of the

tary streams, the Colorado may
flow at a rate of fully 300,000
second-feet! Large as is the
total annual volume of flow,
these great differences mean that de-
pendent husbandmen on the irrigated
areas contiguous to the river in Arizona
and California—especially in the Im-
perial Valley of the latter state—may
still be desperately hard put to it be-
cause there is not sufficient water im-
mediately available to satisfy the needs
of their growing crops. On the other
hand, when the river is on a flood
rampage, they may have to battle day
in and day out for weeks to keep the
river from breaking through defensive
earthworks and inundating their farms,
their homes, and other buildings.

ANIFESTLY, the Boulder Dam

project must serve to impound
flood waters that would otherwise go to
waste; and then it must make it pos-
sible to release those arrested waters
into the river below the dam so that a
sufficient volume shall continue onward

> 2

One of the huge pipe sections, ready for lowering into
Black Canyon for installing in one of the great tunnels

project as halting the seaward surge of
floods.

The generation of power is incidental
to the broad scheme, but it provides a
way to reimburse the Government so
that the undertaking will pay for itself
without levying upon the nation’s tax-
payers. When fully equipped, the Boul-
der Dam power plant will be capable
of generating a maximum of 1,835,000
electric horsepower; the current, to be
sold at an extremely low price, will re-
fund the first cost plus interest, provide
funds for maintenance, and insure a
handsome surplus within 50 years. This
cheap electricity will be a boon to in-
dustrial and domestic consumers located
within the far-flung range of distribu-
tion, and the energy will also be utilized
to help pump water from the Colorado
over intervening mountains on the 241-
mile journey from the river to the ter-
minal reservoir that is to supply Los

Angeles and 12 associate communities
that will thus obtain twice as much wa-
ter as they now consume. This abun-
dance will take care of their water
needs for decades to come.

Before describing the extraordinary
system by which water held in restraint
by Boulder Dam will be returned to the
course of the river under continual con-
trol, it may be well to sketch the needs
of the people living in the Im-
perial Valley as well as those
occupying the area embraced
within the Metropolitan Water
District of Southern California.
At the present time, about 75,-
000 people resident in the Im-
perial Valley are directly or
indirectly benefiting from the
500,000 acres of irrigated lands
that are now under cultivation
and which produce crops hav-
ing an average annual value of
100,000,000 dollars. Another
half million acres of irrigable
lands in the Imperial Valley
can be made productive, and
thus double the marketable
output and the number of peo-
ple that can be gainfully em-
ployed there.

O this end, the All-Ameri-

can Canal, which is to trace
its course throughout above
neighboring Mexico, will take
water from the Colorado River
and deliver it to both the Im-
perial Valley and the Coachel-
la Valley. The main section of this wa-
terway will be 80 miles long and is to
have a maximum capacity of 15,000
second-feet. From that artery there will
be a branch canal, 130 miles long, that
will extend into the Coachella Valley.
Work on the All-American Canal is to
start shortly, and that great ditch will
relieve American farmers from depen-
dence upon a canal that now leads the
water to them after first flowing through
a nearby section of Mexico. The con-
struction of the Colorado River Aque-
duct is going forward rapidly, and is
being built large enough to deliver at
the terminal reservoir in southern Cali-
fornia a maximum of one billion gallons
a day.

Through a unique and stupendous
arterial system the regulated flow of the
Colorado will move to the big water
wheels in the power house at Boulder
Dam or be returned directly to the
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course of the river below the dam
through four groups of immense bal-
anced needle valves. In any case, and
under all conditions, the volume of wa-
ter that may be used to generate elec-
trical energy, or return to the stream
through the great outlet valves, will be
sufficient at all times to insure an ample
supply for our own people and for our
Mexican neighbors who rely upon the
Colorado for water. The fabrication and
the installing of the steel conduits of
this extraordinary regulatory system are
the outcome of much intensive and un-
usual scientific research. One by one,
difficulties have been overcome, puzzles
have been solved, and technical aids
devised that render possible the rapid
prosecution of the task and the mainte-
nance of exacting standards of work-
manship.

When the basin above Boulder Dam
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is filled, the level of the lake will be
590 feet higher than the turbine inlets;
at the lowest operating level, the water
will be 420 feet above the power wheels.
The average working head will be 520
feet, and the static pressure at that stage
will be about 225 pounds per square
inch. Water at that pressure would be
sure to seek out even the smallest ave-
nue of escape and, perhaps, quickly
enlarge such a channel. The Bureau of
Reclamation, therefore, decided not to
subject the walls of rock-driven tunnels
to such high pressures, even should the
tunnels be heavily lined with concrete,
because they feared that the enveloping
rock in places might yield, the lining
crack, and the water escape and damage
either the dam itself or some of the
associate works. It was necessary to find
some other system of distribution.

After extensive tests with models,
- . @

| Lower \,
~-Conshrudtion
. Tunnei

in their tunnels. Fifty-
foot spillway tunnels
(not shown) are off to
leftand rightof picture

50 Ft.Dia.
Tunnet

large and small, and much other re-
search of an exceptional character, the
technicians recommended the use of
steel arteries to carry the water, and
that the sturdy piping be housed in
rock-driven tunnels of sufficiently great-
ter diameter than the conduits to permit
the exterior of all the piping to be in-
spected at regular intervals. The larg-
est of these conduits have an inside
diameter of 30 feet and a wall thickness
of 284 inches. The lesser of the pipe
sections are 8% feet in diameter, and
their walls are formed of steel plates
5 of an inch thick. In its entirety, this
unprecedented system will be made up
of 14,500 linear feet of piping fabri-
cated from 45,000 tons of steel plating.
Since May, 1933, the multiple sections
have been under construction in a big
plant erected for the purpose at Bechtel,
Nevada, about a mile from Boulder
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Dam. These sections are being placed in
their designated tunnels, and the first of
the great 30-foot sections have recently
been installed at the bases of the four
monumental intake towers. That accom-
plishment represents a truly climactic
stage in this part of the Boulder Dam
project.

The contract for the conduits was
awarded to The Babcock and Wilcox
Company. For the contract sum of ap-
proximately 11,000,000 dollars that
company undertook to fabricate near
Boulder Dam and to install in the sev-
eral rock-driven tunnels conduits having
the following principal characteristics:

Length, Diameter, Plate Thickness,
ft. ft. in.

4700 30 111/16-23/4

1900 25 15/5-25/16

5600 13 15/16-1%/16

2300 81/2 5/8-/s

LL plates are bent cold by a power-
ful set of vertical rolls; and the
edges of the plates are made ready for
joining by electric welding on a planer
that has a bed fully 40 feet long. Each
erection-section of 30-foot pipe—a sec-
tion being 24 feet long—is composed of
six plates, 12 feet wide and about 32 feet
long. One such section, when ready for
installing, weighs approximately 140
tons. Two of these heavy plates weigh
46 tons and constitute a carload when
in transit from the steel mill in dis-
tant Indiana.

All seams of every erection-section
are fusion welded; the bonding seal is
deposited by an automatic welding ma-
chine that represents years of develop-
ment. The intense heat of the electric
arc fuses simultaneously the edges of
the plates to be joined as well as the
welding metal that binds them together,
and the welding metal is deposited in
successive layers until the groove be-
tween the plate edges is filled. By form-
ing the mass of the weld progressively,
the underlying layers are annealed by
the heat of the succeeding layers, and,
finally, a weld is produced that is com-
posed of fine-grained and very strong
metal. The welding metal is in the form
of rods or electrodes which are coated
with a material that, in fusing, tempo-
rarily spreads a sheltering film of slag
over the molten metal. In this way, the
oxygen and nitrogen of the atmosphere
are excluded from the still fluid steel,
which might be impaired if it were ex-
posed to either of those gases.

Notwithstanding the precision and
uniform operation of the welding ma-
chine, each inch of every weld is ex-
plored with the aid of extremely power-
ful X-ray apparatus, and the resulting
radiographs are examined by experts to
detect any possible deep-seated imper-
fections. The faulty area of a weld, thus
disclosed, is promptly cut out, the weld
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reformed, and then X rayed to make
sure of its soundness. Before the job is
completed no less than 400,000 feet of
X-ray films will be used!

After each pipe section is completed
in the shop, it is transferred to a fur-
nace where it is held at a stress-reliev-
ing temperature that varies with the
thickness of the pipe walls, and then
allowed to cool gradually. This dissi-
pates any stresses that may have been
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axis at right angles to the lower or main
truck. When this duplex vehicle reaches
the intersecting main tunnel, the upper
truck, with the pipe section, is pulled
off the lower truck and on to tracks in
the main tunnel and drawn thence to
the required position for joining: the
pipe length with the lengths that have
preceded it.

The various sections are united by
special heavy rivets. In the final as-

The man under the large section gives an idea of sizes

set up in the section during welding.
Test pieces are examined after the
stress-relieving treatment to make sure
that the conduit section meets the speci-
fications in every particular.

The sections are moved by a large
trailer from the fabricating plant to the
rim of Black Canyon. The trailer is
about 37 feet long and 22 feet wide, and
is supported on eight axles on which are
16 wheels fitted with solid rubber tires.
Upon reaching the rim of the canyon,
the sections are picked up and trans-
ported to one or the other side of the
canyon by the permanent cableway that
spans the gorge and is strong enough
to handle unit loads of 150" tons. The
cableway lowers each section to one of
four landing ledges hundreds of feet
below. There are two landing ledges on
each side of the canyon, and each ledge
is at the portal of a construction tunnel
driven at right angles into the canyon
wall to meet one of the main tunnels,
also at right angles, in which conduits
are to be placed.

To transfer the pipe sections from a
landing ledge, there are double-deck
trucks, each mounted on its own wheels,
and the upper truck set sidewise on the
lower truck. The upper truck bears the
pipe section, which has its longitudinal

sembling of the conduits the work will
be completed by riveting unriveted
joints spaced at intervals of several hun-
dred feet, and this work will be done
when the temperature in the tunnel is
lower than the lowest average tempera-
ture of the water that will flow through
the conduits. Should this work have to
be done during the hot months, the tun-
nels will be chilled by mechanical re-
frigeration. Thereafter, the conduits
will have a tendency to expand and not
to contract by reason of the temperature
of the water within them, and this ex-
pansion will automatically increase the
compression at the pipe joints and make
them that much more watertight.

The contractor is allowed five and a
half years in which to finish the fab-
ricating of all the pipe and to install
those conduits. When completed, these
headers and penstocks will be without
a comparable parallel in modern en-
gineering.

An article in our September issue

described the aqueduct for supply-
ing Colorado River water to Los An-
geles; another article, to be published
soon, will discuss other engineering de-
tails of this project—The Editor.



AMERICA MUST BE
| SELF -CONTAINED

HE schoolroom and the balance
Tsheet——these are the two most vital

factors in America’s choice of an
economic policy. We must watch lest
the red ink on our balance sheet grow
into a tide that will swamp the happi-
ness and welfare of future citizens now
in the classroom. We must devise an
economic policy which will assure these
future citizens in the classroom the
rights that have been the heritage of
all American citizens—life, liberty, and
the pursuit of happiness.

But how shall we do this? Only by
choosing an economic policy in ac-
cordance with present day facts. Such
a policy the Committee for ‘America
Self-Contained is advocating in urging
a policy of economic self-containment.

The whaling industry is dead. And
international trade, as we have always
understood it, is dying the same stub-
born, lingering death. Markets are van-
ishing. Ports are closing to trade. No
longer are the products of international
trade indispensable. They are being
made at home, or they are being dis-
placed by some other natural or syn-
thetic product. Nations are throwing up
tariff barriers and fortifying themselves
with quota systems. They are applying
science and are living more and more on
their own resources and products.

OR example, Mexican manufactures

and tariffs have cut down the Amer-
ican market there for shoes. Flashlight
batteries and cigarettes are produced
in Yunnan Province in South China
more cheaply than the imported prod-
ucts. The saltpeter industry in Chile is
being crippled by the preparation of
synthetic nitrates in the United States
and other major countries.

Yet, this is but one reason why we
must be self-contained. Out of the
growth of science has come another de-
velopment which makes it necessary to
revise our old ideas of world trade.
Everyone agrees that, as a manufactur-
ing nation, the United States is a leader.
But a great danger is inherent in this
very strength.

Modern methods of mass production,
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By JAMES W. GERARD

AT this crucial stage of re-

covery from years of depres-
sion, when every proposal for
bringing back prosperous times
is being assiduously studied and
some are being experimented
with, it ill behooves us to cast
aside any possibility without a
hearing. The future is still too
uncertain for us to be sure that
any one plan will operate to
solve all our problems or will
fail entirely.

For years Scientific American
has concerned itself with the
problem of economic national-
ism in articles and editorials.
Having nothing to do, per se,
with international politics —
though it has been called a war-
breeder—this problem revolves
around farm and labor profits,
agriculture and industry. It is
vital to the nation’s welfare and
as such has held the attention of
scientist and layman, of econo-
mist and politician.

In the accompanying article,
which we asked Mr. Gerard to
write, there are presented some
of the reasons advanced by pro-
ponents of “controlled econom-
ic nationalism” to explain their
stand. You may or may not
agree with them. We shall re-
main editorially neutral, and
will, therefore, present the other
side in a near future issue in an
article by Raymond B. Fosdick,
noted New York lawyer, who is
well known for the many im-
portant public posts he has held.
—The Editor.

which have been largely originated and
developed in this country, have been
evolved always with a view to operating
without highly skilled labor or an un-
due ‘amount of individual planning
and preparation. Standardization, inter-
changeability, and repetition have be-
come watchwords of American mass
production. Speed has also been an ob-
jective of primary importance. So skil-
fully have these ideas been built into

American machinery that even such a
delicate affair as the radio tube can be
made in large quantities by women with
only the most rudimentary training and
experience.

Putting such machinery into the
hands of workers of other nations, as
we have done extensively since the
World War, without giving American
workmen proper protection, spells com-
petition that can be met only by a slash-
ing of wages and a breaking down of
the high standard of living which ob-
tains in the United States and only in
the United States.

This is a real danger which surrounds
us. It is one with which we must cope.

INCE the War, we have lent enor-

mous sums abroad, presumably to
finance exports. We made these loans
without the slightest regard for the laws
of good business—we ignored or forgot
the fact that there are only three ways
of repaying these debts: in gold, which
most of our debtors do not have; in
credit, which, in the long run, leads only
to more credit or to entanglements; or
in goods, which would throw thousands
of Americans out of work. Thus, upon
an already staggering total of war loans,
we have piled another mass of debts.

These and similar mistakes are what
the Committee for America Self-Con-
tained wants America to avoid. America,
the Committee believes, has learned—
or should have learned—its lesson in
foreign trade. We should formulate a
national policy in the light of experi-
ence. If this is to be done, what is our
first step?

In considering our exports, we must
consider the amount of imports we can
permit with safety to our industries and
labor. The Committee for America Self-
Contained does not propose that imports
and exports should be completely elim-
inated. Neither does it propose to cause
ourselves inconveniences by striving too
rapidly for self-containment. It does pro-
pose that we import only commodities
which at present we cannot, or that it
does not pay us to, manufacture or grow,
or that our chemistry cannot produce.
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It is proposed to buy from nations who
buy from us and in that connection,
that our dealings with every nation be
perfectly balanced on a bookkeeping
basis, passing through and controlled
by some central agency.

Only in such a way can we be the
masters of our economic life. It is abso-
lutely essential that we keep a ledger
in which all outgoing and incoming
transactions are strictly balanced. Once
we have done this, we can turn resolute-
ly to solving some of our internal prob-
lems.

Our foreign trade must be put on a
sound bookkeeping basis—a fair return
for a fair product. The Committee,
therefore, concurs in the action of Con-
gress in granting authority to the Presi-
dent to deal with other nations and to
effect an exchange of commodities by
means of changes in the tariff. For with
the high tariffs and embargoes imposed
by other countries today, the situation
is such that only through reciprocity
can we sensibly extend our foreign
trade.

UR present troubles are due largely

to the fact that the buying power
of agriculture is below that of industry.
In recent years, the incomes of 8,500,000
agriculturists have not kept their ratio
with those of industrial workers. For
example, in 1927 the farmer made
1387 dollars to the salaried worker’s
2084 dollars and the wage worker’s
1205 dollars. In 1930, the bottom
dropped out of the market; wheat
dropped 50 percent; cotton, over 65
percent. In 1932, the farmer made ap-
proximately 600 dollars—just barely
enough to buy the necessities of life.
And what happened? Simply this:
8,500,000 farmers bought far less of
industrial products, and, consequently,
millions of factory and other workers
lost their jobs. And one reason why
farm prices have been down is because
they have been world prices.

The Committee for America Self-
Contained believes the farmer to be a
key man in the situation today. If he is
helped, buying power of the nation is
restored. A simple plan of helping him
is suggested by Samuel Crowther in his
book, “America Self-Contained:”

“Make the import of all agricultural
commodities (wheat, cotton, etc.) that
come into competition with our own
products discretionary with the Secre-
tary of Agriculture, the discretion being
given so that, in the case of a crop
failure, the consuming public will not
suffer. The Secretary would, for each
commodity, then set a domestic quota.
For instance, if the records showed that
80 percent of a crop were consumed at
home and 20 percent exported, the Sec-
retary would set that quota before the
planting season. Then he would fix a
minimum price for domestic sales of
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that commodity—this price being rough-
ly the world price plus the tariff. The
export surplus would go out at world
prices and would not be of great con-
sequence, for, if the American farmer
could get the benefit of the tariff for his
domestic sales, he would not have to
bother about the price the surplus
brought. It would be velvet.”
Admittedly, for the time being at
least, the farmer of this country must
be permitted to sell his surplus else-
where. The America Self-Contained
movement does not aim to stop such
legitimate outlets as are at present

W. Gerard, Ambassador

James
to Germany during Empire days

necessary for cotton, tobacco, and other
farm products, but will do everything
within its power to make them more
profitable. But primarily, American self-
containment will aim to assure the
farmer a firm, well-paying market for
the bulk of his produce.

But there is little point in striving to
evolve a program to aid the farmer, if
we are to evade the main issue. No
domestic plan to improve the farmer’s
lot will be of lasting benefit until Amer-
ican farm products are freed from world
price fluctuations. This can only be
done through a clear-cut policy of self-
containment.

We are not in the toddling stage of
industrial development as are some of
our South American neighbors, for ex-
ample, who must ship raw products and
depend largely on others for their manu-
factured goods. We have raw materials,
the brains, initiative, and organizing
ability needed to make us economically
independent. We have the wealthiest
and most powerful economic machine in
the world at our command.

Due to the tremendous advances we
have made since the war by the use of
science, we are no longer dependent
upon Germany for our dyestuffs and
our medicaments. Nitrates from Chile
are being replaced by our synthetic
product, which promises to free our fer-
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tilizer and explosives industries from
dependence on the outside world. Cof-
fee, tea, silk, tin, raw rubber, and a few
minerals continue to be about our only
important necessary imports. And we
are making inroads even here. In Amer-
ica has come the invention of a synthetic
rubber, [So-called. There are two: Du-
prene and Thiokol.—Ed.] superior in
many ways to the natural gum. This
synthetic rubber is still in the process
of being perfected, but it promises one
day to be profitably adapted to common
rubber goods on a mass production
basis. Science has freed, or is freeing,
us from every important demand on
the outside world.

We are right now our best customers.
We are not poor. Half of the world’s
business is conducted within our bor-
ders. We have a much higher income
per capita—more buying power right
here within our borders—than our most
fortunate, most successful neighbors. It
should be remembered that our export
trade, even in prosperous times, is
negligible—rarely exceeding 8 percent
of our national production. The aver-
age income per capita for the whole
world, including the United States, was
153 dollars in 1929. For the United
States, it was 657 dollars. In 1930, the
average retail sales per capita in the
United States were 407 dollars, which
is larger than the average net income
of any people except the Canadians.

HE possibilities of the American

market so exceed the possibilities of
foreign markets that the adoption of
any policy except that of self-contain-
ment seems to be flying in the face of
common sense and good business.

America self-contained means a high-
er standard of living for all of us. It
means the American market preserved
for the American workman. And it
means the return of that security which
we sacrificed when we began to place
so heavy a dependence on the profits of
foreign trade.

Once we have restored a balance be-
tween agriculture and industry, once
our foreign trade is on a sound book-
keeping basis, once our labor is pro-
tected against cheap foreign labor, we
could achieve economic self-sufficiency
and plentifully distribute our great
wealth among ourselves. Farm and fac-
tory could exchange one another’s max-
imum production.

This goal, American self-containment,
is attainable. It is squarely up to us to
go toward it through organized plan-
ning.

The Committee for America Self-
Contained has headquarters at 57
William Street, New York, N. Y., from
which it is sending literature on Ameri-
can self-containment, free upon request.



Increased Use of Water-Going Aircraft May

Presage a New Era in Aerial Transportation

HAT there is a bright future in

this country for the development of

water-going aircraft is a conviction
which I have long held in common with
others who have been following the
course of aviation. It is of course a tru-
ism that between a large majority of the
key cities of the United States more and
better landing fields are provided by
natural bodies of water than by either
man-made or natural airports on land.
Oddly enough, little advantage has been
taken thus far of this condition. An ex-
planation for this failure to grasp what
seems a rather obvious opportunity lies
perhaps both in the hitherto somewhat
lagging development of water-going
craft themselves and in the failure to
provide facilities on the natural waters
for their most advantageous use.

It is decidedly heartening, therefore,
to find that the city of New York,
aroused to the opportunities which lie
in the rivers embracing the island of
Manhattan, should at last be doing
something about them. The recent news
that practical seaplane ramps were to be
provided at two strategic points on the
East River was emphatically good news.
By permission of the War Department
these ramps are to be moored, one at
the foot of Wall Street and the other at
the pier head at East 31st Street. So lo-
cated, they offer encouragement at once
to the private flier, the specialized air-
line operator whose activities are con-
fined to comparatively short hops and
commuting services, and the operator of
scheduled air transport over longer dis-
tances.

The outgrowth of plans advocated by
George B. Post and Earl D. Osborn—
whose Edo Aircraft Corporation has
built the pontoons for such well-known

Photograph by Margaret Bourke-White

Brazilian Clipper, which recently set 10 world’s records for seaplanes
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sea-going planes as Colonel Charles A.
Lindbergh’s Orion, which last year
made the 30,000 mile survey for Pan
American Airways and now hangs in the
Hall of Ocean Life in the American Mu-
seum of Natural History, and Admiral
Richard E. Byrd’s special Condor, now
in Little America—the ramps are on a
generous scale. The plans, drawn by the
United Drydocks, Inc., and presented to
the city, call for structures 45 by 85 feet
in the clear, and weighing 168 tons each.

These plans have been worked out
through a co-operative effort on the part
of Mayor LaGuardia, his Commissioner
of Aviation, F. William Zelcer, and C.
Keith Pevear, construction engineer,
through the use of Emergency Relief
Funds.

HE ramps, secured to the dock struc-

tures at the landward end by eye
bolts in such a way as to permit them to
rise and fall with the tide, slope into and
under water. A draft of five feet is pro-
vided at the off-shore end, so that even
large amphibians coming in with the
wheels down will be able to taxi onto the
lower end of the ramp without fear of
fouling their landing gear. This level is
maintained by an ingenious arrangement
of the outboard flotation tank, the water
level in which is automatically main-
tained through the use of compressed
air and a ball valve.

Midway of the ramp there is a turn-
table operated by means of a cable and
drum arrangement powered by an elec-
tric motor. This motor, bilge pumps, and
other pieces of apparatus are housed
within a second tank, a duplicate of the
outboard one in dimensions, which is,
in effect, a floating machine shop, and is
placed immediately under the land end
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of the inclined ramp.
In operation, the sea-
plane or amphibian has
only to propelitself on-
to the lower edge of the
turntable which is then
revolved, bringing the
craft up out of water,
and enabling the pas-
sengers to alight on the
dock dryshod and in
comfort. On the shore
end, refreshment and
rest rooms and an awn-
ing covered observation
deck are provided,
while ample parking
space for 20 or more
seaplanes is available
at the Wall Street ramp
alongside a boom, and,
at the uptown terminal,
on the pier itself. Con-
sidering their useful-
ness, such ramps repre-
sent a very small invest-
ment. The cost of the
two for the East River
has been set at about
35,000 dollars each.
Immediate response
to the provision of
these facilities came in
the New York area
through the establish-
ment of commuting
service by Suburban
Airlines, Incorporated.
This organization, of
. which E. O. McDonnell,
Richard F. Hoyt, Frank
Russell, and other men
active both in aviation
and financial affairs, are
interested, responded by
putting on first a com-
muting service with two
trips in each direction
daily between Oyster Bay
and New York, with in-
termediate stops at Glen
Cove and Port Washing-
ton, and a mid-day ser-
vice for shoppers. The
running time is 20 min-
utes as against more
than an hour by train.
Before this operation
was well under way,
plans were formulated

An artist’s conception of
for seaplane terminals in



'ER MTER

M. CLEVELAND

bne of the turntable ramps
the East River, New York

for week-end trips to
Martha’s Vineyard and
Nantucket. Extensions
of service to Boston,
Philadelphia and
Washington, or to more
distant Long Island
points seem well with-
in the possibilities.

The establishment of
ramps of similar type
at other cities would
make possible airline
operation directly to
the heart of those cities
without the inexcus-
able waste of time now
required to get from
airport to business or
residential centers. The
importance of this lag
is, of course, in inverse
ratio to the length of
the trip by air.

If anything is ever
to be done in a prac-
tical way with New
York City’s municipal
airport, Floyd Bennett
Field, it would seem
that it must be done
through some such me-
dium as seaplane
ramps making possible
a ferry service. This
4,000,000-dollar airport
development, one of
the best fields in the
East, is well nigh use-

less because of its inaccessible location
with present means of transit. Among
the other excellent factors of Floyd
Bennett as an airport, however, is a
well-protected seaplane ramp, though
not of the ultra-modern kind provided
in the East River. It would therefore be
entirely possible for transport airlines
to land passengers at the municipal port
could they be persuaded so to do, trans-
ship them to seaplanes, and have them
in the financial or shopping district 15
to 20 minutes after landing.

There can be no doubt that the mu-
nicipal authorities have this develop-
ment in mind in encouraging the ramp
project, for Floyd Bennett is a white
elephant not a little expensive to feed,
and particularly irritating therefore, to
a Mayor who is himself a flier and
strongly aviation-minded.

One of the new Bellanca Aircruiser seaplanes lown by Suburban Airlines, Inc.,
in a commuting service to New York City, using the new ramps described

It is not only in the interesting ramp
development, however, that water-going
aircraft have received stimulus and en-
couragement of late. The first of the
three S-42 Sikorsky flying boats for
Pan-American, in its flight tests, has
substantially exceeded the stiff require-
ments laid down by the airline’s engi-
neers working with Colonel Lindbergh,
chairman of its technical committee.

This graceful, commodious ship,
called Brazilian Clipper, which will take

SINCE the writing of the ]I
accompanying article, the
Sikorsky flying boat, Brazilian
Clipper, has established eight
world’s records, aside from the
two mentioned. All of the rec-
ords that were broken had re-
cently been established abroad.
The new ones were set up dur-
ing a flight of the ship over 1244
miles at an average cruising
speed of 157.5 miles an hour,
using 69 percent of the 3000
horsepower available. The flight
was witnessed by an official ob-
server of the National Aeronau-
tic Association and the F.A.L,
assisted by 17 other men station-
ed at checking points along the
311-mile course.—The Editor

two days off the flying time between
Miami and Buenos Aires, shows truly
remarkable flying qualities. She has
made two world’s records, the first for
carrying a payload of eight tons to an
altitude of 15,084 feet, the second for
carrying a payload of 5% tons to an
altitude of 21,800 feet.

On a gusty day in July with Colonel
Lindbergh at the controls and a total
of 31 persons aboard, she readily made
190 miles an hour at 6500 feet, yet
landed at not more than 60 miles an
hour. Both take-off and landing were
really remarkable. At the take-off, the
3000 horsepower of the four Hornet
engines was of course utilized at its
best by means of controllable pitch pro-
pellers, but here too Igor Sikorsky’s

adaptation of the flap came into play.
In this monoplane, the flap is not a split
flap in which part of the trailing edge
is lowered, leaving the upper segment
in place. Instead, the after portion of the
entire wing from aileron to aileron is
deflected downward, thus changing the
camber of the wing and giving marked
increase in lift without parallel increase
in drag.

On the day in question, with Edwin C.
Musick, chief pilot of the air line, at
the controls, the great plane fairly
leaped into the air after a take-off run
of 15 seconds. In half a minute it was
500 feet above the water.

UITE as remarkable, at least to this
observer, as its agility is the steadi-
ness of the Brazilian Clipper on the wa-
ter and in flight. There was a 2Y4-foot
sea running when I rode in her, enough
to prove that she was a comfortable sea
boat. The air was rough and bumpy,
so that pilots coming into the Bridge-
port field had all remarked the gusty
conditions aloft. Yet the Brazilian Clip-
per, either coasting along at 100 miles
an hour with flaps partly down to enable
photographic planes to keep abreast, or
opened out and doing 190, was as steady
as a rock. One would not have imagined
there was a bump within leagues.

This to me was a satisfactory demon-
stration of the soundness of a most in-
teresting study which Mr. Sikorsky had
told me of some months before. The
study in question was that of the wing
loading of birds. He had found, he said,
that while a large land bird, like the
condor of the Andes, which alights rela-
tively frequently, has a wing loading of
a pound and a half a square foot, and
a wing relatively broad or of low aspect
ratio, the soaring birds, like the alba-
tross, that keeps awing for days on end
through storm and calm, have a heavy
wing loading, three pounds per square
foot for the albatross, and a high aspect
ratio.

Following this object lesson of na-
ture, the S-42’s have a narrow wing and
a wing loading of 28 pounds per square
foot. They cleave the gusts unmoved.
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THE AMATEUR AND HIS MICROSCOPE—XII

SOME TRickS OF THE TRADE

‘x 7T E cannot study the microscopic
very long without acquiring a very
firm belief in the importance of

small things. The same is equally true
in everything else. We would not look
forward with equanimity to being op-
erated on by a surgeon who had never
held a scalpel in his hand but who had
read books on surgery by the hundreds.
Why? Mainly because we could not be
sure that he had learned those tricks
of the trade which would allow his pa-
tient to go around saying, “Have you
heard about my operation?”, instead of
asking, “Have you a size 7% halo?”
In general, these little tricks of the
trade are quite overlooked by the books
on any subject. The author himself
either uses them so naturally that he
has quite forgotten that they are not a
part of the equipment of the beginner
in his subject, or else he was forced to
leave them out because of the necessity
of cramming a life-time study between
the two covers of a single book. Once
in a while, however, writers forget the
rules, or memories of their own early
days come suddenly to start their hands
awriting. Let us see what
we can find among these

most fortunate lapses—
“tricks of our trade in mi- 6
croscopy.”

Keep Bora Eves Open:
There is nothing new about
this rule of using the microscope. But
how many of us have tried it and at
last have taken instead to holding our
hand over the other eye, or at least to
squinting? You will find it a great help
if you place the microscope on a sheet
of dull black card, such as that which
is used for making signs and price tags
in department stores. Its use is a case
of simply following the principle of not
having any bright light reflected into the
“other” eye, which you are trying to
forget. If you slant your head slightly,
so that the eye you are not using looks
away from the microscope, instead of
along the body tube, you will find it a
help. An eye shield, with notch for the
nose, may be placed at the eye piece.

Fine Focusing: You can make a sat-
isfactory adjustment of the focus on
microscopes which have a draw tube
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——
Points on glass tubing
drawn out into thin air

By JOHN F. BRANDT

Bausch & Lomb Optical Company

but no fine adjustment, by focusing as
carefully as possible with the coarse
focusing adjustment and then moving
the draw tube up and down very slightly
with a twisting motion.

ILLumiNaTiON: Many professional
microscopists use a piece of flashed opal
or ground glass directly in
front of the mirror, even
though the light source has its
own ground glass window. You
need only to have a piece of
glass large enough so that the
top edge can be leaned against
the front edge of the stage on
the microscope.

Filters are excellent things
to use for both visual and pho-
tomicrographic work. As soon
as you become accustomed to
them you will find that they have greatly
increased the resolution of the micro-
scope and are easier on the eyes. The
green filter used in photographic work
is recommended. This can be bought of
any photo supply dealer. If you would
like to experiment with different color
filters, without going to too
great an expense, you can
make some yourself. Fix an
ordinary photographic glass
negative without first expos-
ing it to the light. The gel-
atin that remains on the
plate may now be tinted
with various colored dyes as you wish.
Simply dip the plate in a bath of dye,
or paint it with a soft brush.

A SivpLe LiFe CELL: One of the difh-
culties of studying or photographing
living protozoa and infusoria is that they
insist on swimming hastily out of the
field of view. After a while you begin
to think that they certainly must be
very self-conscious creatures who resent
this intimate inspection of their daily
life. There are several methods of slow-
ing them down (dissolving a tiny men-
thol crystal in the water, or thickening
the medium with gelatin) but you can
also make a cell just the size of the field
of view. Mould some paraffin by melting
it and pouring it into a tube made of
ordinary writing paper, slightly larger
than the size of the cover glasses you
are using. When the wax is hard, drill

A wash bottle
for the micro-
scopist’s use

a small hole in the center, the size of
the field of view at whatever powers you
wish to use. This, naturally, requires a
trial and error method and examination
under the microscope. When you have
the right sized hole pierced in the par-
affin, slice off a very thin sec-
tion of it, either in a microtome
or with a wet razor blade.
Again use the trial and error
method to determine when the
sections are of just the right
thickness to prevent the or-
ganisms from swimming out of
focus. Rub a little Vaseline on
both the top and bottom of the
section, place it in the middle
of the slide, drop the organ-
ism into the hole in the center
and cover with a cover glass.
Mr. Infusoria is now forced to
remain in the spotlight!

Tue WeLL Known Am@Ba: If you
have had difficulty in finding that very
interesting bit of protoplasm, the -amce-
ba, here is a method of capturing which
usually gets results. Gather a handful
of dried leaves that have fallen from any
tree, and boil them in water until you
have a nice thick soup. Pour the whole
thing into a quart jar and allow it to
cool to room temperature. Now put in
a few more dried, but uncooked, leaves
and wait for a scum to form on the
surface of the water. In this scum you
will find, in all probability, a large
number of amebas, though they will be
somewhat smaller than those usually
found on the leaves and stems of pond
plants.

An eye shield for the microscope

Tury TrHEm Over! The micro-ma-
nipulator is a device for dissecting, in-
jecting and generally annoying micro-
scopic specimens. The tools used on the
micro-manipulator are simply small
glass tubes drawn out to a fine point.
The author has known professional mi-
croscopists to get very good results sim-
ply by using these tools in their own
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hands. If you feel like experimenting,
purchase some capillary tubing from a
laboratory supply house. Heat this over
an alcohol lamp or a micro burner, as
the Bunsen burner or the flame of a
gas stove is so hot that it makes some-
what difficult handling. When the tub-
ing is sufficiently soft at the heated
point, draw it out so that it has about
one half of its original thickness and
allow it to cool. Again heat it in the
center of the thinner portion thus pro-
duced and, when soft, draw it out sharp-
ly until it pulls apart, leaving a very
sharp point. The result is a small glass
“poker,” whose handle is the original
size of the capillary tube, its end nar-
rowed down to about one half that thick-
ness, and then abruptly fading off into
thin air. It takes some practice to make
these properly, and you will often break
them, but they will offer no end of pos-
sibilities. The point can be bent, straight
or curved, as you wish.

THE WasH BoTTLE: You are probably
familiar with the wash bottle used in a
chemical laboratory. In microscopic
work we must use very small quantities
of liquids on occasion and this wash
bottle is a very convenient form. We can
easily make one or several for our own
laboratory. The necessities are a bottle
of whatever size you wish, a two-holed
rubber stopper to fit this bottle, a short
length of glass tubing and an ordinary
medicine dropper.

The glass tubing is heated over a gas
flame or Bunsen burner, and drawn out
and broken off so that it has a very small
opening. It is again heated in about the
center and bent over to something less
than a 90-degree angle. The unpointed
end of the tube is now inserted far
enough into the rubber stopper so that,
when the stopper is inserted in the bot-
tle, the tubing comes just a little above
the bottom. The medicine dropper is
inserted in the other hole in the stop-
per, but not far enough down so that its
point will touch the reagent or dye kept
in the bottle. When the bulb of the
medicine dropper is pressed the atmos-
pheric pressure drives the liquid up
and through the tube so that it can be
deposited on the slide in whatever quan-
tity is desired. When the bulb is re-
leased the liquid in the tube is pulled
back into the bottle, accompanied by
some air which makes up in volume for
the amount of liquid used. Since the
tube is bent over, no dust can get into
the liquid. An empty bottle of this type
may also. be used for sucking out excess
liquid, as in a live cell.

EmBRYOLOGY: If you are interested in
embryology it is not absolutely neces-
sary that you go in for chick embryos
and the like. Fish eggs can be studied
from the moment of laying up until the
young finally absorb the yolk sacks,
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without any difficulty and at almost no
expense. The small tropical fish, which
can be purchased at any pet shop or
aquarium store, are the best for the
home aquarium and are extremely in-
teresting in themselves. The necessities
are a five-gallon aquarium, some sand,
plenty of plants to oxygenate the water,
and a heater and thermostat to keep the
water at about 76 degrees.

Place the tank in a north window
where it will receive plenty of light, but
not sunlight. Medakas are beautiful lit-
tle fish, and a pair of these is quite
inexpensive and easy for the beginner
to breed. Their eggs will be found to
resemble tiny bunches of grapes hang-
ing on the seaweed.

A Micro-Projector: For your own
amusement and that of your friends, a
micro-projector should be a part of your
equipment. The only essentials, aside
from your microscope, are a powerful
illuminating source and some form of
screen. A 100-watt bulb will serve as an
illuminant. A 52-candle power automo-
bile headlight bulb, also, is excellent
because of its concentrated filament.
Mount the bulb in any convenient man-
ner to direct the light to your micro-
scope mirror, or into the condenser if
the microscope can be inclined. If pos-
sible, form an image of the light source
on the specimen with a condenser. A
number of different materials can be
used for screens. A large sheet of smooth
white paper, thumbtacked to the wall,
makes a very good projection surface.
These can be purchased from a printer.
Draughtsmen’s tracing cloth stretched
tight in a two-foot square frame of wood
forms a “translucent” screen. That is,
the screen is between the micro-projec-
tor and the audience, which sees the
image as if on the ground glass of a
camera. Plan to project at the lowest
powers of your microscope at distances
from two to four feet, unless you have
an extremely powerful light source.

Epitor’s Note: We have received for
review a copy of a newly published book
entitled “Adventures with the Micro-
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scope,” by Julian D. Corrington, Ph.D.,
microscopist of the Frank A. Ward
Foundation of Natural Science at the
University of Rochester, and have read
this volume with keen interest. It cov-
ers just about everything under the shin-
ing sun which could be regarded as pos-
sible work or fun for the amateur mi-
croscopist: the microscope and its op-
eration; microscope accessories; col-

Bright and dark field illumination
contrasted—dark above and bright
at left. In the dark field illumina-
tion the light strikes the object
from the sides, and none comes into
the eye directly; what does reach
the eye comes from the object. It
very often reveals added details

lecting microcosmic materials ( proto-
zoa, algae, and so on) ; soil microscopy ;
mineral microscopy; insect microscopy
and technique; hair and fur microsco-
py; photomicrography; drawing with
the microscope; plant studies (sec-
tions) ; bacteria studies; tissue study;
microscopy of body parasites, and other
things. No such book has ever been
made available to the English-speaking
amateur, and this is the book we have
long wished someone would write, for
there has been no all-around hobby
book for the amateur microscopist and
we have been forced to recommend
makeshifts. Its viewpoint is strictly ama-
teur and it is practical. It has 455 pages
and 365 illustrations, and is @ large
book.

In a whimsical chapter at the end
we learn from Dr. Watson that Sherlock
Holmes has found a suitable occupation
for his later years, having established
the “Sherlock Holmes School of Crimi-
nology,” in Baker Street, his old haunt.
Microscopes appear to be the sun around
which the school revolves—microscopes
for comparing earth samples, bullet com-
parison microscopes, hair and fiber, fin-
ger-print microscopes, and so on.

We do not sell this book, although
it can be purchased. It is sponsored by
the Bausch and Lomb Optical Company
of Rochester, New York, and its sale is
mainly linked with the sale of a micro-
scope. In spite of this we can sincerely
recommend it as an excellent work.
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Bathysphere Has New Quartz
Windows

ARLY in August Dr. William Beebe

and his associate, Otis Barton, broke
all deep-sea diving records in their bathy-
sphere by descending 3028 feet beneath the
ocean surface off Bermuda. This famous
spherical diving chamber is equipped this
year with windows of fused quartz, the
blanks for which were furnished by the
General Electric Company and were accu-
rately ground and polished by the A. D.
Jones Optical Works.

These clear fused quartz windows pro-
vided perfect protection during the record
dive and no doubt will prove as satisfactory
at still greater depths to which Dr. Beebe
and Mr. Barton expect to descend shortly.
Fused quartz has a crushing strength some-
where between six and sixteen times that
of glass, while its low coefficient of expan-
sion permits the windows to be subjected
to severe changes of temperature without
danger of cracking; yet the transparency is
higher than that of glass.

The three fused quartz windows used in
the bathysphere—eight inches in diameter
and three inches thick—are made from the
highest quality of rock crystal fused in a
vacuum and then subjected to high gas
pressure while in the molten state. If such
a large mass of crystal as is necessary to
make each of these windows were fused in
air it would be opaque due to innumerable
gas bubbles, but by fusing in a vacuum,

Tightening clamps that hold the
quartz windows in the bathysphere
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the number and size of bubbles is greatly
reduced, and many of those remaining may
contain gas at a very low pressure or are
evacuated spaces caused by the condensa-
tion of silica vapor which formed them at
the high temperature of 1800 degrees,
Centigrade, necessary to cause fusing.

In spite of the manufacturing difficulties,
the round quartz blanks used for the bathy-

Fused quartz bathysphere windows

sphere windows cost as little as 160 dollars
each, in the rough.

In the Bermuda seas, many millions of
strange creatures that inhabit the blackest
of the ocean half a mile deep will be
studied by Dr. Beebe, who now will be able
to photograph all stages of sea life—pro-
tected by accurately ground and polished
fused quartz windows of maximum strength
and transparency.

+

Noiseless All-Wave Radio
Antenna System

SINGLE antenna with automatic fre-

quency selector and impedance match-
ing switch whereby either an ideal broad-
cast or ideal short-wave antenna circuit is
provided for intercepted signals, with a
positive minimum of background noise, is
announced by the Technical Appliance
Corporation of Long Island City. Known as
the H-F (High-Fidelity) All-Wave An-

Antenna and receiver units for the
new noiseless radio antenna system

tenna System, the arrangement is available
in complete kit form including wire and
insulators, or as individual antenna and
receiver units.

This noiseless all-wave antenna system
is intended primarily for all-wave receivers.
It provides the efficiency heretofore attained
only through the use of separate broadcast
and short-wave aerials, with the added fea-
ture of minimum background noise.

Two units comprise the heart of the sys-
tem. The antenna unit, a compact alum-
inum-encased device with screw binding
posts to hold the ends of the aerial wire, is
inserted at or near the center of a single-
wire aerial. The unit automatically routes
signals through the most desirable combina-
tion of aerial and downlead. The companion
set unit, mounted near the receiver, is pro-
vided with a switch for impedance selection
whereby to obtain the most effective cou-
pling between receiver and downlead. A
twisted-pair cable for the downlead can-
cels out inductive interference or back-
ground noise, including the usual trouble-
some automotive ignition interference. The
new system is licensed under the A. A. K.
antenna system patents.

———————

Chemicals Repulse Ravages of
“Red Tide”

URNING back the “red tide,” which

periodically sweeps in from the sea to
wreak havoc with the pearl-oyster beds
along the coast of Japan, is one of the most
recent and romantic applications of mod-
ern chemistry. Large areas of the sea along
Ise Bay are used for the cultivation of pearl-
oysters and the jewels produced by the
crustaceans are the basis of a large and
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prosperous Japanese industry. But even the
pearl growers have their trials and tribula-
tions, for now and then the “red tide” ap-
pears—an onslaught of red micro-organisms,
so small that 25,000 of them have plenty of
room to circulate in a single cubic centi-
meter of sea water. But they color the water
red—and they cause millions of dollars
worth of damage each year to the pearl-
oyster beds.

Japanese chemists have found that they
can halt the ravages of the “red tide” by
diffusing certain chemicals through the
oyster bed. A solution of ferric chloride
does the trick; so does chlorine gas. Motor
boats have been rigged up with apparatus
to spread these chemicals through the in-
fested areas by discharging a stream of
them from the stern of the boat in such a
way that they are churned into the water
by the propeller—A. E. B.

R e
Snakes Not Speed Demons

HE popular idea that snakes move with

extreme rapidity was put to test and
found wanting in snake speed trials made
and reported before a meeting of the Amer-
ican Association for the Advancement of
Science by Dr. Walter Mosauer of the Uni-
versity of California at Los Angeles.

A man can walk faster than the fleetest
snake, upon which Dr. Mosauer held a stop
watch, can glide, for the maximum velocity
did not exceed three and one third miles
per hour, approximately equivalent to 67
seconds for the hundred-meter dash.

The snake’s reputation for speed is based
on the deceptive grace of its smooth, fluent
undulatory gliding, Dr. Mosauer concluded.
The snake’s apparent flashing speed is an
optical illusion.

Of seven typical North American snakes
tested, the red racer was speediest, while
the California boa, with a rate of only a
quarter-mile per hour, was slowest of all.

Dr. Mosauer admitted that these speed
records might be broken by vigorous and
excited reptiles during sudden speed bursts
and that some tropical snakes may double
or treble the American records. But he is
confident that a man can easily outrun any
snake of the United States and possibly of
the world.—Science Service.

—_————

Bottle Seal Cannot be Counter-
feited

CIENTISTS, setting about to foil the

bootlegger, have developed a type of
seal for bottles which cannot be counter-
feited. The Bureau of Industrial Alcohol
of the United States Treasury Department
has approved the use of these seals over
the government tax stamp, according to the

Bottle seals that cannot be copied
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manufacturers of this new protective device.

During prohibition, bootleggers developed
imitation into more or less of an art and
thereby were enabled to give liquor pack-
ages every appearance of being genuine.
With the coming of repeal, the practice has
been continued.

The principal reason why the new seals
cannot be simulated is because the cellulose

WALTER FRANKLIN
PRINCE

EADERS of Scientific
American, familiar with
the writings of Dr. Walter
Franklin Prince, will grieve to
hear that Dr. Prince passed
away on August 7 at his home
in Hingham, Massachusetts, at
the age of 71. A graduate of
Yale, Dr. Prince has long been
associated with psychic research
work, at first with the American
Society for Psychic Research,
and later with the Boston So-
ciety. He was also Past President
of the Society for Psychical Re-
search, London.

For many years Dr. Prince
was a member of the staff of
Scientific American, co-operat-
ing actively in all matters per-
taining to psychic phenomena,
and contributing numerous
articles on allied subjects to
these pages. We mourn the
passing of our fellow worker,
who has left a gap in the ranks
that will be difficult to fill—
The Editor.

material used in making them can be pro-
duced only in a plant involving a heavy
investment of capital and requiring an un-
usual degree of technical knowledge and
skill for its operation. Besides, these pro-
tective seals can be obtained only by
reputable concerns or individuals.

There are two styles of these seals. One
is so made that it is sufficiently transparent
to permit seeing the government stamp
through it, though it appears opaque from
a distance and provides a background for
the trade mark of the distiller, a facsimile
signature or lettering.

The other style is opaque front and back,
but has transparent “windows” at the sides
which give a clear view of the strip stamp.
The opaque portions provide space for a
trade mark or other means of identification.
The identifying mark is applied by the im-
pregnation of the seal material during the
process of manufacturing. This is a secret
method and cannot be imitated by boot-
leggers.

The seal, as it comes from the factory, is
in the form of a band or sleeve and is
moist. It is applied over the cork or stopper
and the neck of the bottle and the govern-
ment stamp. As the band dries it shrinks
tightly around the container.

Floors of Many Woods

LOORS in 30 rooms of the United States
Forest Products Laboratory, Madison,
Wisconsin, have been laid with a varied
and colorful assortment of American woods
to demonstrate and test the merits of dif-
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ferent patterns and finishes, as well as to
acquaint the general public with the at-
tractions of different species and types of
grain. The materials range from straight-
grained quarter-sawed western hemlock
laid up in conventional lengths to walnut
laid in 8-inch built-up squares.

Three main types of flooring are now in
place throughout the Forest Products Lab-
oratory as a whole—wood flooring strips

Sections of wood flooring of vari-
ous types, laid for test purposes

and blocks, pressed wood fiber tile, and
linoleum, the last-named qualifying very ap-
propriately among forest products because
of its large content of cork, wood flour, and
forest-produced resins and oils. All of the
floors were laid over concrete of average
flatness. Some of the woods used have only
recently been considered for flooring pur-
poses, and others were installed to demon-
strate unusual effects that can be obtained
when extreme durability is not essential.

Overweight Men Healthier and
Stronger
VERWEIGHT young men have more

physical endurance, greater resistance
to infectious diseases, and are less likely
to develop nervous or mental disorders than
young men who are underweight.

These conclusions were drawn from a
study of accepted entrants to the Royal
Air Force and were reported by Dr. H. A.
Treadgold, Group Captain, Royal Air Force,
to The Lancet, medical journal published
in London.

Dr. Treadgold compared the men’s
weights when they entered the Royal Air
Force with their accomplishments in ath-
letic competition and records of sick leave
and invaliding from the Service.

“There is a definite relationship between
varying degrees of body-build and function-
al efficiency, whether viewed from the points
of capacity to endure severe or prolonged
physical or mental stress or resistance to
disease generally,” he found.

“Capacity to endure severe or prolonged
physical stress as evidenced by athletic
prowess is found most commonly among
the over-weights. An exception to this is
seen in long-distance athletes among whom
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underweight is commoner than overweight.

“The greater the degree of underweight
on entry, the greater the likelihood of in-
validing from the Service on medical
grounds.

“It is uncommon for overweight individu-
als to become underweight and vice-versa.”
—Science Service.

Scientific American Inspires
Development of a Modern
Geophysical Instrument

HE October, 1932 issue of the ScIEN-

TIFIC AMERICAN described briefly an in-
strument for detecting the presence of elec-
trically conductive ore beds and metallic
deposits which are buried at moderate
depths beneath the surface of the earth.
This instrument, which was termed an Ore
Detector, was designed and constructed, on
special order from mining interests, by the
geophysical firm of William M. Barret, Inc.
This organization now announces the de-
velopment of a simpler, more portable, and
decidedly more economical instrument, the
Terrometer, for accomplishing the same re-
sults as their original special-order appara-
tus, and which is suitable for general dis-
tribution. “The development of the Ter-
rometer,” says Mr. Barret, “was largely
prompted by the evident and genuine in-
terest aroused by our special-order appara-
tus described in ScIENTIFIC AMERICAN.”

The new instrument consists essentially
of a high-frequency oscillator and sensitive
detector, maintained in rigid alignment by
supporting arms, and provided with carry-
ing handles for manual transportation. The
Terrometer is equipped with a rugged
pointer-type galvanometer for indicating the
response due to the presence of differential
conductivities.

In operation, the oscillator produces a
high-frequency electromagnetic field which
not only reacts on the detector but enters
the earth and penetrates to a considerable
depth. Initially the orientation of the os-
cillator and detector is such that, with no
disturbing mass in the neighborhood of the
instrument, a minute exciting current flows
in the detector circuits. The magnitude of
the detector excitation, which may be con-
trolled by varying the angularity of the os-

strument is carried when in use
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cillator, is so adjusted that approximately
midscale deflection is indicated by the gal-
vanometer connected to the output termin-
als of the detector. If an electrically
conductive mass be now brought within the
effective range of the oscillator field, then
this mass causes a secondary field which
reacts on the detector circuits and thereby
produces a change in the galvanometer
reading.

The Terrometer is particularly suited to
mapping the distribution of buried pipe-

i P > "
Two easily carried units consti-
tute the geophysical instrument

lines which transport oil, gas, water, and
so forth; to mining problems involving the
detection of relatively shallow deposits of
elements and minerals whose conductivi-
ties differ sufficiently from the country rock;
to the search for buried treasure; and, in
fact, to the multitude of problems that re-
quire the location of hidden masses of elec-
trically conductive materials, or materials
whose conductivities differ sufficiently from
that of the surrounding media.

The manufacture and distribution of the
Terrometer will be under the direction of
the Engineering Research Corporation,
Giddens-Lane Building, Shreveport, Lou-
isiana.

e —
Tin Preserves Grapefruit

HILE chemists are energetically

searching for some substance, such as
an enamel, with which to coat the inside
of tin cans to prevent attack of metal by
contents, along comes the odd discovery
that the very action they seek to prevent
seems to be beneficial, at least in the case
of one popular delicacy—canned grapefruit.
A. E. Stevenson, writing in Industrial and
Engineering Chemistry, reports that experi-
ments have been made with several dif-
ferent enamels but none, so far, has been
as satisfactory as plain cans.

Canned grapefruit when stored at ordinary
temperatures gradually becomes slightly
yellow. When packed in plain cans, the re-
ducing action of tin has a bleaching effect
which retards color changes. In the en-
ameled can, the color change, therefore, is
more rapid. In addition, grapefruit packed
in enameled cans has a slightly different
and less agreeable flavor than that in plain
cans; this difference in flavor is apparently
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connected with changes which are retarded
or prevented by direct contact with tin. The
change in color of grapefruit in plain cans,
together with the toughening which ac-
companies it, is retarded by low storage
temperatures—A. E. B.

Is “Empty” Space Empty?

HE cluster of stars or galaxy of which

the sun and the earth are a part is only
one of 100,000,000 similar galaxies which
modern telescopes can now see, declares
Dr. J. A. Anderson, astronomer of Carnegie
Institution’s Mount Wilson Observatory.

In our own galaxy there are over 10,000,-
000,000 stars. So spread apart are they, how-
ever, that if each one were represented by
a tiny raindrop only one eighth of an inch
in diameter, each would have to be sepa-
rated by a distance of four miles from the
next one to present a picture of our galaxy
in respect to its star distribution, declares
Dr. Anderson.

Thus only a minute fraction of space is
occupied by matter. “Is the rest empty?”
asks Dr. Anderson. Not necessarily, he says.
There is good evidence that in the empti-
ness of space between the stars of our own
galaxy there exists a very tenuous medium
consisting of neutral atoms of sodium and
ionized atoms of calcium which have lost
one electron and become electrified. Some
estimates, Dr. Anderson declares, maintain
that the total mass of this tenuous matter
is about equal to the mass of the 10,000,
000,000 stars the galaxy contains.

Flying about through space also, he says,
is the enormous amount of energy given off
by all the stars in the form of radiation.
In part the radiation is visible but much of
it is invisible—Science Service.

e

New Type Electric Refrigeration

N its announcement recently of a radically
new type, low-priced electric refrigerator,
the Crosley Radio Corporation has taken
another important step in its efforts to make
electric refrigeration available for prac-
tically every family. This latest development
is a small, compact, highly efficient electric
refrigerator chest—the first of its kind to
be offered by the industry.

A new low cost electric refrigerator
in which the flat top is the door
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Contrasting with the ordinary electric
refrigerator with its door swinging out
from the front, the new “Chest Shelvador”
opens at the top. It has a capacity of two
cubic feet net and 4.2 square feet shelf
space. Additional storage space for small
articles of food is made available through
this unique door. The standard Crosley com-
pressor with a % horsepower motor assures
both highly efficient refrigeration and low
electrical current consumption. The two ice
trays have a capacity of at least two pounds
of ice.

A Noteworthy Amphibian

NE of our photographs shows a new

Curtiss-Wright amphibian designed by
Captain Frank Courtney, in one of its flight
tests over Long Island Sound. In these
columns we no longer seek to describe even
briefly every new airplane that is placed on
the market. The comparatively new air-
plane art has reached a certain stage of
convention and similarity, but this new
amphibian has many novel features.

The power plant is of distinct originality.
A 365 horsepower Whirlwind engine is em-
ployed, mounted well forward within the
upper wing of the biplane cellule. Yet a
“pusher” propeller is used; that is, one
mounted in the rear of the wing. This rear
mounting of the propeller is possible be-
cause the drive is carried aft on a short
extension shaft. The arrangement offers a
number of advantages. The propeller is
clear of the cabin, which greatly facilitates
docking. At the same time the engine is
provided with a streamline cowling, which
leads to greater propeller efficiency and re-
duction of drag, and its accessories are
more readily accessible. The nose of this
cowl is in itself the oil tank, so that excel-
lent oil cooling is possible without extra
drag.

The next feature of interest is in the
landing gear. Flying boats and landplanes
of the same size handle just about the
same in the air, but they are not piloted
in the same way on taking off or landing.
Many a skilled Army pilot has found him-
self in trouble when in charge of a flying
boat or seaplane. For an amphibian it is
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highly important that the process of take-off
or landing should be exactly the same
whether on land or on water. In a flying
boat the machine alights tail low, first
touches the water on the step, which is
placed some distance back of the center
of gravity, and then gradually falls for-
ward on the nose. In the ordinary land
plane the front wheels touch first and then
the machine gradually falls down on the
tail. There is a distinct and obvious differ-
ence in the two processes. In the Curtiss-
Wright amphibian however, the main two
wheels are placed to the rear, and a single
front wheel is placed at the extreme nose
of the hull. A little reflection will show
that landing on land or alighting on water
will therefore call for the same maneuver
by the pilot. Still another advantage of this
rearward wheel arrangement is that the
main wheels can be completely enclosed in
the hull without interfering with the cabin
arrangements.

Our readers may also note a mast at the
nose of the hull. It is into this mast that
the nose wheel support retracts. At the
same time this mast is extremely useful as
a handhold when docking or mooring.

The general design is excellent. With
pilot, four passengers, ample gas and fuel,
marine gear, and 120 pounds for luxury
equipment, the gross weight is 4650 pounds.
The top speed is 151 miles per hour, which
is excellent for this type and load and
power. The span is relatively small—40 feet
—making for easy accommodation. With
reversible passenger seats, card tables, easy
entrance through the front hatch without
interference by the slipstream, and so on,
we have an air yacht well adapted to the
needs of the private owner.—A4. K.

A Noise Analyzer for the
Airplane

N studying the sound proofing of air-

planes it is important to know not only
the noise level in decibels but also the fre-
quency or pitch of the noises. This is be-
cause some methods of sound proofing are
better suited to one pitch than to another:
because some pitches of sound are more

A Curtiss-Wright amphibian during a trial flight
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annoying than others; and because it is
important to know the source as well as the
intensity of the sound.

To meet this situation Westinghouse en-
gineers have developed a sound frequency
analyzer which has given excellent service
in tests of a General Aviation airliner. The

Analyzing the noise in an airplane

analyzer has indicated not only the general
sound level, but also the sound level of dif-
ferent types of noises.

The filter which picks out the varying
frequencies consists of a brass rod sup-
ported at the center in such a manner that
it will respond to longitudinal vibrations.
Attached to each end of the rod is a small
coil that floats in a steady magnetic field.
The detector output is applied to one of
these coils, so that when the detector cur-
rent contains a component of resonant fre-
quency with the sound wave a vigorous
longitudinal vibration will be set up in the
rod. The voltage generated in the other coil
due to this vibrational velocity is then am-
plified and measured by the output meter.

The central support of the rod is in the
form of a flexible diaphragm, so that if
there is any unbalance between the two
halves of the filter, the support will allow
the rod to seek its own natural nodal point.
Since the natural frequency of the filter is
quite high, the diaphragm need not be so
flexible as to cause a lack of rigidity in the
structure. The effect of extraneous nodes of
vibration is eliminated by clamping the
diaphragm between layers of soft rubber
and by a tuned transformer in the amplifier
circuit—A. K.

De-Magnetizing a Fuselage

N a flight from Vienna to Budapest,

Monsieur Safarik of the French Bu-
reau Veritas in Prague had his plane struck
by lightning. As a result, the metal fuse-
lage of his craft became so strongly mag-
netized that it was found impossible to
compensate for the errors of the compass.
Without a compass a pilot cannot navigate
and it was at first thought necessary to
junk the fuselage. Vibrations encountered
in subsequent flights had no apparent effect
on the magnetization. Annealing the metal
was too hazardous; such annealing would
have eliminated the magnetization but
would have reduced the strength too much.
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Demagnetizing the fuselage of an
airplane, to avoid compass errors

Finally a practical expedient was ar-
rived at, which is illustrated in the sketch.
On a wooden frame large enough to em-
brace a portion of the fuselage at its maxi-
mum diameter, a number of turns of copper
wire were wound. The coil thus formed
was connected to an alternating current
circuit of 220 volts. After the coil had been
subjected to this alternating current for
an hour it was moved along the fuselage.
Under the influence of this electrical “mas-
sage,” the apparently permanent magne-
tization disappeared entirely. This process
has been repeated successfully a number
of times and is a useful thing to remember
for aircraft operators—A4. K.

Insulation for Airplanes

IRTUALLY unanimous acceptance by

European airplane manufacturers of
Seapak, insulation material manufactured
here, is announced by the Seaman Paper
Company. According to authentic reports,
16 foreign manufacturers of cabin planes
throughout Europe and in England have
adopted and are now using Seapak for the
sound and temperature insulation of pas-
senger cabins.

Seapak, which consists of kapok in flex-
ible sheet form, is only two years old in this
country, and its introduction into foreign
fields began less than a year ago. In addi-
tion to use in planes, this material has
made progress in the foreign automobile
and railroad field. It has been adopted for
insulation of bodies by the Bianchi and
Hispano Suiza cars, and for dash insulation
by the Saurer car, made in Switzerland.
Breda, maker of sleeping cars, is using it
in these cars and in first and second class
carriages.

This progress follows the success of Sea-
pak in this country in the transport plane
field. Practically all American transports
are Seapak insulated.

Qil-Cooled Exhaust Valves

HERE is no part of the aircraft engine
which has to meet such severe operating
conditions as the exhaust valve. The rise in
the temperature of the exhaust valve is a
constant difficulty and a frequent cause of
pre-ignition. In the United States, salt-
filled exhaust valves have been used ex-
tensively, and now we learn of an oil-cooled
valve, invented by a well-known British
engineer, R. C. Cross.
Our diagram shows the arrangement of
a Cross oil-cooled valve in a form which
may be applied to either an aircraft or an

automobile engine. A tube “B” is connected
to the oil supply, and has attached to it a
small tube “C,” which passes through a
hollow stem of the valve into the hollow
valve head. Between the tube “C” and the
walls of the hollow valve stem is a small
annular space “D.” The cooling oil passes
through the tube “C,” returns through the
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Cross-section of an oil-cooled valve
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annular space “D,” and splashes into the
overhead valve chamber. “A” is the valve
rocker arm.

The Cross valve, of course, is applicable
only to engines in which the overhead valve
mechanism is totally enclosed. With the
open type of valve gear found on many
engines, the oil returning from the valve
head and stem would be flung out, and,
apart from the loss of oil, would make the
airplane behind the engine intolerably dirty.

To convert any engine to the use of the
oil-cooled valve it is only necessary to ar-
range for an oil pipe from the general
supply and to bore out the valve guides to
take the larger valve stems. Tests have
shown that the new valve works well, and
no carbonization of oil inside the valve
stem has been noticed.—A4. K.

Air-Conditioning the Airplane
Sleeper

ULLMAN sleepers have, as we know,
been air-conditioned for the last two or
three years. The progressive airplane peo-
ple do not lag a whit behind the Pullman.
In the air, the flying speed provides
plenty of cool, fresh air, through the regu-
lating system already built into the machine,
and the exhaust heat of the engine also
provides adequate heat when necessary. But
on the ground, when the engine is stopped,
these conditions do not obtain. Therefore,
the Curtiss-Wright Airplane Company has
provided an ingenious unit for use on the
ground, which provides hot or cool air as
desired.

This ground ventilating unit shown be-
low the fuselage of the Curtiss-Condor in
our photograph is a combination electric
refrigerator, electric heater, and ventilator,
thermostatically controlled. It can keep the
cabin at a comfortable temperature at all
times, and is powerful enough to change
the air in the cabin completely in two
minutes.

This unit fits under the airplane and dis-
tributes the air through the regular ven-

e

Air-conditioner for planes, in use at an airport
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Men who “know it all”

are not invited to

read this page

HIS page is not for the wise young
man who is perfectly satisfied with
himself and his business equipment.

It is a personal message to the man
who realizes that business conditions
have radically changed in the last few
years, and that there is a whole new set
of rules to be mastered. He feels that he
ought to be earning several thousand
dollars more a year, but simply lacks the
confidence necessary to lay hold on one
of the bigger places in business.

We should like to put into the hands
of every such man a copy of alittle book
that contains the seeds of self-confidence.
It is called “What an Executive Should
Know” and it will be sent without obli-
gation.

It contains the Announcement of the
Institute’s new Course and Service for
men who want to become independent
in the next five years. Among the con-
tributorsto this new Course are:

ALrFRED P. SLoAN, JR., President, Gen-
eral Motors Corporation.

FreDpERICK H. ECKER, President, Met-
ropolitan Life Insurance Company.

Hon. WiLn H. Hays, President, Mo-
tion Picture Producers and Distributors
of America, formerly U. S. Postmaster
General.

Bruck Barron, Chairman of the Board,
Batten, Barton, Durstine & Osborn, Inc.,
Advertising Agents.

Dr. Jurius KLEIN, The Assistant Sec-
retary, U. S. Department of Commerce.

For the Man who wants to be
Independent in the next 5 years

HE little book pictured above should be
read by every man who expects to win a
secure place for himself in the next five years.
It explains some of the changes which are tak-
ing place in the business world today. It tells

how you can equip yourself to take your place
in the new business structure with confidence
and increased earning power. It contains the
condensed results of 20 years® experience in
helping men to forge ahead financially.

Joun T. MabpEN, Dean, School of
Commerce, Accounts and Finance,
New York University.

Husert T. ParsoN, President, F. W.
Woolworth Company.

M. H. AYLEswORTH, President, Na-
tional Broadcasting Company.

Tuomas J. Watson, President, Inter-
national Business Machines Corpora-
tion.

DexrtER S. KimBALL, Dean, College of
Engineering, Cornell University.

Can any ambitious man fail to get
something of value from contact with
minds like these? Hereare a few exam-
ples, selected from many hundreds,show-
ing how this organized knowledge is
translated into added earning power:

CASE 1. Works Engineer, salary
$6,000; now Vice-President and Gen-
eral Manager, salary $18,000.

CASE 2. Local Manager at $5,200;
now Regional Manager,salary $15,000.

CASE 3. Production Manager, salary
$6,000; now President, salary $21,600.

Send for this Booklet

For the man who is perfectly content
with himself and his job, the Alexander
Hamilton Institute can do nothing. But
there are thousands of men who could
double their incomes if they believed in
themselves and had the solid business
knowledge to back up their belief.

Why not investigate now? The book-
let pictured at theleft costs nothing and
places you under no obligation.

To the Alexander Hamilton Institute, 696 Astor
Place, New York City. (In Canada, address
Alexander Hamilton Institute, Ltd., C. P. R.
Building, Toronto.)

Send me ‘“What an Executive Should Know,”
which I may keep without charge.

Name.

BusinNess
ADDRE

BusiNEss
PosrtioN.
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tilating and heating channels. It might be
argued that this is a superfluous comfort,
since passengers never spend more time in
the airplane than is necessary to get from
point to point. This was true a short while
back, but nowadays passengers get into an
airplane sleeper in exactly the same way
they get into a Pullman sleeper, and may
be a couple of hours in bed before the ship
flies away. Under these circumstances the
new air-conditioning unit appears entirely
logical.—A. K.

Copper Keeps Cut Flowers

HEN cut flowers are put in copper

vases, they remain fresh from one to
three days longer, according to the find-
ings of John Ratsek, floriculturist at the
New York State College of Agriculture. In
one test, poinsettias lasted 16 days, against
eight days in a tin container.

This is due to the fact that some copper
dissolves in water, says Chemistry and You,
and hinders the growth of bacteria which
cause flowers to wilt. Roses, snapdragons,
stocks, delphiniums, primroses, carnations
and other popular varieties of cut flowers
keep longer.

Hobbies on Parade

CIENCE dwelling in the American peo-

ple to an unsuspected degree was re-
vealed at the Hobby Show staged recently
by the Toledo Museum of Art. The pur-
pose of the show was to discover what
Americans really are doing in their much
discussed leisure time, and for that reason
no restrictions were placed upon the ex-
hibits. The privilege of exhibiting was
limited to workers in a Toledo scale com-
pany, in order to control the number and
the handling of exhibits.

Judges and directors of the show were
surprised at one outstanding revelation;
namely, that craftsmen, who all day en-
gage in jobs demanding extreme precision,
go right ahead and spend their spare time
in exactly the same pursuit. To be statisti-
cal, the third largest classification of ex-
hibitors, representing no less than 13
percent of the exhibitors, was this “exten-
sion of the job.”

One of the exhibits at the hobby
show; rifles made by a machinist
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Chiefly confined to the tool makers, this
feature brought out the fact that these men
stay at their benches after working hours
and use the company equipment to produce
bevel protractors, sine bars, telescoping
gages, angle plates, spring threading tools,
parallel clamps, layout plates, universal V
blocks, planer gages and so on. The instru-
ments were made as a rule to work to one
ten-thousandth of an inch, and were tem-
pered, carburized, hardened, and ground as
required. Much amiable rivalry was noted
among the tool makers to produce a more
beautifully finished and more precise in-
strument than the next fellow. When the
maker finishes his product, he likes to use
it in his regular work.

—_——
Smallest A. C. Electric Plant

HE gasoline driven generator unit
shown in the photographs has been de-
signed especially for use where a light,

Above: Portable A. C. power plant.

Below: Close-up of motor-generator

compact, and efficient electric plant is de-
sired.

Though weighing only about 60 pounds,
the unit may be used as a source of portable
power for both long and short wave radio-
phone transmitters and receivers, sound
truck amplifiers, movie projectors, electric
drills up to one half inch, and other electric
tools and appliances.

For stationary installation, the base is
fitted with suitable bolting down lugs and
exhaust fittings to fit standard one inch
pipe.

In designing the unit, every effort was
taken to produce a machine which would
be simple to operate and with which stan-
dard 110-120 volt, 60 cycle, A. C. equipment
and appliances might be used without any
auxiliary apparatus.

The generator, which is the secret of the
unit’s performance, is of unusual design.
The most noteworthy fact about the Weco
unit’s system of voltage regulation is that
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Handkerchief map described below

it is entirely built into the generator and
requires no mechanical parts, resistances,
choke coils or any other auxiliary apparatus.

In mechanical construction the generator
resembles the type used in large power
plants throughout the world. The only mov-
ing part is the rotating field to which field
current is conducted through two brushes.
Since the field voltage is only in the neigh-
borhocd of thirty volts, the difficulties en-
countered by using higher field voltages are
eliminated. The armature, which is sta-
tionary, carries one winding for field ex-
citation, one for voltage regulation, and one
for power output.

The gasoline motor used on this unit is
of the two-cycle type, simple in construc-
tion and operation and very reliable. An im-
proved air cooling system insures adequate
cooling for both engine and generator, and
a sensitive governor maintains proper en-
gine speed.

The aluminum base of the unit contains
a gasoline tank and a filter compartment
in which is enclosed a filter to eliminate
radio interference from the generator brush-
es. For convenience in making electrical
connections to the generator, a conven-
tional type of convenience outlet is located
in the aluminum base.

The entire magneto and ignition system
of the engine is shielded to prevent radio
interference.

The complete unit is 18 inches long, 12
inches wide, and 12 inches high and may
be easily carried on a packboard. It is
suitable for operating 110-120 volt 60-cycle
A.C. equipment not requiring more than
350 volt-amperes or for lighting up to five
100-watt Mazda lamps or equivalent.

R

Handkerchief Maps of
Washington

HE United States Government having

decreed that this year shall be known
as National Park Year, the Handkerchief
Maps of Washington, now made available
by the American Civic Association, a pri-
vate organization, are very timely.

The purpose of these maps is to raise
funds for the building of the George Wash-
ington Memorial Parkway. This 14-mile
stretch, when finished, is to become another
National Park, thus bringing to a successful
conclusion George Washington’s dream of
a through right of way along the Potomac
River, from Mt. Vernon to Great Falls, and
at the same time preserving forever the
natural beauties of the Falls.
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From an historical standpoint, it is in-
teresting to know that in 1792 and 1796
George Washington printed handkerchief
maps of “the New Federal Town” as Wash-
ington was then called, in order to promote
the sale of dwelling sites there. One of
each of these original maps now hang in
the Congressional Library.

The American Civic Association, need-
ing land for the continuation of the Park-
way, adopted George Washington’s idea.
The original Pierre L’Enfant map of Wash-
ington, contained in the original handker-
chief maps, has been used as a basis on
which to depict, on the present maps, the
growth of the nation’s capital since that
time.

These maps have many uses; they may
be framed, or made into bags, quilts, lunch-
eon sets and aprons. Size 28 inches square;
material, fine lawn; colors, terra-cotta,
plum, brown, green, and red, on a white
background. Further information may be
had from the American Civic Association,
901 Union Trust Building, Washington,
D. C.

e
Science Course for Professional

Gardeners
ORTICULTURE in the United States

has been unduly neglected as a profes-
sion, largely because of the lack of oppor-
tunity for gardeners to gain a knowledge of
the sciences underlying their work. Euro-
pean institutions have long given specialized
training to men working with plants, the
completion of which is sometimes equiv-
alent to a college degree in any other
profession.

The first attempt at offering scientific
training to gardeners in the United States
is being undertaken by the New York
Botanical Garden, which on October 1 is
opening the third year of its Science Course
for Professional Gardeners. While not yet
as extensive or as intensified a course as
that offered, for instance, at Kew, upon
which it is modeled, this course is giving
a valuable education to gardeners, both old
and young. While the older men, most of
them superintendents of large estates, are
taking the work chiefly as a means of
strengthening their foundations in their pro-
fession, to the younger men it means a
definite chance for advancement. And as
they advance, the practice of horticulture
in America gives promise of advancing un-
der their direction. It has hopes of rising
from a mere trade to the rank of a pro-
fession.

Subjects taught to the gardeners. are
those branches of science which most di-
rectly affect their work—systematic botany,
morphology and plant physiology, soils and
fertilizers, entomology, plant pathology, and
breeding. Classes meet every Monday night
for two terms of 12 weeks each.

——
Diet Dislodges Lead from Body

SPECIAL diet which was helpful in

treating cases of lead poisoning was re-
ported by Dr. Irving Gray of Brooklyn at
a meeting of the American Medical Asso-
ciation. Lead poisoning is one of the great-
est of all industrial hazards.

The diet is one which contains much
phosphorus and little calcium. It helps in
getting the lead out of the body, actually
dislodging it from the tissues where it has
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WHAT YOU HAVE BEEN WAITING FOR!
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CHEMICAL FORMULARY

First Edition — 1933

An up-to-the-minute collection of practical formulae.

NOT A REVISED EDITION
BUT A COMPLETELY NEW BOOK

A condensed collection of valuable, timely, prac-
tical formulae for making thousands of products
in all fields of industry.

A boon for: Chemists, Engineers,
Workers, Purchasing Agents, Executives,
structors, Sales-Managers, etc.

It bridges the gap between theory and practice.
One formula may be worth hundreds of dollars to you.
What is it worth to have at your finger-tips actual
practical commercial formulae for making thousands
of different useful products for your own use or re-
sale? Over sixty industrial chemists, professors
| and technicians in many branches of industry have co-operated to make
this the most modern work available—not just another book of recipes.

You will find, in The Chemical Formulary, methods for making :

Abrasives, Adhesives, Alloys, Anti-freezes, Anti-corrosives, Antique-Finishes, Antiseptics, {2
Artificial Resins, Artificial Rubber, Artificial Stone, Artificial Waxes, Artificial Wool, Artifi- %
cial Leather, Asphalt Emulsions, Automobile Specialties, Blacking, Boiler Compounds,
Candles, Carbon Paper, Catalysts, Cattle Dips & Sprays, Celluloid, Cement, Cement
Waterproofing, Cheese, Crackle-lacquer, Cleaning Compounds, Concrete Specialties,
Cordage Treatments, Cork Compositions, Corrosion Inhibitors, Cosmetics, Crayons.
b These headings do not cover entirely the contents of The Chemical Formulary. Hun-

dreds of other formulae are included. Even a languid perusal of its pages cannot fail
but give one at least a few valuable ideas.
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Luftfahrtforschung

publishes the works of the most important German insti-

tutes of research in the field of flying technics.

Trial number and prospectus free of charge.

About 8 numbers are published yearly.

Price: Rm 16.- per year.
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Inventions, Patents and Trade-Marks
By MILTON WRIGHT Just published

2nd edition
Attorney and Counsellor at Law, formerly
Associate Editor, Scicutific American

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

The man who conceives an inven-
tion has before him a vision of re-
wards, but much must be done be-
fore that vision becomes a reality. him on his way is the aim of this
There are patent rights to be se-  book.

250 pages, 5% x 8, $2.65 postpaid
Send orders to SCIENTIFIC AMERICAN, 24 West 40th St., New York, N. Y.

cured, pitfalls to be avoided, busi-
ness opportunities to be sought and
handled in certain ways. To guide
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been deposited. The diet treatment is based
on the discovery of American investigators
that the storage of lead in the body tissues
is favored by a high intake of calcium,
while elimination of lead is increased by
lowering the calcium intake.

Dr. Gray reported four cases of persons
who had worked with lead for only a few
months. “Deleading” by diet and medicine
removed the lead from their systems in two
weeks. In three other cases so much lead
had been deposited that it required three
or four courses of treatment to “delead”
the patients.

Too rapid “deleading” may prove dan-
gerous. Consequently Dr. Gray advises that
the treatment be carried out in a hospital.

The diet includes such foods as eggs,
whole wheat bread, lamb chops, liver, green
peas, pineapple juice, baked potatoes, and
halibut, which all contain large amounts
of phosphorus. Phosphorus, it has been
found, literally pulls the lead out of the
tissues and eliminates it from the body.

All milk is omitted from the diet because
milk is the most important dietary source
of calcium.—Science Service.

Midnight Paintings
LUORESCENT paint is becoming popu-

lar. Even fan dancers are using it now.
The fans are thus made luminous in the
dark—the dancers invisible.

Paintings which glow in the dark when
invisible ultra-violet rays are thrown on
them are called fluorescent. They emit a

Example of a “midnight painting”

weird, unearthly light, akin to phosphor-
escence, and are being used for murals. A
photograph of a wall painting of this kind,
by the Switzer Brothers Ultra Violet Lab-
oratories of Berkeley, California, is repro-
duced. In daylight the surface on which
the original of this was painted appears to
be white. At night, when illuminated as de-
scribed above, the wall disappears and the
painting appears in soft green.

Fluorescent paints are used on stage cos-
tumes and scenery, for painting any kind
of pictures, in advertisements, and on many
other objects. They are available in differ-
ent colors.

Fluorescence is simply absorbed light
which happens to be of a wave-length that
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is invisible to the eye (ultra-violet), trans-
formed by the substance it strikes into light
of a longer wave-length which is visible to
the eye. Phosphorescence is akin to fluo-
rescence, and both are forms of lumines-
cence.

Carbon Bla_c—l:Production

MERICAN manufacturers produced
269,325,000 pounds of carbon black in
1933. Made by burning natural gas and
collecting the “soot,” carbon black manu-
facture consumed about 12 percent of the
natural gas used in this country last year.
It takes 1000 cubic feet of natural gas to
yield 1.44 pounds of carbon black.
According to the United States Bureau
of Mines, the carbon black industry has
moved steadily westward for a number of
years, but the center of production took a
step eastward in 1933 when Louisiana
showed the largest increase of any of the
major producing districts. Although the
Texas Panhandle increased production only
7 percent over 1932, it produced 190,356,000
pounds or 71 percent of the total output for
1933. Average value of carbon black at the
plants, which has declined steadily since
1928, showed a slight gain in 1933, being
2.77¢ per pound, compared with 2.75¢ in
1932. The total value of carbon black pro-
duced in 1933 was 7,449,000 dollars. This
compares with 6,664,000 dollars in 1932.

U. S. Has 43 Percent of World’s
Radio Sets

HE United States not only leads the
world in its number of radio sets, but
comes near having more than all of Europe.
Statistics just compiled by the United
States Department of Commerce give the
radio census of the United States as 18,500,-
000 sets as compared to a world total of
42,540,239. Europe has 18,594,605, total.

16 Bales of Cotton for Conveyor
Belt

HEY make them big in Passaic, New
Jersey. Witness our illustration which
shows one of the world’s largest belts.
Built for a limestone plant by The Man-
hattan Rubber Manufacturing Division of
Raybestos-Manhattan, Inc., this single-
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A belt 1291 feet long, made from
16 bales of cotton, weighing 11 tons

piece rubber conveyor belt is nearly a quar-
ter of a mile long (1291 feet) and four
feet wide; over 5000 square feet of tough
rubber. It is seven by nine ply heavy duck
construction with a %4-inch reinforcement
on top and a Yg-inch reinforcement on
back.

Sixteen bales of raw cotton were used
in making it. It weighs 11 tons and will
deliver 1500 tons (136 times its own weight)
of crushed limestone every hour.

America, Do You Want Your
Elms?

F America wants her elms, apparently

she will have to exterminate the Dutch
elm disease which has invaded an area of
some 3000 square miles in New Jersey,
New York, and Connecticut. The greatest
concentration of the disease is still confined
to an area of about 1700 square miles. Up
to July 31, approximately 6500 trees were
known to be infected. Of these, about 4000
are still standing and 2500 have been re-
moved by federal, state, municipal, and

private means.
‘P

i

Tires contain about 90 percent of carbon black produced in the United States
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Elm trees estimated to be from 75 to 150
years old which two weeks ago showed no
external signs of the disease today stand
dead. Nothing can now be done except to
remove and burn them. Highly prized elms
on which the owners have spent hundreds
of dollars for surgical work in an effort to
save them from decay and other troubles
are killed almost overnight by the Dutch
elm disease.

The disease was first found in this coun-
try in 1930. It has been known in Europe
for approximately 16 years, during which
time it has proved very destructive.

A diseased tree cannot be treated; it must
be removed and burned. It is believed that
a small beetle which infests the trees carries
the disease to uninfected trees. If diseased
and beetle-infested trees are not removed
and immediately burned, the beetles leave
the infected trees and move to uninfected
trees. Thus the disease is rapidly and
widely spread.

The indications are that unless a vigor-
ous, consistent program is carried out to
remove and burn every infected tree, the
elms of America may follow the American
chestnut to almost complete destruction by
disease. All the United States Department
of Agriculture can do with the limited
funds at its disposal is to conduct scouting
operations to find the diseased trees and
co-ordinate the eradication activities, al-
though some money is being spent to take
out trees which are obviously most danger-
ous to areas not yet infected and which
otherwise would not be removed in time. If
individuals, cities, counties, and states will
at once undertake and aggressively carry
out the right kind of a program of eradica-
tion, there is a fair chance to eradicate the
disease. Failure to do this probably means
dedicating the elms of America to disease
and death. The question is: Do you think
enough of your elms to save them?

Search for Harmless Morphine
AMING morphine to be the perfect

servant of medicine, without the dangers
of drug addiction and poisoning which now
accompany its use, seems within the realm
of possibility, as a result of co-operative
work between the Universities of Michigan
and Virginia and various Government bu-
reaus, report Drs. Charles W. Edmunds and
Nathan B. Eddy, of the Michigan Medical
School.

Ridding morphine of its habit-forming
and toxic properties is proceeding as a com-
plicated chemical juggling of the parts of
the morphine molecule, said Dr. Edmunds
and Dr. Eddy. Like most substances of
organic origin, morphine is a very com-
plicated union of carbon, hydrogen, oxygen,
and nitrogen. The morphus molecule is pic-
tured as consisting of a nucleus of phenan-
threne, a common coal-tar derivative, to
which are attached several “chains” and
“rings,” each consisting of different atoms
in varying proportions. These chains and
rings and their exact attachment to the
nucleus furnish the chemical explanation
of why morphine acts as it does in the body.

Knocking some of these chemical hang-
ers-on from the nucleus, or “muzzling”
them with other chemical groups, produces
new derivatives which affect the body dif-
ferently from the original product. This part
of the work has been done by University of

(Please turn to page 213)
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Are You Afraid to Eat
Starch and Protein
Foods Together?

That is only one of the current food
fads debunked in the October HYGEIA.
Food faddists urge us to “eat more” of
this food and that, to avoid “mineral de-
ficiency,” to eat raw foods and whole
grain flours and cereals, and not to eat
certain foods combined.

But these ideas are in the same class 4
with the old superstitions that onions will 6
cure a cold or tomatoes cause cancer.

Some food fads are not merely foolish; they are downright dangerous. So it
will pay you to get the facts about “Food Fads and Faddists” in Marion R.

Farren’s article in the current issue of HYGEIA.
HYGEIA

The Health Magazine

Published by the American Medical
Association for the layman, HYGEIA
speaks with authority on practically
every phase of health of interest to him.
In simple, nontechnical language it gives
wanted information on such subjects as
prenatal care, child training, infant care,
sex education, mental health, diet and
nutrition, exercise, weight control, and
prevention of disease. Every issue of
HYGEIA is filled with helpful advice
on how to keep well.

If you are not already a HYGEIA
subscriber, the offer below is for you.
Mail the coupon today!
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Read These Also in the
October HYGEIA

The Eye Book
Want to Be a Doctor?
Common Sense in Mouth Care
The Parent and the Handicapped Child
What Is “Sinus Trouble?”
Dental Dens
As the Twig Is Bent
Does Your Child Walk Correctly?
Tuberculosis and the Kings of France

Preventing Arthritis

SPECIAL OFFER TO NEW SUBSCRIBERS

Dr. Thurman B. Rice’s recent series of HYGEIA

articles on “‘Sex Education for Parents” proved 8
so widely popular that we now offer as a HYGEIA
premium his set of 5 booklets for children and
young people.

“The Story of Life”’—Simple facts about sex in
plants, animals and human beings. For boys and
girls ten years old.

“In Training”’—The purposes, physiology and hy-
giene of sex, for high school boys.

“How Life Goes On and On”’—Reproduction, true
feminine attractiveness, marriage. For high school
girls.

“The Age of Romance”—ZFrank discussion of all
important sex problems for both sexes of college
age.

“The Venereal Diseases’” Prevalence, effects, pro-
tective measures. For those of college age or older.

“Sinus Trouble?”
it g

months
HYGEIA
with
a set of
booklets on $
SEX EDUCATION

SPECIAL OFFER COUPON

AMERICAN MEDICAL ASSOCIATION
535 North Dearborn Street, Chicago

Enclosed is $2.00 for your special introductory offer of 8 months of HYGEIA, the
Health Magazine, with a set of 5 booklets on Sex Education. I am a new subscriber.
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THE AMATEUR ASTRONOMER

Conducted by ALBERT G. INGALLS

NE night last summer James T. Bark-

elew and Byron L. Graves of Los
Angeles, with Russell W. Porter of Pasa-
dena, went off on a jaunt in the California
hills, taking along with them Barkelew’s
small reflecting telescope. Porter was so
impressed by a slow-motion wrinkle which
Barkelew has applied to a simple telescope
that he made the sketches shown below.
The wrinkle consists of a thumbscrew work-
ing in a half nut, and the virtue of it is
that, while the springiness of the arm and
a piece of spring brass to which the nut is
attached holds it to whatever part of the
screw it is placed against, it can be lifted
off and shifted at once without a second’s
fuss. Barkelew has this wrinkle on both his
R. A. and declination motions, and he writes
that “if anyone is foolish enough to want
to make one, I can tell him how this one
can be improved without making it too
fussy.” His address is Great Republic Life
Building, Los Angeles. This looks like a
wrinkle well worth copying—study it over.
Barkelew is the man who is inter-
ested in automatic photo-electric
telescope guiding and who de-
scribed his ideas on that subject
in the August number.

N the opposite page at the
bottom you will see a pic-

ture of a grinding machine made
by Clark B. Hicks of the Amateur
Telescope Makers of Indianapolis,
of which V. E. Maier, 1306 Parker
Avenue, that city, is secretary.
Maier writes that Hicks’ machine
works just as smoothly as the best
steel ones, although it is made
entirely of wood with babbitt
bearings. All the rotating parts
are below the top of the table.
The originality of this piece of
work is manifest in the photo-
graph: the lever at the right-hand
corner, for adjusting the length
of the stroke while running, the
“model T” drag link with ball

and socket joints at either end,

b
N o N

Declination slow motion on Barkelew’s mount. There is
enough spring to the arms to allow resetting half nut
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making the mirror “full floating,” and the
improved Lee ratchet eliminating all bevel
gears and driving rods on the link. By
adjusting the transverse arm the equivalent
of an elliptical stroke can be produced.

E learn that the Corning Glass works

has supplied a 24-inch disk of Pyrex
to the College of Puget Sound, Tacoma,
and that the Amateur Telescope Makers of
Tacoma will grind, polish and figure this
mirror. Alan R. Kirkham will have charge
of this job, with George Croston assisting.
More amateurs doing professional work!

ERE is A. W. Everest’s latest revision
of the previous revisions of the re-
vised methods of using HCF laps, com-
plementing or supplanting Part VIII of
“Amateur Telescope Making.” Everest
writes:
“We use HCF on the tool for bringing
to a complete polish, paying no attention
to the figure until then. Embed the HCF

Drawings by Russell W. Porter
This shows how the half nut always stays engaged on
the tangent screw by swiveling in the slots provided
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in a very thin layer of soft pitch—pitch in
which at room temperature one pound pres-
sure with the thumb nail will make a quar-
ter inch dent in one second instead of the
five seconds usually allowed for a pitch tool.
The pitch layer should be thin enough so
that the HCF will sink right through to
the glass and become unyielding. It will
maintain contact by wearing. After form-
ing, dash on some water and rub all over
lightly with a cake of Ivory soap. Then
work the mirror back and forth a few
times to produce a fine, bubbly suds before
applying the rouge and water mixture;
otherwise the rouge won’t stay in place.

“The polishing action of the HCF tool
must be kept in mind if you are to main-
tain top speed. Practically no rouge gran-
ules become embedded in the surfaces of
the facets, as in the classical pitch tool.
It is the wedge of rouge granules that forms
at the edge of each facet during each in-
dividual stroke that does the work. On the
reverse stroke this wedge breaks away and
another forms on the opposite
side of each depression—and so
on, back and forth. From the
above you can see that only a
small amount of the rouge in the
mixture can be effective. Surplus
rouge is worse than useless, as it
piles up to the extent that it rolls
over the facets, wearing them
down too fast. A heaping tea-
spoon in half a glass of water is
sufficient. If you can look through
the mirror and see all the facets
as you work, all is well.

“For the final figuring I recom-
mend a pitch tool.”

Norman Shillinger, 403 Com-
merce Street, Wilmerding, Pa.,
finds that cutting channels in a
lap under water will prevent chip-
AN ping the lap—Ilike cutting glass
4\ with shears under water.

ERE is a letter received from
Clayton R. Tinsley, presi-
dent of the Tinsley Laboratories

This illustration is virtually a continuation of the one to the
left—same declination axis and same arm, except turned a bit
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in Berkeley, California (3017 Wheeler
Street) :

“Tinsley Laboratories desires to offer the
following contribution: We note that not
more than five percent of mirrors sent to
us for silvering are fully polished. The fol-
lowing test, used by us on our own work,
might be a revelation to many.

“Take a small reading glass or other
simple lens and, using it as a burning glass,

throw a bright spot upon the supposed

-

Declination arm attached to a
mount like that in A.T.M., page 29

|
polished surface. Either an electric light |

or the sun may be used, though the latter
is much the better. A surface which seems
quite fair using a magnifying glass in the
usual manner will now appear as a gravel
bed even to the naked eye. If the test seems
too drastic, try it out on a professionally
polished surface, such as a B. and L. prism.
If the prism surface is clean and free from
grease, even the most intense ‘burning
glass’ spot can scarcely be detected by
front face reflection.”

At the risk of being lynched, your scribe
will add that he is suspicious that many of
the short, two- and three-hour polishing jobs

Grinding machine—Hicks

he constantly hears of will not pass this
test. Please accompany future claims with
afiidavits sworn on A.T.M.

The old chestnut about local figuring with
the ball of the thumb is up again for dis-
cussion. We wrote to J. W. Fecker for his
opinion. His reply was: “This is definitely
one of those myths the origin of which no-
body knows, but it nevertheless persists.”
In spite of this we frequently hear that this
was the lost, secret method used by the
great professionals. We are from Mo.
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We will also answer your questions and test your mirror.
These services are free. Write for our price list of supplies.

JOHN M. PIERCE

Amateur Telescope Makers

Tomakea 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 quality.
A six-inch telescope MIRROR OUTFIT :—glass, abrasives, pitch

and rouge;—All
parabolic concave mirror is only ... ... $5.00

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

A one-inch prism:—a really accurate one—that will not intro-
duce the distortions found with poor ones, that ruin the defini-
tion of even a good mirror.. $6

With these, and patience and intelligence, you can make a

REAL ASTRONOMICAL TELESCOPE.

you need to grind and polish a GOOD

11 Harvard St., Springfield, Vermont

239 Beverly Road

MIRRORS SILVERED
and LACQUERED

BRASHEAR'’S PROCESS

6”—$2.25; 8” to 10”—$4.00, Not Prepaid
Let an exnerlenced chemist sﬂver your mirror.
B. SOUTHER, Ph.D
Plttshurgh. 16, Pa.

AMATEUR TELESCOPE
BUILDERS
Over 25 years manufacturing quartz
and glass opties for scientific in-
struments is your assurance of cor-
rect optical parts and supplies.
A. D. Jones Optical Works
Cambridge, Mass.

| Write For
Price List

We Have the Following Telescope Parts

For Sale for Immediate Dehvery
Penta Prism, Hth of inch 1.75
Large Prism, total reflection 90 degrees, 1% inch $4 00
TFocusing adjustable eye-piece with eye and field

lens ..$3.00
l‘rector achromatic objective 7% inch forus by

1% inch, two lens, brass tube.. ... $3.
ObJectne]‘lm focusachromatic lens, ‘15 in. dia..... $I 50

EIL’S CURIOSITY SHOP
20 South Second St. Philadelphia, Pa.

Astronomical Telescopes

Both Equatorial and Altazimuth. Com-
plete materials for amateurs. Six cents in
stamps for illustrated catalog.

TINSLEY LABORATORIES

3017 Wheeler St. Berkeley, California

When you write to advertisers
@® The Editor will appreciate

it if you will mention that

Zou SCIENTIFIC
AMERICAN
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AMATEUR
TELESCOPE MAKERS

Ramsden Evyepieces

1”"—14"—14" — Each $4.00
These eyepieces are optically per-
fect, designed for reflecting tele-
scopes, and are not taken from sal-
vaged instruments.

6” to 8’ Mirrors Silvered and Lacquered
$2.00

Write for Complete List of Supplies
It is Free

DONALD A. PATCH

38 Crescent Street Springfield, Vermont

——TELESCOPE MAKERS—

Here’s your opportunity to build that extra telescope
at remarkably low cost. 9” discs, 1”7 and 1%” thick,
guaranteed quality. Complete set including 2 glass

discs, abrasives, pitch, beeswax and rouge, for only $5
PRISMS GUARANTEED SATISFACTORY
%" or 11/16”—8$1; 1”7—82.75; 1Y2""—$4.50; 135" —$6.

EYEPIECE HOLDERS, rack and pinion, im-
proved model, Precision made, Standard %" —$7.50

RAMSDEN EYEPIECES—finest quality lenses
in brass mountmgs, standard I'/4” diam.
Ya” or V2" F.leirernne $4. ’ F.L

4" F.L.3 lens eyepiece stand I'/4” dia..

'/zx PERISCOPE made by WOLLENS
Cost Government $67.50. $5.50
ADJUSTABLE SPIDER PRISM HOLDERS ...... $2 50
Free catalog on Tel. , Mic
etc. Complete Instructions for Telesr‘ape Makmg, 100

PRECISION OPTICAL SUPPLY CO.
991 E. 163rd Street New York City

TOLLEFS EFYFFPPIKECEKES
Equip your kit with at least one or two solid oculars. They
have a transparency ten percent greater than the two lens
form and are free from troublesome ghosts. This together
with perfect achromatism mnkes them ideal for planetary

detail. Focal lengths %” and 14”7 cwssereneDrice $6.00
. H. NICHOLSON
2912 N. Racine Avenue Chicago, 11l.

REFLECTOR KITS

Setting Circles free with
every kit purchased.

Fach XKit contains 2 polished plate-glass discs,
proper thickness, and full assortment of abrasives,
rouge, piteh, exactly as used in my own shop.

4"—$3.25 5"—$3.75

6”— 4.25 7”— 5.25

8”— 6.5 9"— 7.00
10”—$7.50

Postage prepaid anywwhere in U. S. I'ree catalog
contains hundreds of other values.

H. W. GREENE
329 Georgia Ave. Brooklyn, N. Y.

ALUMINIZE

Aluminum deposited by evaporation and con-
densation in high vacuum makes an ideal sur-
face for telescope mirrors and secondaries.
Prompt service on mirrors up to 14 inches.
Opaque and half coatings of other metals to
order.

Prices Reasonable

LEROY M. E. CLAUSING
5507-550915 Lincoln Ave. Chicago, IIl.

POWER TELESCOPE

The New Brownscope Sportsman

Powerful, clear, durable, compaet, precisely made
mechanically and optically. Its excellent Achromatic
objective optical system brings all objects 19 times as
close with needle-sharp clearness. Unusually large
field of view. Indestructible ribbed body. Smooth act-
ing, bmllnmly nickeled draw tubes. Compact enough
to be carried in the pocket. This new 19 x 22 ueneral
utility telescope is the ideal pocket companion for
hunting, fishing, touring, camping, hiking, sporting
events, etc. Comes with genuine leather case. 5-day
money haclkk guarantee. At dealers or direct. Only $3.50
postpaid.

American made
Dept. 61
Brownscope Mfg. Co., 234FithAve. New York

Dealers write for literature




RECENTLY PATENTED INVENTIONS

Conducted by A. P. PECK

Porcu GLIDER CONSTRUCTION

Patent Number 1,962,917, Milton B. Smaith. An

easily handled frame for porch and lawn
gliders of the type having a back and seat so
supported that they swing between upright frames
is one of the main objects of this
invention. This particular type
of frame construction makes it
possible to assemble or disassemble
the frame of the glider without
the use of bolts and nuts, and to
erect or knock down the frame
conveniently and without the use
of special tools or connecting de-
vices. When this glider frame is assembled, parts
of it are rigidly fastened together by riveting
or other suitable means while other parts are
so arranged as to be easily connected through
locking joints. The accompanying drawing shows
one end of such a glider frame in which the
horizontal bar connecting the two vertical sup-
ports holds them rigidly by means of notches in
the ends and swinging arms which are securely
locked into position by means of latches engag-
ing lugs located at the proper points on the
vertical frames.

PAINT BrRUSH AND CONTAINER

Patent Number 1,959,441, Harry Oscar. This in-

vention relates to brushes as used in apply-
ing such liquids as paints, varnishes, and lac-
quers, and the receptacles in which the brushes
are placed when not in use. One
of the objects is to provide a prac-
tical means to catch and retain
all drippings from the brush dur-
ing use and thereby prevent not
only the waste of material but
also soiling the hands of the user.
The receptacle which is a part of
the invention is so designed as to
be airtight and to contain both the
liquid and the brush when not
in use, thereby preventing the
brush from drying out and maintaining it in
condition for instant use. In the airtight con-
tainer is formed a ‘‘vacuum” trap. The partial
vacuum can be released by turning a needle
valve provided.

TyYPEWRITER KEY

Patent Number 1,967,721, Garry W. Munson and
Eugene Hebel. The present invention relates

to improvements in spring actuated keys for type-
writers adapted to be fitted to the keys of ex-
isting machines. One object of the

invention is to provide a very compact

key, the upper member of which is so

supported that it can slide telescop-

ically within the lower member, the

two being normally supported by

means of a spiral spring. Another object is to
provide a key of this type which is simple in
construction, efficient in operation, and economical
to manufacture. The drawing herewith shows the
general design, in cross section, of this invention.

AERIAL SYSTEM

Patent Number 1,967,604, Harold H. Beverage.

Various systems have been proposed in the
past to eliminate the radio interference set up in
the vicinity of an internal combustion engine
such as in the
case of an air-
plane. These sys-
tems have taken

i,
the formof shield-
ing, and filters
composed of in-

ductances, capaci-
ties, and so forth. These systems are not always
satisfactory because of various drawbacks, and it
is the purpose of the present invention to produce
an interference elimination method which will
make possible satisfactory radio reception under

Preserving Proof of Invention

EVERY inventor who is working on

a device which he contemplates
patenting should first prepare sketches
and a description of his invention,
which should be dated and witnessed
by at least two persons. The inventor
has thus established the date of his
disclosure, and such evidence should
be deposited in a safe place from
which it may be produced when need-
ed.

When an invention has been com-
pleted, it is advisable to file an appli-
cation for patent without delay. How-
ever, we realize that many inventors
today do not have sufficient funds to
meet this expense, nor have they safe
places in which to keep their dis-
closures. Therefore Scientific Ameri-
can will undertake to act as a deposi-
tory for such documents. These will
be held in safekeeping for two years
(unless withdrawn by the depositors)
and then destroyed without opening.

To take advantage of this offer,
place your papers in a sealed envelope
endorsed with your name and address
and marked ‘“Not to be opened.”
Then enclose this in another envelope
addressed to A. P. Peck, Associate
Editor, Scientific American, 24 West
40th St., New York, N. Y., and mail.
—The Editor.

the stated conditions. In this case a trailing aerial
of conventional design is used, as shown in the
diagram, while another wire is installed to pick
up the disturbances and feed them into the radio
receiver. Here a bridge circuit is provided in
which the disturbing currents are cancelled out.
This is accomplished by feeding the two picked
up interfering currents into the bridge circuit
out of phase. Thus the interfering circuits will
not continue into the receiver and ordinary re-
ception can be carried on with a minimum of

difficulty.

VENTILATOR

Patent Number 1,967,504, John J. Gaughran, Jr.

and Edward Gaughran. It is the purpose of
this invention to provide a ventilator for railway
cars, buses, and automobiles which can readily
be installed in connection with exist-
ing windows or similar openings. The
particular feature of the invention, as
shown in the drawing, consists of the
arrangement of a trough-like baffle
plate mounted within a hood which
will effectively prevent drafts within
the compartment while at the same
time will freely permit foul air to be
exhausted from the interior. The movement of
the vehicle in which this ventilator is installed
creates a suction which readily draws the foul
air from the compartment, the trough-like baffle
plate preventing the outside air currents from
creating a draft within.

BrAKE Drum

Patent Number 1,966,130, Raymond J. Norton.

Several things are to be desired in a brake
drum such as those used in automobiles. The in-
terior surface should have a high coefficient of
friction and at the same time
should be wear-resistant. The
drum should be capable of dissi-
pating heat as rapidly as pos-
sible, and should be resistant to
corrosion. The present invention
has as its object to provide a
brake drum of composite struc-

I If

ture which will have all of these desirable qual-
ities. The brake drum is made of a material such
as low carbon steel, formed in the usual man-
ner. Then the interior surface is subjected to a
case-hardening process so as to render this por-
tion of the drum harder than the remainder.
Then the exterior surface may be treated so as
to increase its resistance to corrosion and also
its heat emissivity. This is done by forming on
the surface a skin or coating of aluminum oxide
by means of anodic oxidation.

SADIRON

Patent Number 1,965,746, Michael N. Matveyeff.

One of the dangers of using ordinary electric
sadirons is that if they are left on the work un-
attended for any appreciable length of time there
is a possibility of burn-
ing the material being
pressed. In the present
invention means have
been provided for elimi-
nating this trouble.
Springs and a movable
weight are so provided
that when the hand of
the operator is removed from the handle of the
iron the handle will spring backward, shifting a
movable weight and causing the working face of
the iron to be lifted from the material being
pressed and held upward at an angle. The draw-
ing herewith shows how this is accomplished, a
latch being provided at the forward end of the
handle, which latch closes only when the oper-
ator’s hand is on the iron. The movable weight
consists of a quantity of mercury contained with-
in the handle. When the iron is in its tilted posi-
tion, the current remains on.

BrLow TorcH

Patent Number 1,966,252, Lester L. Lasher and

Arthur Goddu. One of the serious difficulties
with automatic blow torches, as ordinarily con-
structed, has been the inability of the torch to
operate at maximum effi-
ciency when the torch is
tilted to an unusual angle
such as may be required
by some particular job.
When this happens the
alcohol or other liquid fuel
rushes into the space nor-
mally occupied by the va-
porized gases when the
torch is upright and so
causes a diminution and in some cases an actual
extinction of the flame. In the present invention
a plug or barrier is inserted in the fuel cham-
ber, as shown in the drawing, through which the
wick passes. Thus the liquid fuel is retained in
position in the bottom portion of the tank and
space is reserved in the upper part for the vola-
tilized gases. Other improvements in the con-
struction of automatic blow torches are described
in detail in the patent specification.

CAMERA

Patent Number 1,967,279, Oskar Barnack. Where
distance meters are used on ordinary cam-
eras, it is usually necessary for the operator to
move his line of vision from the distance meter
to the view finder before
he can complete his ex-
posure. In the present in-
vention a system of prisms
and mirrors is so arranged
that the operator can use
both the view finder and
the distance meter or range
finder merely by moving
the eyeball slightly. As shown, one line of vision
is straight ahead through the view finder. By
shifting the line only slightly to one side, vision
is through the prisms and mirrors of the range
finder. Thus it is possible to make accurate ex-
posures with a minimum of inconvenience.

The above information has been taken from copies of patent specifications. No further details are available except as can be obtained from such specifications.
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Virginia chemists who have produced dozens
of different compounds, many of them new
to chemical literature.

Next, these morphine derivatives are sent
to the University of Michigan, where their
action is studied on animals and compared
with morphine. Most striking so far is a
compound which, although only three times
as toxic as morphine, possesses pain reliev-
ing qualities 10 times as great, and 30 to
40 times the general depressant effect. This
derivative, dihydrodesoxymorphine-D, might
be given in small doses with greater general
effect and less toxic danger than a large
dose of pure morphine. It was made by re-
moving one of the side chains from the
phenanthrene nucleus and replacing it with
hydrogen. Certain of the new compounds,
which have been made and which appear
most promising for medical uses, are being
tried out on human patients to see whether
or not they possess addicting properties.

Courtesy Lavashower, Inc.

This space-saving unit for modern
bathrooms may be installed in a
space no larger than five by seven
feet, yet it provides a complete
lavatory and bath tub with shower.
The tub is recessed under the lav-
atory, giving all the advantages
of a standard tub. The other sup-
port of lavatory is a towel cabinet

Yellow Glass

NDIUM, the rare metal with which sci-
entists are just becoming acquainted,
was so named because its discoverers found
that it produced indigo blue lines in its
spectrum. It seems odd that a substance so
historically associated with the color blue
should find a new and promising use in
coloring glass yellow. William S. Murray,
of Utica, New York, who is devoting him-
self to the study of this little-known element
in an effort to find commercial uses for its
unique properties, has recently found that
indium sesquioxide imparts a beautiful yel-
low color to glass, ranging from light canary
to dark tangerine-orange, depending upon
the amount of indium used.
Heretofore, the production of yellow glass
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SCALD you"

LITTLE THINGS THAT ADD TO
YOUR COMFORT AND SAFETY ARE
IMPORTANT TO STATLER HOTELS

E Probably not one person in a
{j

o L

2

thousand has ever been badly

scalded in a bath. Butagainst

even that thousand to one

chance you are protected ata

Statler Hotel. Out of our long

N experience, we realize there
In every Statler Hotel,
hot water i constantly
| kept at a safe temper-
ature by automatio don-
trol, inspected regular-
{u by an Engineer, as

might be a danger, however
slight . . . so we guard you
against it by automatic con-
trol of hot water temperature.

This may seem a “little

thing”. Many hotels do not provide it. But it
is further proof of how Statler Hotels accept, as
a duty, the constant protection of your health
and comfort...the provision of every feature
essential to complete satisfaction.

While we’re in the bathroom, let’s look at
some other “little things”. There’s a towel hook
placed at convenient height.. . a water mixer
valve to regulate the temperature of the shower
with a simple twist of your wrist. The shower

| itself is something you’ve probably taken for
granted . .. but few hotels have followed the
| Statlers’lead in providing a shower in every bath.

Space permitting, we could list dozens of such
things ... “little things” we have discovered in
our pursuit of perfection in hotel service. Clean,
new pen points, both “stub”and “fine”...fresh,
free-flowing ink...a pin cushion with its quick-
repair supply of buttons, pins and threaded
needles...a gadget for hanging trousers proper-
ly...theconvenientdesk calendar...a telephone-
attached memorandum pad, etc., etc.

And when it comes to slumber, no one could
be more solicitous than we of your comfort.You
lie on a luxurious inner-spring hair mattress,
| with its protector pad to give unusual smooth-
ness. Your downy pillows are sheathed in sani-
tary inner slips as well as snowy white outer
ones. You sleep better because we have thought
of such things as sound-proof floor and wall
construction . . . felted, double connecting doors
. . . controlled volume of your neighbor’s radio
.. . supply carts with rubber tires and bumpers
... even an ingenious device outside your door
to tell employees the room is occupied and the
door locked. ..

Some of these things you get at some hotels.
All of them you’ll get only at a Statler. To them
we add an unparalleled service, rendered by a
staff of selected, trained employees.

From whatever angle we approach our story, the
conclusion is the same: Statler Hotels are fulfill-
ing a self-assigned obligation to pioneer in the
development of new ideas that will continually
add to the pleasure of staying at these hotels ...
and to give you complete hotel service— Statler

Service.
@ Wé«m( PRESIDENT

HOTELS

shown above.

“THE WATER'S PLENTY
HOT BUT IT CANT
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FEATURES OF HOTEL SERVICE
PIONEERED BY STATLERS

@ Pin Cushion

@ Free Morning News-
paper

@ Circulating Ice
Water

@ Free Radio Recep-
tion

@ Bed Head Reading
Lam,

@ Full-length Mirror

@ Inner-spring Hair
Mattress

@ Certified Guest
Room Lighting for
Eye Comfort

@ Private Bath with
Every Room

@ NoTippingatPublic
Restaurant Check-
rooms

@ No Tip Chiseling in
Washrooms

@ One-day Laundry
Service without
Extra Charge

@ Street Store Prices
for Cigar and News-
stand Items

@ Statler Service
Training of
Employees

@ Price of Room
Posted in the Room

@ A Guarantee of
Guest Satisfaction

'STATLER

C/eue um[ $2.50 :befto[f $2.50 éf OZDN.L.J $2.50 /ltﬁfﬁ[o $3.00
50}[0&1 $3.50 /l/’n/ Z/DI/( Mol‘e[ /ﬂenn.&y/wm[:l) $3.50

ROOM RATES BEGIN AT PRICES SHOWN



214

No More Weary
Stair Climbing
o

Shepard Automatic
HomeLIFT. Surprisingly
Low in Cost.
Economical—Operates from light-
ing current at less than a cent a
day. Fully automatic, yet simple
and safe. Children and older tolk
can operate it. Will not move un-
less every safety precaution has
been followed. Cabs of beauti-

fully finished genuine walnut.
Easily installed. Astonishingly low
cost. Write for catalog.

THE SHEPARD ELEVATOR CO.

2415 COLERAIN AVE. CINCINNATI
NEW YORK—96 LIBERTY STREET

Representatives in all principal cities.
A fine proposition for dealers.

Home LIFT

Patents Pending

Air Conditioning
By J. A. Movkr and R. U. Firrz

HEere for the first time in one
volume is a complete treatise.
The first half of the book covers
theoretical fundamentals and
discusses such phases of air con-
ditioning as air filtration, re-
humidity
and so on. The second half gives

frigeration, control,
a thorough study of design re-
quirements, including such fea-
tures as examples of typical air
conditioning designs with the
necessary calculations for thea-
ters, restaurants, food factories,
textile mills, and so forth, also
giving attention to recent ad-
vances in household, office build-
ing, railroad train, and theater
applications.—$4.20 postpaid.

SCIENTIFIC AMERICAN
24 West 40th St.,, New York
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has depended on compounds of uranium,
cerium, and titanium. The uranium hydrate
has a greater coloring power than any of
the usual compounds. Cerium and titanium
have been used together in rather substan-
tial amounts but the color is lighter than
is desired. Uranium gives a canary yellow
color.

So far as has been determined, indium
sesquioxide gives a more intense yellow
color than any of the other oxides used.
One-half pound imparts a beautiful yellow
to 1000 pounds of glass-forming materials.
This amount is about one seventh that of
the metallic oxides previously used for col-
oring glass yellow.—A. E. B.

European Shelterbelts Help
Modify Climate

RESIDENT Roosevelt’s plan for the

establishment of a vast shelter belt of
trees across the drought-stricken Great
Plains, while representing by far the largest
reforestation project of its kind ever un-
dertaken in this country, is not the first at-
tempt ever made to modify climatic and
agricultural conditions by tree planting, ac-
cording to the Forest Service, United States
Department of Agriculture.

One of the most famous large-scale tree-
planting projects was begun more than 60
years ago on the steppes of southern Rus-
sia, where conditions are in many ways
similar to those of the prairie regions of
this country. Protection forest strips were
planted over thousands of acres as a de-
fense against the “black dust storms” caused
by the heavy winds which raged over the
plains. Studies show that the forest belts
reduce the average wind velocity between
the strips by 35 percent during summer and
about 20 percent during the winter. Evapo-
ration of moisture between the strips, as
contrasted with open prairie areas, is re-
duced by 30 percent, and yields of grain
in a typical dry year were more than a
quarter ton per acre greater than in the
open prairie.

The Landes region of France is another
striking example of the conquest of man
over the inimical forces of nature. Forest
planting here has reclaimed thousands of
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acres of waste lands and has vastly im-
proved living conditions. Large-scale forest
plantings have also been carried on in more
recent years in Italy and Hungary for the
reclamation of waste lands and the pre-
vention of erosion.

A notable reforestation project was be-
gun by the Forest Service some 30 years
ago in western Nebraska, and a green,
growing forest, already yielding some tim-
ber, now covers thousands of acres of what
were formerly barren sandhills. The area
is now the Nebraska National Forest.

The Forest Service has made extensive
studies of existing wind-break plantings
in Nebraska and Kansas, and has found
windbreaks effective in reducing surface
velocity of the wind to a distance at least
20 times the height of the trees. Their
effect in conserving soil moisture, prevent-
ing movement of the soil by winds, and in
increasing crop yields has also heen noted.

Dinitrophenol Dangerous

HE “reducing racket” has a group of

new and dangerous drugs, dinitrophenol
and related compounds. Racketeers are sell-
ing these drugs in fat reducers in spite of
reports of deaths caused by their com-
pounds, says W, G. Campbell, Chief of the
Food and Drug Administration. “Reducing
agents containing these drugs,” says Mr.
Campbell, “have sprung up like mushrooms
all over the country, and are endangering
the lives of patrons. The Federal Food and
Drugs Act has no jurisdiction over products
of this type, dangerous though they may
be. All that the Food and Drug Administra-
tion can do is to warn the public that these
compounds are dangerous.”

Clinical evidence shows, Mr. Campbell
said, that these drugs act by increasing the
metabolic rate. This amounts to a speeding
up of the body processes, resulting in a
destruction of the tissues, including fat, to
provide fuel for the accelerated metaholism.
Common symptoms are increased tempera-
ture, pulse or respiration, or copious sweat-
ing. In particular, Mr. Campbell warned,
these drugs should not be used by individu-
als suffering from chronic rhgumatism, al-
coholism, tuberculosis, or diseases of the

v I

A view of the three-inch nozzle used in sluicing off the overburden on a quarry
at the site of Norris Dam on the Clinch River, Tennessee. Water was used at a
pressure of 100 pounds, and the overburden was washed off (Continued at right)



OCTOBER - 1934

heart, liver or kidneys, as poisonous and
otherwise harmful effects are even more
likely to manifest themselves. There is also
some evidence that they may cause pro-
found disturbance of the blood-forming
organs.

These drugs, in common with many others,
may serve a useful purpose when the dosage
is properly adapted to the needs of the
individual patient, provided there are no
contra-indications to its use. Proper dosage
and indications for use, however, as well
as prompt discovery of toxic effects, can be
determined only by a skilled physician.
Furthermore, there may be unexpected
harmful effects that are not disclosed by
the first tests. Such effects can be deter-
mined conclusively only after extensive
trial and use, in addition to the tests which
should in all cases be made before the
preparation is offered to the public.

—_— ———m—

Mercury-Made ‘“‘Sunlight”

ERCURY, the liquid metal which we

knew as the fascinating quicksilver
in childhood days, is responsible for a new
light source that is expected to exert con-
siderable influence on artificial lighting
practice of the future. This new light
source was developed in the engineering
laboratories of the Westinghouse Lamp
Company and is known as the high-pressure
mercury lamp.

The principle of producing light by bot-
tling metallic vapors and then passing an
electrical charge through them was the
basis of the sodium lamp invention by the
Westinghouse engineers in 1917. It was not
until 1932, however, that suitable glass,
which would withstand the deteriorating
chemical reaction of sodium vapor, was de-
veloped. The success of this research paved
the way to the high-pressure mercury vapor
lamp.

Perhaps the outstanding feature of the
high pressure mercury lamp is its high op-
erating efficiency. The use of vaporized
mercury as a source of light is in itself
nothing of revolutionary character. For a
number of years, low pressure mercury
lamps have been in-use, but their efficiency
is on the order of 15 to 20 lumens per watt.

SCIENTIFIC

In the new lamp mercury in an inner tube
is vaporized by an electric arc and the pres-
sure kept relatively high through the main-
tenance of a high operating temperature.
In this way, it is possible to obtain effi-
ciencies of 35 to 45 lumens per watt. The
resultant light is distinctly bluish-white in
color instead of the bluish-green of low
pressure design.

The glass inner tube, which is approxi-
mately 7% inches long and 13 inches in
diameter, contains a drop of mercury which
is vaporized by the electric arc. There are
two electrodes at each end of this inner
tube. The arc is established between these
electrodes. One of the reasons for construct-
ing the lamp with two tubes was to provide
a means of conserving heat. The outer tube
or the apparent lamp bulb acts as a jacket.
In the space between these two bulbs is
nitrogen gas at approximately one half at-
mosphere pressure. This gas prevents arcing
between the metal parts which hold the
inner tube firmly in the lamp bulb. The
ends of the inner tube are coated with a
gold paint which reflects heat back into the
inner tube and further contributes to a
constant high temperature.

The electrodes in the ends of the inner
tube are coils of tungsten wire. Trapped
in each coil, however, is a small slug of a
special chemical compound which supplies
a copious flow of electrons from the time
the lamp first begins to operate—A4. E. B.

————
Wiley Post’s Altitude Suit

HE indomitable and skilful Wiley Post
is planning to fly in his globe girdling
airplane, Winnie Mae, from London to Mel-
bourne, Australia, in two days, in an attempt
to capture the first prize of 10,000 pounds
in the MacRobertson International Air
Race. Post plans to make the England-
Australia flight at an altitude of approxi-
mately 30,000 feet, and with his highly
supercharged engine and Smith control-
lable pitch propeller hopes to attain a speed
of 300 miles per hour in the thin air of this
great height.
Of course the equipment needed for this
feat is of considerable complexity. Not the
least part of this will be a special altitude

G
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(Continued from left) the hillside to be caught in a series of check dams. The
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material collected is being used as a fill for a coffer dam on the west side of the
dam proper. Above: General view of the quarry after sluicing operations started
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HOLLYWOOD GOES MIDWEST!

2,400
METERS

1 [/ WORLD-WIDE B

RECEPTION BNV T IR 1
GREATEST
BEFORE you buy L UIIURZARY 2

any radio, writefor
FREE copy of the new
Midwest 1035 "Fifteenth Anniver-
sary" catulog. Learn why popular
movie stars like Jean Harlow, Rich-
ard Arlen, Claudette Colbert and
Gingor Rogers prefer the Midwest)
Super De Luxe 16-tube All Wave L .
Radio. Learn why over 110,000 Deluxe Auditorium
customers SV to ¥ by
buying direct from Midwest. ﬁ[pe SPEA KER
You, too, can make o positive sav. LSS YUBES
ing of from 30% to 50'% by buy-
ing this more economioal way. Why be con-
tent with ordinary so-called “All-Wave",
*Duoal Wave"or * Tri- Wave' receiverswhen
Midwest gives you more wave lengths in to
day’s moat perfectly developed 16-tube Su-§
per DeLuzxe ALL-WAVE radios that are
provenby 4 years of success . hat carryan
iron-clad guarantee of foreign reception.
These bigger, better, more powerful, clear-
er-toned, super-selective radios have FIVE
distinct wave bands: ultra-short, short, medium, broadeast
and long. Their greater all-wave tuning range of 9 to 2400
meters (33 megocycles to 125 KC) enables you to tune in
stations 12,000 miles away with clear loud-speakerreception.
Now, you can enjoy super American, Canadian, police, ama-
teur, commercial, airplane and ship broadcasts...and derive
new excitement from unequalled world-wide performance.
50 ADVANCED 1935 FEATURES
TRY this super de luxe 16-tube All-Wave radio in yourown
home for 30 days—before you decide. The new36-page
catalog pictures the complete line o artistic consoles and
chassis. See for yourself the 50 advanced 1935 features.

DEAL DIRECT WITH LABORATORIES.
NCREASING costs are sure to result in SAV !,'l.l;

higher radio prices soon. Buy before the
biz advance...NOW ...while you can

take advantage of Midwest's sensational 0,
values . . . no middlemen’s profits to pay. (1]
You save 30°% to 509 when you buy this

popular way . . . you get 30 days FREE
trial. .. as little as $5.00 down puts a Mid-
west radio in your home. Midwest gives

®_. guarantee, foreign reception guarantee,
money-back guarantee. Send today for
FREE catalog.

MIDWEST RADIO CORP. .ii
Established 1920 ¢
Dept. 624, Cincinnati, U.S.A.

Cable Address, Miraco, AllCodes

AMATING 30:DAY FREE TRIA
OFFER AND NEW 1933 CATA
MIDWEST RADIO CORP,, User-Agents
Dept. 624 Make Easy
Cincinnati, Ohlo. Extra Money

‘Without obligation on my part send me | Check Here
your new FREE 1935 catalog, and com- | for

plete details of your liberal 30-day | Details
FREE trial offer. This is NOT an order.

Address . ...
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The Type RF-6

TERROMETER

Patent Pending

&
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A Geophysical Instrument

For Exploring The Subsoil
Representing the most modern means for
detecting the presence of buried or sub-
merged masses of electrically conductive
materials, such as gold, silver, copper,
aluminum, brass, iron, ore beds, metallic
deposits, etc. Economical and simple to
operate. Highly sensitive. Moderately
priced. Write for Catalog G, which de-
scribes this most modern method of ex-
ploring the subsoil.

ENGINEERING RESEARCH CORP.
Suite 326, Giddens-Lane Bldg.
Shreveport, Louisiana

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

TecH EDITORIAL SERVICE
26 WesT 40T ST., N. Y. C.
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| suit. On such a long journey it is of course

impossible to rely on the usual oxygen
supply which pilots use for altitude flights
of comparatively short duration. Wiley Post
has hit on an entirely new idea in this
altitude suit of his, which is shortly to be
tested in a practice flight.

The flying suit has been developed by
the Goodrich Rubber Company, who are
also responsible for the well known airplane
“de-icers.” We are indebted to the engineers
of this company for a first hand description
of the suit.

A dural helmet, similar to those used by
divers, is attached to a rubberized silk fab-
ric shirt. Gloves are continuous with the
sleeves; pants of the same material are at-
tached to rubber boots.

The helmet is made with a fixed glass
visor, with a mouth door which can be
opened at will, and which when closed is
sealed with sponge rubber. At the top of
the trousers is a metal ring to which the
fabric is cemented so as to form a seal.
The skirt of the shirt is sealed around the
ring at the top of the trousers by means of
a separate split ring.

The suit is inflated by a line from the
engine supercharger. There is also a sep-
arate line carrying warm air, which is
heated by passing through a copper coil
wrapped around the exhaust stack. The
flier can lead this hot air into his helmet
and remove any frost which may collect at
high altitude. Another connection of the
hot-air line will provide warm air for the
suit itself. The suit is designed so as to
withstand a pressure differential of five

| pounds per square inch between the inside

and the thin air of the outside atmosphere.
The gloves at the ends of the sleeves are
made of rubber and are tight fitting. Rough-
ly, the principle of an inner tube casing has
been followed in the design of the suit.

At the knees and elbows there is an
elastic rubberized fabric material which fits
snugly but affords freedom of limb move-
ment.—A. K.

—_—
A Real Golf Practice Device

HE royal and ancient game of golf has
been played for more than four cen-
turies without a satisfactory practice device
that enables John W. Duffer (or Mrs. Duf-
fer and son John Jr.) to step up to a real

o
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golf ball in the privacy of their own home,
hit said golf ball as hard as possible with
a real golf club, and obtain registration of
slice, hook, distance, and direction in a
few feet of space. True, many attempts
have been made to provide the ideal device,
using complicated electrical and mechani-
cal systems.

It remained, however, for John K. Staf-
ford, an engineer of the General Electric
Company, to invent Golf Register, which
will accomplish the desired results in a
simple manner.

Golf Register consists essentially of a
ball harnessed to a leather strap encased
in a collapsed rubber tube. The tube in
turn is held inside an aluminum trough.
The aluminum trough is pivoted at one end
and forms both a friction device against
pulling out of the rubber tube, and a di-
rection indicator. A vertical stud driven
through the center of the golf ball serves to
tee up the ball for a drive. When hit, the
ball flies forward, but is brought to rest
within 12 feet of forward travel.

Slice or hook is registered while the
clubhead is in contact with the golf ball,
by the proportionate rotation of the ball in
a clockwise (slice) or counter clockwise
(hook) direction on the vertical stud. This
registration is then preserved by “friction
lock” principle. This is obtained by an ex-
tremely simple mechanical construction that
locks the ball against further rotation on
the stud, as the ball shoots forward and
beats down violently against the ground.
This friction lock is accomplished by the
mushroom shaped head of the stud G,
shown vertically mounted through the ball
in the accompanying cut. When the stud
is in the position shown in the cut, the golf
ball exerts practically no pressure against
the mushroom shaped head of the stud.
Hence, the ball can rotate clockwise (slice)
or counter clockwise (hook) on stud G
while the clubhead is in contact with the
ball, and the proportionate rotation of the
ball into the slice or hook area on top of
stud head G, indicates the severity of the
slice or hook. The ball is then locked in
this position, and is held by friction against
further rotation, as the ball shoots forward
and beats down violently against the ground
in coming to rest.

Carry distance (flight in air of free ball)
is registered by the amount of collapsed

AT

The golf practice device, described above, in use
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rubber tube H pulled out by the momentum
of the ball straining forward against the
backward drag of the rubber tube in the
friction trough C. The inside bottom of the
trough C is calibrated in multiples of fifty
yards, to register the approximate distance
that would have been obtained by a free
ball. Direction of flight of ball as it leaves
the tee is recorded simply by the “weather
vane” action of the aluminum trough C
which is so light in weight that it swings
around to point toward direction of flight
taken by ball.

e ———E—

Silica Black

ILICA black is the name given by C. A.

Jacobson of West Virginia University
to what seems to be a new chemical sub-
stance, developed by him. Silica black is
made by mixing together finely divided coal
and siliceous material such as diatomite.
The mixture is heated in the absence of air
to a temperature between 650 and 1100
degrees, Centigrade. The resulting powder
is separated into three grades, the finest
having a specific gravity of 0.25 and being
composed of 18 percent carbon, 75.5 per-
cent silica and 6.5 percent oxides, sulphides
and silicides of iron, aluminum, and other
metals.

Silica black has a high oil absorption,
mixes well, and has good spreading quality;
it therefore might be used as a pigment in
paints, printing inks, and so on. It reduces
metallic oxides at high temperatures. It
adheres tenaciously to objects and might
be used as a carrier for insecticides, wood
graining, leather tinting, and so forth.—
A. E. B.

e ———————

Hazards in Economy

G«

ON’T buy “gas savers,” “grease ab-

sorbers,” or “burner protectors.” They
don’t save a penny; in fact, they usually
cost more by increasing gas bills and many
of them cause headaches, or worse effects
of that stealthy and dangerous poison, car-
bon monoxide.

The National Bureau of Standards has
conducted an investigation of a number of
gadgets and appliances that were sold over
the doorsill by salesmen who lauded them
to the skies in extravagant claims of their
value. The results of this research called
for a warning against such purchases, which
the Bureau issued.

All of the “gas savers,” it stated, affected
the operation of a satisfactory gas range
in such a way as to increase the tendency
to form carbon monoxide, which even in
very small amounts is injurious to health.
Although agents sometimes boasted of a
reduction in gas bills as high as 30 percent,
none of the attachments tested increased
efficiency appreciably, while some of them
considerably increased the amount of gas

SCIENTIFIC AMERICAN

Diagram of the golf practice unit, |

showing the parts discussed in text

needed for certain purposes.

The “burner protectors,” the report con-
tinued, keep the burners clean but do so
at the expense of cooking efficiency. None
of the water backs tested proved satis-
factory while some of them caused the
formation of carbon monoxide. Attachable
solid tops and all the varied things which
are placed in the flues tended to prevent
complete combustion and to lower effi-
ciency and were an actual menace to health.
A flue is constructed by the manufacturer
to be as small as possible and still allow
complete burning of the gas, and when it
is obstructed further to keep more heat
in the stove or for any other purpose, a
dangerous condition frequently results.

“The ‘grease absorbers,’” scientists ob-
serve, “should be called grease diffusers, be-
cause they merely distribute the grease
more uniformly around the kitchen. Those
that are filled with steel wool or other
material in such a way as to obstruct the
passage of the flue gases may become dan-
gerous.”—Science Service.

e ———

Honey for Golf Ball Centers

ITH a golf ball that is literally a

“honey,” golfers ought to be able to
register some “sweet shots.” Experiments
have shown that honey possesses several of
the chemical requirements that fit it for
use as a golf-ball center. Many substances
have been tried as centers for golf balls
but the ideal material for the purpose has
not yet been discovered.

According to Arthur M. Maas, in Chem-
istry and You, honey is hygroscopic, or has
a natural affinity for water, and so will not
dry out. It is not explosive—some golf ball
centers have been. It is non-corrosive—a
center filling that burns if the covering
breaks is distinctly not nice.

Besides these requirements, golf-ball cen-
ters must have the following qualities:

High density—the weight per cubic inch
must be high so the ball will not be affected
by wind, and will hold a true course.

Elasticity—this makes it bounce from the
club, and gives liveliness.

Small change in volume with changes of
temperature—the ball should act in nearly
the same way on hot and cold days, and heat
should not burst it by expansion of the
center material.

Uniform viscosity, or “gooiness,” deter-
mines the spin of the ball on hot and cold
days—A. E. B.

—— e ——

No Man-Made Device Starts
or Stops Rain

ANY suggestions for stopping the
severe drought of 1934 have come in
to the United States Weather Bureau dur-
ing this summer, just as many are received
for stopping floods in times of excessive

|
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“25 WAYS
TO EARN EXTRA

MONEY

WITH A TYPEWRITER"’

Here is a booklet you will read, cover to
cover! It is literally packed with tried-and-
tested, *“‘spare-time” money-making ideas!
Whatever your age or vocation, if you
really want to earn extra money, it will be
of real value to you. Send for your free
copy even if you do not own a typewriter.
Royal’s latest handbook, just off the press,
shows how you can buy one and actually
make it pay for itself many times over. Use
the coupon today. The supply is limited.

ROYAL PORTABLE

Finest of home-sized typewriters

Easy to operate—even
if you have never typed
before! Fast! Sturdy!
Standard 4-bank key-
board. Many exclusive
features. 3 models...3
prices. Monthly pay-
ments easily arranged.

0n1y$3350zo $60

FREE! SEND FOR ROYAL'S NEW HANDBOOK

Royal Typewriter Company, Inc., Dept. SA-10

2 Park Avenue, New York City

O Please send free copy of your valuable booklet
‘“25 Ways to Earn Extra Money with a Type-
writer.”

O Iowna(Insert Make) ........................
Typewriter, Serial Number.... ... ... Please
send me the 'details of your special allowance on
home typewriters traded in this month.

Name

Street

City. State. -
o ¥oaTes% % 4% % %% o B Te oo o e% %% Yoo B3
foofogoaleofoads ol e esofe oo clealeatiode toateeZoale ol ofo o oo oZe sle s ool

you can have a

TELESCOPE

and
MAGNIFIER

The B & L TELE-FIER is two instruments in
one—and small enough to put in a vest pocket!

| Magnifies 6 times as a magnifier and 21 times as a

telescope. Easily converted.

With a Tele-Fier in your pocket, always ready
for instant use, you will find innumerable uses for
it. No one can afford to be without one at its low
price of $3.75.

Use the coupon below and attach it to your check
or money order.

Bausch & Lomb

BAUSCH & LOMB OPTICAL COMPANY
644 St. Paul Street, Rochester, N. Y.
s Please send me [] magnifiers for which I am enclosing

Name

Address
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HUDSON SPECIALS!

Your opportunity to
purchase a brand new
factory genuine Colt
model 1917, using the
45 Auto ctge. with clips.
Walnut grips, 5%” barrel, in
original box, special $21.95.
BELOW—A LIST OF FINE USED GUNS
Grade No. 1 Colt Auto 45 Gov
Grade No. 2 Colt Auto 45 Gov’
Grade No. 1 Colt Auto 25 cal. like new 11.75
Grade No. 1 Colt Auto 32 or 380 cal...
Grade No. 2 Colt Auto 38 Pocket Model (ﬂs ne“)
Grade No. 1 Colt Police Positive 38—4” Blu

Grade No. 2 Colt Police Positive 38—4” Blue
Jrade No. 1 S&W Hammerless 32-3” Blue, as .
TU.S. Army Leather Sling Straps, new, 1%4” Postpaid 85¢
185,000 Assorted Cartridges. Send stamp for list.

Free catalog Rifles, Colts, S. & W., Binoculars, Etc.

D. HUDSON SPORTING GOODS CO.
52 Warren St. (82 Deposit on €.0.D.>s) New York

SUPPLIES e
> CHEMICAL LAB!

New Catalog Saves You Money!

Get your copy of Kemkit's up- -to-the-minute
Apparatus Catalog of amazing values featuring
supplies for the home ar professional chemist. Send
15¢ in stamps to cover cost. Address Dept. 8. A.

Chemical 135 JOHNSTON ST.
Corp. BROOKLYN,NY.

CHEMISTS

NEW CATALOGS

« Catalog listing 10,000 chemicals, drugs,
flavors, ete. and 1,700 scientific books,

sent for 25c. Catalog with 3,000 illus-

trations of laboratory apparatus. 50c.

S(s}glass Still as illustrated, Cap. 1 Qt.,
.00.

LABORATORY MATERIALS CO.
637 East 7Ist Street, Chicago, lll.

WORLD WAR RELICS

FOR CLUB HOUSE OR DEN

Vickers Aircraft Machine Guns—cost the Govt. about

$700 each—rendered unserviceable without marring;
just released by War Dept. Weigh about 33 1lbs. Send
M. O., Check or Draft for $7.75; or on receipt of
$1.00 will ship C.0.D. by express.

FIALA OUTFITS, Inc., 47 Warren St,
Jm ARMY NAVY Batgams
4 Haversacks . Cart. belt... .
I $6. J.)

New York

Machete-bolo Flint pistol
Army saddle.. M/L shot gun...$4.85
Springfield cal. 30/06 rifle, 24” barrel now
$16.50. 1933 catalog, 364 pages of pistols, ar-
mor, guns, daggers, etc‘.. mailed for 50 cents.
New gpecial circular for 3c stamp.
p o2 Established 18635
Francis Bannerman Sons, 501 B’'way,

New Gland Lnfe

OL LD you like to again enjoy life—with youth.
fu! strength and health? Do you suffer night ris-
ings. prins in back, legs, feet—constipation. etc.?

Science has made an amazing discovery for you—a new M
drugless home prostate gland treatment. Endorsed

and used by many doctors. Over 100,000 users. Sent

on trial. If you don't fecl years younger in 7 days, Past
pay nothing. Write for offer and daring free book of

facts for men past 40.

W.J. KIRK, Pres.,9682 Morris Ave., Steubenville; 0. 40.’

Make money. taking pictures. iPhoto-

graphs in_big demand. Commercial

Photography also pays big money.

Learn quickly at home in spare time.

No experience necessary, Write today
TR

for new free book, ()pportumrws in

N. Y. City

Mudern Photography. American
aolowhotography, nem 2zs1.
1 Michigan Ave., Chicago.

BE INDEPENDENT

Don’t worry about your position or
your future. Assure yourself of a
steady, permanent income. Become an
expert photographer. ‘Wonderful
money-making opportunities—full or
spare time—enjoyable occupation.
Learnquickly by N. Y. L personal attendance
j or Home btudy courses—Commercial, News,

Portrait or Motion I’)cture photography. Earn
while learning. Free booklet,

New York l?‘stltdugelgof Photography
HOTOGRAPHY! 10 West 33 Street (Dept. 134) N. Y. C.
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rainfall. In fact, a single cause, the wide
use of radio, is often advanced for both
drought and flood. No device yet developed
by man is of any practical value in starting
or stopping rain, according to Dr. W. J.
Humphreys of the Weather Bureau.

Nature’s method of making rain, Dr.
Humphreys explains, is first to get an
abundance of water into the atmosphere
by evaporation from water surfaces, ice
surfaces, growing vegetation, and damp soil
and then to squeeze it out by lowering the
temperature.

Ordinarily there is enough moisture in
the air to provide at least a moderate rain-
fall whenever Nature’s machinery for its
condensation into raindrops is working
right. This machinery calls for the proper
distribution and movement of air masses
differing in temperature and density. In
other words, when a normal movement of
atmospheric “highs” and “lows” is inter-
rupted and a relatively stagnant atmospheric
condition is established and persists for a
long time, drought develops, notwithstand-
ing the fact that there may be enough mois-
ture in the air to produce rain.

Electrical devices, sprinkling the clouds
with dry ice, starting large fires, and setting
off loud explosions, among the other rain-
making schemes suggested, either do not
work or cost too much for practical use.

All of the electrical schemes investigated
by the Weather Bureau, Dr. Humphreys
says, are utterly useless.

Sending cooling substances up into the
clouds to cause rain, he adds, is about a
century old. Even liquid air has been tried.
This plan, however, is wrong in principle,
and no rain has ever resulted from such
practices.

The use of fire to produce rain was
strongly advocated 80 or 90 years ago and
this suggestion continues to bob up from
time to time. This method, Dr. Humphreys
says, is correct in principle, but the cost of
a fire big enough to break a drought would
be prohibitive.

—_— ————

Disposal of Distillery Waste a
Problem

LTHOUGH the sale of their product is
legal, the distilleries are finding that

the law of the land is directed against the
disposition of their by-products. At one
Illinois distillery, for instance, the Govern-
ment refuses to permit the discharge of
untreated waste into the nearby river, for
the resulting stream pollution would be
roughly equivalent to that from a city of
a million inhabitants. Consequently, the
distillery is installing industrial waste
treatment devices, costing approximately
300,000 dollars. The expenditure is to be
made for evaporators, additional dryers, and
housing. The plant, with a rated capacity
of 20,000 bushels per day, is to operate on
half-capacity output schedule wuntil the
treatment plant is in operation—A4. E. B.

—_— —————

New Type Double-Glazed Window

NEW type of double-glazed window,

known as Thermopane, which substan-
tially reduces heat loss through windows
and prevents frosting in cold weather, is
now being produced by The Thermopane
Company, a subsidiary of Libbey-Owens-
Ford Glass Company.
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Scientific

Self-Defence

By W. E. FAIRBAIRN

TRAINED for many years in the prac-
tice of jiu-jitsu, the author has
evolved a means of defence for the
nonactive civilian who wishes to be
able to protect himself from assault
by thugs or other malicious persons.
All the holds are fully described
and illustrated so that one can
readily practice them without fur-
ther instruction. Douglas Fairbanks,
who has somewhat of a reputation
for eﬁi‘ciency in jiu-jitsu, writes the
preface in which he heartily com-
mends the book as well as the
wrestling art of the author.—$3.65
postpaid.

Iustrated Magic

[Now reduced in pricel

By OrTokAR FiscHER

Now at last we have someone who
is not afraid to give away the se-
crets of the profession. There has
been somewhat of a gentlemen’s
agreement among magicians not to
allow even the mechanism of parlor
magic to be disclosed. Here we
have the whole works from the
wand and table up to the classic
illusions requiring big properties.
All the tricks are illustrated pho-
tographically, which has never been
done before except in a half-hearted
way.—Now $2.25 postpaid.

Testing

Precious Metals
By C. M. Hokk

AN EXHAUSTIVE pamphlet on rapid,
practical methods of testing alloys
and solutions for precious metal
content: The old method for gold
and silver, platinum and its alloys;
How to detect palladium and gold
in platinum alloys, dental alloys, or
solution; How to detect palladium
and nickel in white gold, platinum,
and so on; Methods of testing that
do not require acids—the flame.
The significance of the karat stamp.
A most useful and practical man-
ual.—65c postpaid.
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Corn Exchange
Bank
Trust Company

13 WILLIAM STREET

and

73 Branches located in
Greater New York
Established 1853

MAKE ARTIFICIAL MARBLE

Colorful glossy tiles, no polishing, rather uncanny.

Tabletops, bookends, whetstones, ash trays, imita-

tion granite, sanitary floors. Hard, inexpensive, fire-

proof ; enamels wood. Rubber molds formakingnovel-

ties and statuary. Secret cement processes. Amaz-

ing samples free. (So. California, business reserved.)
JOHN K. PAYN

945 Grande Vista Avenue Los Angeles, Calif.

--all dmerem—can be built with the aid
of PLOT GENIE. ndorsed by editors
and Amcncan Fiction Guild, widely used
by successful authors and Motion Picture
Studios. Equally valuable to professional
or new wnler Booklet free.

NEST E. GAGNON CO.
Dept. 793A 1541 N.' Western Ave.,

Hollywood, Calif.

The Midget Slide Rule

equals a 12 In. straight slldc rule mE
cision. Has B, C,

Binary, Add and Subtract scﬂles vae-
Logs. Gives Trig. functions to 1 minute;
| from 0 to 90 degrees. The Engine-divid-
ed scales are on white coated aluminum.
Permanently accurate. The Midget is,
undoubtedly, the most versatile calcula-
tor ever invented. 4 In. Price, with
Fabrikoid case and Instructlon Book,
$2.00. cash or C. O. Money back if
not satisfactory. Circulars free.

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

(Pateated 1-17-22)

When you write to advertisers
® The Editor will appreciate

it if you will mention that

Zou SCIENTIFIC
AMERICAN

it in

Amateur

Telescope Making

Areert G. IncaLrs, Editor

All the information you will need as to
grinding, polishing and silvering mir-
rors. How to test and correct them. How
to design and build a mounting, together
with a few chapters of more advanced
work. All in language anyone can un-
:rstand. $3.00 postpaid domestic.
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24 W. 40th St. New York City

WE HELP INVENTORS

Develop Inventions — Sell Patents
Fifteen years experience.
MANUFACTURERS
wanting high grade new Products to Sell
write us

ROY J. ANDERSON, Consulting Engineer
6140 S. Mansfield Ave., Chicago, Ill.
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The product consists of two panes of glass
so fitted to each window sash that a de-
hydrated air space is provided between and
reduces the flow of heat and cold. The de-
vice, which has been applied successfully in
solving problems of air conditioning, is ex-
pected to have a widespread effect in the
construction of windows in new homes and
buildings.

Building engineers also have found that
the Thermopane principle, besides prevent-
ing frost formation, eliminates condensa-
tion on the glass of windows, unless the
inside humidity is excessively high.

Several of the nation’s foremost architects
and builders, who have used Thermopane
in new buildings designed by them, have
indicated their confidence that the day of
double glazing of windows in building
definitely has arrived.

Tests conducted by engineers showed that
the new principle saves about 50 percent
of the usual heat loss through windows.
The engineers also predicted that the dou-
ble glazing idea will be used widely in the
refrigeration field.

Ninth International Photography
Congress

HE first International Congress of Pho-

tography was held in Paris in 1889.
Since that time meetings have been held
at intervals of three to five years, exclud-
ing the four-year war period, in Liége, Brus-
sels, London, and Dresden, in addition to
Paris.

The next congress, the ninth, will be
held again in Paris next year, 1935, from
July 7 to July 13. The meetings will be
held in the rooms of the Société Francaise
de Photographie et de Cinématographie, 51
rue de Clichy, Paris (IX¢).

The Ninth Congress will be organized on
lines similar to those of previous congresses.
The active organization will be in the hands
of a French committee consisting of repre-
sentatives of many of the scientific, photo-
graphic, and allied societies of France, and
headed by the French Photographic Society.
The arrangements in other countries are
made by the local National Committees.
These committees have been established in
many countries to deal with the proposals
and recommendations of the congresses, to
present material to the congresses for inter-
national consideration, to arrange for a
series of first-class papers on appropriate
photographic subjects to be submitted to
the congresses, and so on.

The Secretary of the American Commit-
tee is Dr. Walter Clark, Research Labora-
tories, Eastman Kodak Company, Rochester,
New York. There are two sub-committees
in this country, dealing respectively with
Sensitometric Standardization and Motion
Picture Standards.

CURRENT BULLETIN
BRIEFS

ScurLpTUuReEs BY HERBERT HASELTINY OF

CuampION DoMESTIC ANIMALS OF GREAT
BritaIN, (Zoology Leaflet 13), provides an
excellent representation not only of the par-
ticular champions which were used as mod-
els, but also of types illustrating physical
characteristics of various outstanding breeds
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YOUR

PATENT i

If You Hope to
_ Realize Profits
from your invention, you must pro-
tect it with a U. S. Government
Patent. Otherwise you may find that
all your time and labor have been
lost, because it often happens that
other inventors are working on the
same idea. IF YOU HAVE AN

IDEA, TAKE STEPS TO GET A
PATENT AT ONCE! Your
first step is to get my FREE

BOOK. It tells you in simple, T}u’s
plain language just what you

must do, how you must pro- I‘]‘}l‘EE
ceed in order to secure Pat- ook

ent protection.

. ISERVE YOU
IN SECRECY

Any drawings, sketches or
letters you send me will be
kept in strong, steel, fire-
proof files, that are
accessible only to
authorized mem-
bers of my staff.
Your first step is
to Send the Cou-
pon for my Free
Book.

l,LARENCE A. GBRIEN

REGISTERED PATENT ATTORNEY

s fowr

548-T Adams Building

WASHINGTON, D.C.
Please send me your FREE BOOK ‘‘How to Obtain |

a I:alcnt without any cost or obligation on my
par|

Name

City. State

|
i
I
Address I
|
K|

Experimental and Model Work

Fine Instruments and Fine Machinery
Inventions Developed
Dies, Gear Cutting, Ete.

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

Special Tools,
HENRY ZUHR,

INVENTOR’S UNIVERSAL EDUCATOR

Contains 900 mechanical movements ; 50 Perpetual Mo-
tions; instruction on procuring and selling patents and
selectmg an _attorney, etc. Suggests new ideas. Price $1.00
postpaid in U. S. A. Address Albert E. Dieterich,

602H Ouray Building, Washington, D. C.

—INVENTION IS ONE PROBLEM—,

Developing the invention for its
commercial value is another problem

VVe are concerned with developing the commercial value
of useful inventions that have good patent protection.
If you have such an invention, submit it to us and
we will give it careful consideration.
All communications treated with strict confidence.
We have been developing inventions since 1910.

THE MERRILL COMPANY
343 Sansome St. San Francisco, Calif.

I SELL PATENTS

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

CHARLES A. SCOTT

Lstablished 1900

773 SA Garson Ave. Rochester, N. Y.

INVENTIONS WANTED

PATENTED—UNPATENTED
any size, any material, for any legitimate purpose.

Bosley Mfg. Co., 79 High St., Torrington, Conn.

| |ELP rorR INVENTORS!

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

CRESCENTTOOL COMPANY,Dept.H,Cincinnati,0.

experience.
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ALL ELECTRIC
ALL-WAVE AIR SCOUT

ONLY SET OF ITS KIND IN THE WORLD

This powerful little set

operates directly from

any house lighting cir-

cuit, either a.c. or d.c.

It brings in all stand-

ard broadcast stations

and also police calls,
foreign statiox;nxs,l code
E s- Atlantic

Invented by H. G. Cisin []Jnll‘l) n ler aclcl;\'ersa?i ons.

Pat. Pending. U. 8. Ser. No,592.686 {ges five plug-in coils

to cover hand from 10 to 530 meters. Compact and

light—makes an ideal portable. Will operate several
headsets simultaneously and will work on a short
indoor aerial.

COMPLETE SET, with two tubes, earphone, two
coils covering band from 70 to 550 meters.
ready to plug in and use ..Postpaid $8.50

Same as above, less earphone.. ..Postpaid  $8.00

Three extra plug-in ccils to cover band from 10 to

70 meters—50c each.

Battery-Operated All-Wave Air Scout complete
with tube, earphone, two coils ready to use (less in-
expensive hatteries)., $5.95 postpaid
SPECTAL OFFER: Valuable data on Al-Wave Re-
ceivers sent upon receipt of 10c¢ to cover handling
costs. Free circulars also available. l

ALLIED ENGINEERING INSTITUTE ]

Est. 1921
98 Park Place - Dept.SS - NewYork, N.Y,
Phone BArclay 7-9540 .
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Nowde -RoOT

GEARS

In Stock—Immediate Delivery
Genrs, speed reducers, sprockets, thrust
bearings, flexible couplings. pulleys, ete. A
complete line is carried ‘n our Chicago stock.
Can nlso quote on special gears of any kind.
Send us your blue prints nnd inquiries.

Write for Catalog No. 20

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

AGENTS 500% PROFIT
GUARANTEED GOLD LEAF LETTERS

For Store fronts and office windows. Anyone can put them
on. Free samples. Liberal offer to general agents.

METALLIC LETTER CO. 440 N. Clark St., Chicago

AND COLLECTORS OF

AMATORY
CURIOSA

OF ALL RACES
7 SEND FOR FREE CATALOGUE
oF BOOKS oN

SCIENTIFIC SEXUALIA
ANTHROPORLOGICALS
; ESOTERECA %

UNEXPURGATED CLASSICS
EXOTICALLY ILLUSTRATED

Racial Arts of Love

L))

MAGICA SEXUALIS

All FALSTAFF anthropological books on
the Love Relations of Mankind are enthrall-
ing, highly informative documents by au-

OM=AZ=0TY XM= L=

why the FALST AFF list of permanent sub-
scribers reads like a “Who’s Who” of

America’s Sophisticated Intellectual Aristocracy

FALSEAFF PRESS

Dept. 10S, 230 Fifth Ave., New York, N. Y.
l Plcase send me free illustrated

catalogs of Amatory Curiosa.

NAMO. ... Age

thorities of international repute. That is
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of live stock. Field Museum of Natural His-
tory, Chicago, Illinois—25 cents.
— e ————
Pumpine FROM WELLS FOR IRRIGATION,
Farmers’ Bulletin No. 1404, gives much
valuable information on types of wells and
casings, pump equipment, casts, and so on.
Superintendent of Documents, W ashington,
D. C.—5 cents (coin).
e ——
TaE DeserTED VILLAGE (No. 4). Correspon-
dence between Francis P. Garvan and
Government officials regarding the develop-
ment of the pulp-wood industry in the
South. Chemical Foundation, 654 Madison
Ave., New York City, N. Y. —Gratis.
e ————
101 Uses ForR THE AIR-ACETYLENE FLAME.
Every repair shop will welcome this
handy reference guide which takes up a
number of different fields in which the air-
acetylene flame may be used, including
plumbing and piping, air conditioning and
refrigeration, marine work, automotive re-
pair, power and electrical, and others.
Write for bulletin 104 to Scientific Ameri-
can, 24 West 40th Street, New York City.
—Gratis.

Tue New PeENN SysTEM oF TEMPERATURE
ConTrOL. Prepared for distribution to
members of the heating industry, this 28-
page illustrated bulletin covers as briefly
as possible the advantages and elementary
features of a new concept in room tem-
perature control. Penn Electric Switch Co.,
2000 East Walnut Street, Des Moines, lowa.
—Gratis.
———
BiBLIOGRAPHY OF INFORMATION ON AIR
ConpITIONING (No. 1383). This is the
third edition of an interesting pamphlet
devoted to trade associations, institutes, and
societies interested in air-conditioning. The
references to periodical literature are sev-
eral hundred in number. Bureau of Foreign
and Domestic Commerce, United States
Department of Commerce, W ashington,
D. C.—Gratis.
e —
MAINTENANCE OF REciprocaTING ParTs.
This pamphlet will fill a need for an
adequate and authoritative treatment of the
applications of the oxy-acetylene process.
It makes a valuable addition to the exist-
ing literature on the subject of welding.
Write for bulletin 10B to Scientific Ameri-
can, 24 West 40th Street, New York City.
—Gratis.
 ———
Towarp AN ELECTRIFIED AMERICA. An illus-
trated pamphlet showing the varied
uses to which electricity will be put in the
Tennessee Valley, the present aim being to
electrify that valley; the ultimate aim is
towards an electrified America. Electric
Home and Farm Authority, Inc., Chatta-
nooga, Tennessee—Gratis.
e ——
WorLD WEATHER AND SOLAR AcCTIVITY, by
H. Helen Clayton. The latest of a series
of Smithsonian Miscellaneous Collections
bearing on long-range weather predictions.
Smithsonian Institution, Washington, D. C.
—40 cents.
— e ——
THE NEWCOMEN SOCIETY FOR THE STUDY
oF THE HISTORY OF ENGINEERING AND
TecaNoLocy (Transactions, Volume XIII,
1932-1933). This volume goes into detail
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MANUFACTURERS

® If you want to survey a
certain field of industry, or
desire to get in touch with
all of the recognized manu-
facturers of some particular
product, we can supply com-
prehensive lists for a nom-
inal fee. Write for informa-
tion on this service, stating
just what listings you re-

quire.

A minimum charge of one
dollar is made; the total cost
of a list is dependent upon
length. Address:

Manufacturers Listing Service
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try our BOOK DEPARTMENT
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Available:
OLD VOLUMES

SCIENTIFIC
AMERICAN

Many readers have written
to us stating that they have
old volumes of ScIENTIFIC
AMERICAN, dating back to
1845.

If you desire old volumes,
we would be glad to nego-
tiate with our readers pos-
sessing the volumes.

SCIENTIFIC AMERICAN
24 West 40th St. New York City
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Magicians’Manual

HeRE at last we have the ideal
book on magic for amateurs. Our
reviewer prepared a formidable
work on Magic in 1896 which
achieved great popularity but
was by no means the equal of
the present volume, when tricks
that can be actually performed
on the stage or in the parlor are
concerned. All the material for
the tricks is provided in envel-
opes or otherwise conveniently
disposed in the volume and each
diagram gives an idea of the
method employed. We have little
hesitation in calling this a new
kind of book. It was compiled
for members of the Magicians’
League of America by Walter B.
Gibson, Director of Service and
Instruction. When you buy this
book you become a member of
the League.—$3.25 postpaid.

A Thousand

Marriages

A MEDICAL STUDY OF
SEX ADJUSTMENTS

By R. L. Dickinson, M. D. and
Lura Beam, M. D.
Turs book must not be confused
with any of the general elemen-
tary treatises on sex life which
are now available to all. As its
title indicates, it is wholly de-
voted to an advanced study of
one particular phase of the
whole subject. It consists of
lengthy citations of a thousand
specific case histories as record-
ed throughout a long career by
a noted gynecologist who in his
professional capacity came to
know the innermost facts in his
clients’ lives, and who states
them very plainly indeed, though
with names omitted, of course.—

$5.20 postpaid domestic.

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

SCIENTIFIC AMERICAN

on such subjects as “Motor Omnibuses a |
Century Ago,” “The Evolution of Early |
American Bridges,” and a dozen others.
The Society was founded in 1920 and has
an American branch with about 40 mem-
bers. A. Stowens, Hon. Treasurer, Science
Museum, S. Kensington, London S. W. 7,
England.—20 shillings.

STRIKES, BUSINESS, AND
MONEY
(Continued from page 179) [

accord, would be slow and uncertain. The
only sure and immediate way to full price-
level restoration is an adequate adjustment
of our gold price. This merely offsets the
increased purchasing power of the com-
modity gold. It is not inflation. It is the
surest way to avoid the printing press—
which every sensible American knows can
be more deadly than the machine gun.

How long will the capital goods indus-
tries stand by, losing profits for their
stockholders, with billions of farmers’ buy-
ing power destroyed—and much greater
totals for other producers—because of blind
adherence to an unchangeable quantity of
gold?

Leaders of the national farm organiza-
tions see this. That is why they appealed re-
cently to the Committee for the Nation to
enlist support of the business world to in-
duce the President to raise the price of
gold at once to the limit authorized by Con-
gress, and to work with agriculture for en-
actment by Congress of permanent mone-
tary legislation to insure a dollar in the
future more stable than the wildly fluctuat-
ing gold dollar which has nearly wrecked
civilization.

I hear an outcry to this. “War, not money,
wrecks civilization.” But please remember
that economic distress, due almost in-
variably to disastrous changes in the value
of money, is usually the moving force be-
hind revolution. Deflation is the hand-
maiden of dictators, be they Fascist or
proletarian.

Marx and Engels, fathers of the Com-
munist philosophy, knew this 85 years ago
when Engels wrote to Marx that he hoped
the flood of new gold from Australia and
California would not end deflation, and
Marx wrote Engels that he feared it meant
postponing their dream of a Communist
state for at least two generations.

Organized agriculture, with its strong|
political influence, invites industry to mo- |
bilize in support of immediate measures
to restore our price level. This is the only
way to cut the ground from under Com-
munistic efforts to overthrow our social or-
der.

Remember that the sparsely settled agri- |
cultural states have the preponderant vote
in the U. S. Senate. Remember that the |
kulaks (independent farmers) resisted |
Russian communism long after city opposi-

tion had been suppressed. Remember that | |

Theodore Roosevelt foresaw the wave of
communistic influence and said the way to
resist it in America was to make our farm-
ers the bulwark of private property.

Can we awake industry to realize that it
must act to save itself—to keep out Euro-
pean ideas, and preserve our American
system?
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Sells Two More Stories

“Perhaps you will be inter-
ested to learn that I have just
sold two more stories. One of
these was to The Blue Book,
and the other was sold to
True Detective Mysteries. 1
feel quite encouraged, for I
consider both these magazines
a step in advance of the ones
I have sold to formerly.”

—Darrell E. Jordan,
P.0O.Box 277,Friendship,N.Y.

]What makes

WRITING ability GROW?

For a number of years, the Newspaper In-
stitute of America has been giving free
Writing Aptitude Tests to men and women
with literary ambitions.

Sometimes it seems half the people in
America who are fired with the desire to
write have taken advantage of this offer to
measure their ability.

W hat the test shows

| Up to date, no one that could be called a “born
| writer” has filled out our Writing Aptitude

Test. We have not yet discovered a single
individual miraculously endowed by nature with
all the qualities that go to make up a suc-
cessful author.

One aspirant has interesting ideas—and a
dull, uninteresting style. Another has great
creative imagination but is wofully weak on
structure and technique. A third has a natural
knack for stringing words together—yet lacks
judgment and knowledge of human behavior.
In each case, success can come only after the
missing links have been forged in.

Here, then, is the principal reason why so
many promising writers fail to go ahead. Their
talent is one-sided—incomplete. It needs round-
ing out.

Learn to write by writing
Newspaper Institute training is based on
journalism—continuous writing—the sort of
training that turns out more successful writers
than any other experience. Newspaper-trained
writers are numbered not by dozens but by
hundreds.

One advantage of our New York Copy-Desk
Method is that it starts you writing and keeps you
writing in your own home, on your own time. Week
by week, you receive actual assignments, just as
ilf ;lfou were right at work on a great metropolitan

aily.

All your writing is individually corrected and
criticized by veteran New York newspaper men—
editors who have had years of experience ‘break-
ing in” new writers. They will point out those
faults of style, structure or viewpoint that keep
you from progressing. At the same time, they will
give you constructive suggestions for building up
and developing your natural aptitudes.

In fact, so stimulating is this association that
student members often begin to sell their work
before they finish the course. We do not mean to
insinuate that they sky-rocket into the ‘“‘big money,”
or become prominent overnight. Most beginnings
are made with earnings of $25, $50, $100, or more,
for material that takes little time to write—stories,

| articles on business, fads, travels, sports, recipes,

etc.—things that can easily be turned out in leisure
hours, and often on the impulse of the moment.

For those who want to know

If you really want to know the truth about your
writing ambitions, send for our interesting Writing
Aptitude Test. This searching test of your native
abilities is free—entirely without obliga-

tion. Fill in and send the coupon. News- g
paper Institute of America, 1776 Broad-
way, New York.

| NEWSPAPER INSTITUTE OF AMERICA 1
1776 Broadway, New York l

Send me, without cost or obligation, your Writ- l
ing Aptitude Test and further information
about writing for profit, as promised in Scien- |
tific American, October. |
I Myr. I
| Miss |
| (All correspondence confidential. No salesmen |
| will call on you.) 8J434 |

Ny doni goun wrcte?



BOOl(S SELECTED BY THE EDITORS

SIGNALS AND SPEECH IN
TRICAL COMMUNICATION

By John Mills

IDING behind this somewhat

“heavy” title is one of the finest
pieces of writing on technical subjects
for the layman that we have seen in
many a day. In his preface, the author
states definitely that he gives only what
the general reader needs to know about
communication, and no more. While no
attempt has been made to write in words
of one syllable—this is not a “boy’s
book”—the whole field of communica-
tion has been covered in a manner that
will at once entertain the general reader
and at the same time educate him in a
sugar-coated manner. The text is ar-
ranged in a series of essays, following
in logical sequence, and starting with
a discussion of speech and its mechanics.
Then all forms of electrical communica-
tion are treated to an extent that tells
the whole story without becoming tech-
nical. The book is recommended for any-
one who desires to acquire a background
of knowledge of communication and its
effects on our daily lives.—$2.15 post-
paid.—A. P. P.

ELEC-

APPLIED GEOPHYSICS IN THE
SEARCH FOR MINERALS

By A. S. Eve, F. R. S. C., and D. A.
Keys, Ph. D., Professors of McGill
University

INCE it appeared in 1929, Eve and

Keys’ treatise has been the standard
for those interested in scientific geo-
physical prospecting. It has now been
brought up to date with a new edition.
In 289 illustrated pages it treats of the
magnetic, electrical, electro-magnetic,
gravitational, seismic, radioactive, geo-
thermal, and micro-paleontological
methods.—$4.45 postpaid—A4. G. I.

SERVICING SUPERHETERODYNES
By John F. Rider

HE superheterodyne radio receiver

of today is a complicated instrument
and usually its explanation is attended
by bewildering mathematics. This type
of exposition has been carefully avoided
in this book, which explains each one
of the different parts of the circuit in a
simple manner, clearly illustrated by
schematic diagrams of commercial re-
ceivers. An entire chapter is devoted to
harmonics, their generation, and the
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part they play in the superheterodyne.
A large portion of the book explains
what troubles may develop in this type
of circuit and how they can be overcome.
An appendix contains the intermediate
peak frequencies of hundreds of com-
mercial receivers. The author has hap-
pily combined theory and practice. The
latest developments of the superhetero-
dyne, such as automatic volume control,
visual tuning, wave-band changing sys-
tems, and so on, are explained in a way
that can be comprehended readily by
beginners and advanced students of

radio.—$1.15 postpaid.—A4. P. P.

THE WORLD IN MODERN SCIENCE
By Leopold Infield, Lemberg University

HIS 274-page volume, a translation

from the Polish, contains an intro-
duction by Professor Einstein who says:
“The intelligent layman can obtain from
this book a profound insight into the
problems of modern physics, and any-
one who is anxious to acquire knowl-
edge will find the theme of this book no
less dramatic and absorbing than an ex-
citing novel.” Doubtless Professor Ein-
stein finds such a volume light, dramatic
reading but when looked at from a more
nearly average man’s angle it is a non-
mathematical exposition of atomic phys-
ics which will require perhaps more
careful, thoughtful reading than it will
give dramatic excitement. It will, how-
ever, impart a very good knowledge of
modern atomic physics. A book neither
for low-brows nor high-hrows—about
medium in hardness.—$2.20 postpaid.
—A4.6G. I

EARTH, RADIO AND THE STARS
By Harlan True Stetson, Ph.D.

O book like this—covering the same

scope and the same corners of sci-
ence—has been written before. The
author, a noted astronomer, is now Re-
search Associate in Geophysics at Har-
vard University, and has made a long
study and done much research on the
connection between sun spots and radio
reception, with numerous cognate prob-
lems in physics and geophysics. Some
of the chapter subjects best describe its
contents: The effects of the moon on the
earth; ocean and earth tides; variation
in latitude and longitude caused by the
moon; the earth’s interior; sun spots
and their effects on life, earth’s mag-
netism, radio reception; effects of the

moon, the stars, solar eclipses, and me-
teors on radio, and the significance of
these effects; cosmic clouds, cosmic
rays, and cosmecology. This book con-
cerns the geologist, the physicist, the
meteorologist, radio engineer, and as-
tronomer and is one of the broadest,
most important, most informative books
of the year—a great synthesis. It is
written understandably.—$3.15 post-
paid—A4. G. L.

THE DINOSAURS
By W. E. Swinton, Ph.D.

HIS is a short (209 page) history

of the age of dinosaurs, written by
a dinosaur specialist of the British Mu-
seum of Natural History. An attempt
was made to aim it at both the paleon-
tologist and the public, and with un-
fortunate results, for it is of very un-
equal difficulty. Those who know their
paleontology will find it satisfactory,
while others will derive at least some
value from it. The many kinds of di-
nosaurs are described. There are 25
illustrations.—$4.75 postpaid.—A4. G. I.

THE ELEMENTS OF ASTRONOMY

By E. A. Fath, Prof. Astronomy, Carle-
ton College

NCE more Fath’s notable text-book

of astronomy has been revised,
largely rewritten, brought up to the end
of 1933. Some -52 pages and eight star
charts have been added. This is a non-
mathematical text-book suitable for the
beginning student or reader, and it cov-
ers the science of astronomy as taught
to students in elementary college and
high school courses (in both of which,
by the way, it is widely used). Its out-
standing characteristic is the fact that
its author anticipates the special stum-
bling blocks that generally stand in the
way of the reader’s attempt to grasp
explanations of the more difficult parts,
and in a pat sentence or two removes
them. This new edition, the third, has
345 pages and 238 illustrations.—$3.20
postpaid—A4. G. I.

For sale by
SCIENTIFIC AMERICAN
24 West 40th Street
New York City




COMMERCIAL PROPERTY NEWS

Conducted by SYLVESTER J. LIDDY

Chicken Capsules in Patent Suit

O administer medicinal capsules or pills

having insoluble coatings to human be-
ings would be about as efficacious as feed-
ing them so many pebbles or stones.
However, a capsule or pill containing a
vermifuge and having an insoluble coating
is a most effective instrument for treating
fowl for worms in the intestines and so
the Circuit Court of Appeals for the Third
Circuit held in the recent case of Geo. H.
Lee Company v. Pratt Food Company.

The suit was brought by Geo. H. Lee
Company, on Patent No. 1,778,264, and
charged that the Pratt Food Company, by
manufacturing and selling a capsule or
tablet with an insoluble coating for treating
chickens and other fowl suffering from in-
testinal worms, had infringed the patent.
The Court found that prior to the inven-
tion of the capsule disclosed in the patent
in suit various attempts had been made to
treat fowls for worms in the intestines,
all of which were more or less unsuccessful.
The worm medicine had been mixed in
troughs with chicken food but the healthy
chickens which had no worms consumed
the major portion of the food and got most
of the worm medicine, while the unhealthy
chickens which had worms got little or no
food or medicine. Furthermore, it was
found that the medicine was diluted or
absorbed in the alimentary canal before it
reached the intestines where the worms are
lodged. Another attempt had been made ‘to
administer the vermifuge by means of a
catheter, but after trial that method was
found ineffective for various reasons.

The patentee overcame the prior difh-
culties by the simple expedient of incor-
porating the vermifuge in a tablet or cap-
sule having a coating unaffected by body
heat and insoluble in body fluids but
frangible so that it could be broken by
mechanical action in the gizzard. The giz-
zard is located immediately in advance of
the intestines and the medicament is there-
fore disgorged full strength into the in-
testines where it effectively eliminates the
worms.

After considering the evidence, the Cir-
cuit Court of Appeals stated:

“The proofs show that a capsule of such
functional capacity was new in the art. It
was useful, as is shown by its rapid, ex-
tensive and growing use.”

The Court found the patent valid and
infringed and awarded an injunction and
accounting to the Geo. H. Lee Company.

e ——

Position of Trade Mark

N ex parte Eastman Kodak Company,

First Assistant Commissioner Spencer
held that the company, of Rochester, New
York, is not entitled to register, under the
Act of 1905, the notation “Twindar” as a
trade mark for photographic lenses because
there is not shown to have been any trade

mark use of that notation on the goods
specified.

In his decision, after stating that a part
of an article can be trade marked if it is
separately marked and that it appears that
a trade mark for the lens could be readily
placed upon the lens mount, the First As-
sistant Commissioner said:

“The appearance upon the body of the
Kodak of the words ‘Twindar Lens’ does not
amount to trade mark use of the notation;
on the contrary, the words are employed
purely in their descriptive or explanatory
sense to indicate to a prospective purchaser
the fact that the Kodak is equipped with
a lens of that particular name or trade
mark. When employed in this explanatory
fashion, it fails to indicate the origin of
manufacture and therefore fails to carry a
trade-mark significance.”

— ——
False Statements About
Aluminum

TATEMENTS to the effect that the use

of aluminum cooking utensils causes
cancer or other grave maladies or of the
increase of such disorders among the users
of such utensils, will be discontinued by
an individual engaged in the sale and dis-
tribution of cooking ware, as a result of a
stipulation of the Federal Trade Commis-
sion. Several other representations will be
abandoned by this individual, including
one to the effect that thousands of people
are dying every day from cancer because
of their use of aluminum cooking utensils
and one to the effect that doctors and hos-
pitals are now advising people against the
use of aluminum utensils because of poison-
ous effects.

e ———

Correspondence School Mis-
representations

OLDING out of false prospects to pros-

pective students is charged in a for-
mal complaint issued by the Federal Trade
Commission against Lincoln Extension Uni-
versity, Inc., of Cleveland, Ohio.

Misrepresentation of earnings possible to
be attained by pupils who take the course
is charged in the complaint. The respondent
advertised that knowledge and power to be
derived from this course “should certainly
add at least an average of 100 dollars a
month to your earnings for the rest of
yvour working life.” It was said also that
“in only twenty years this will amount to
24,000 dollars, which you would not have
carned without the training service.”

The respondent is charged with misrepre-
senting to prospective pupils that their
names had been submitted by the manage-
ment of a factory or other place of employ-
ment, thus causing the pupil to believe that
if he were to purchase the required books
and take the course, his prospects for em-
ployment or promotion would be bettered.

“An ordinary common school education
is absolutely all one needs to tackle this
training. service,” the school asserted in
advertising to prospective students, “but
at the end of it (the training service), a
Lincoln man can rub shoulders with col-
lege graduates and be accepted as one of
them.”

The respondent, according to the com-
plaint, is not the equivalent of a university
nor do the books and pamphlets comprise
an extension of any university.

e ——

Untruthful Patent Statements
Curbed

HE Chaney Manufacturing Company,

Springfield, Ohio, manufacturing ba-
rometers and thermometers, agrees, as a
result of action taken by the Federal Trade
Commission, to cease stating directly or
indirectly in advertising matter or other-
wise that it owns United States or other
patents on a combination containing a
thermometer and barometer or on either the
thermometer or barometer. The company
also agrees to cease using the words “we
own all patents on same” and “patented by”
or words of equivalent meaning in a manner
to deceive purchasers into believing the
corporation has exclusive right to make,
use and sell these products or that it owns
active patents on them when this is not true.

———
Monopoly Charge is Not a Patent
Suit Defense

N Federal Court recently Judge Philip

Forman struck from an answer to patent
infringement suits charges that the Radio
Corporation of America and the General
Electric Company had an “illegal monopo-
ly” of radio patents.

The Hygrade Sylvania Company, of
Massachusetts, as a defense to suits by the
two companies charging that it infringed
radio tube patents, had replied that the
companies violated anti-trust laws.

The court said it was a “well settled
question” that in a patent suit charges that
the plaintiff is party to an unlawful com-
bination do not constitute a defense.

The Hygrade company had charged that
it made every effort to obtain licensing
agreements on reasonable terms but had
been refused solely because of the “illegal
agreement” to restrict licenses.

“The fact is,” the court said, “that the
government approved the agreement as law-
ful and consented to its execution. . . . The
patents are the Radio Corporation of Amer-
ica’s and the General Electric’s property,
and that being the fact, they may refuse
to license or license as they choose. The
owner of a patent has a limited monopoly.
Whether the refusal to license is based on
a commendable or odious reason is imma-
terial. The law allows the inventor absolute
property in his invention.”
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IT CERTAINLY PAYS TO

Boe got a reputation for knowing
something about almost everything.
His boss found that he was familiar
with foreign countries. Bob could dis-

cuss banking and law.
about insurance and advertising.

course he was too valuable to lose.

He knew a lot

of

And of course his salary showed it!
Bob learned that it was fun to read
about things that helped him in busi-
ness. That was the beginning of suc-
cess for him. The new Encyclopaedia
Britannica is not just a reference book.
It is as thrilling to read as a new novel.
As thrilling as a thousand new novels.
Open a volume to any page, and you
will be fascinated by the interesting
and helpful things which are revealed.
Read your Encyclopaedia Britannica
for pleasure. If you don’t own a set,

find out how easy it is to buy.

Write

for complete information without obli-

gation.

Mail the coupon right now.

ENCYCLOPAEDIA BRITANNICA, Inc.

3301 Arthington St., Chicago, I11., Box 62B-10
Please furnish me complete information

about the new Ené¢yclopaedia Britannica.

Name

Street

City

State

4

CYCLOPEDIA of

24 West 40th Street

FORMULAS

By Avisert A. HoPKINS

DRESSED in an attractive
new binding, stronger and
more flexible than the old,
this standard reference is an
indispensable unit for libra-
ries, laboratories, research
shelves and the home. Li-
brarians tell us it is one of
the most frequently consulted
books and its well-worn con-
dition, wherever found, at-
tests its usefulness. Over 15,
000 formulas cover every con-
ceivable application.—$5.50
postpaid domestic.
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“ADVERTISING MEN WORTHY
OF THE NAME .....”

said the President of a great advertising company,
writing to us recently, commenting on that intangi-
ble asset of any business, the trade mark:

“To my notion, ‘Trade Marks and Unfair Competition’ is a tremendously absorbing problem.
Not only in its philosophy but in its practical aspects also it has to do with the very foundation
of our economic procedure. Many people take the whole matter as an unimportant, uninterest-
ing barnacle, if you please, on trade procedure. They feel very largely, and erroneously, that
it is altogether a matter for lawyers. On the other hand, I think that advertising men worthy of
the name and their calling as councillors should always be studious of these matters which
reveal fundamentals rather than just surface ripples of inconsequential experiences.”

ITH new products being developed almost daily as

the result of scientific research, and established busi-
nesses reaching out into new fields, the coming year will
find many new trade marks registered and numerous legal
battles being waged over the right to use some certain
mark. To protect yourself against expensive and vexatious
litigation, you owe it to your business to secure and read
carefully this new and up-to-date manual that will put you
on the right track and will enable you to avoid many of
the pitfalls which beset the path of the trade-mark owner.

TRADE MARKS

and

UNFAIR COMPETITION

By Orsen ). MUNN
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Science Applied to Fiction

OU who love the study of science, with its explorations and discoveries
and infinite variety—why do you find it so engrossing?

Because, of course, science in all its branches is a study of the very founda-
tions of life—of the stuffs of existence, their nature, their functions, and
their sometimes inexplicable behavior.

More or less unconsciously, most of us are in the habit of setting up an
artificial partition between science and fiction, and of regarding the two as
unrelated. In doing so we forget that good fiction is science, since it is the
study and exposition of human or creature behavior—and the study of be-
havior is the main preoccupation of those two important branches of science,
psychology and sociology.

What we should do is move the partition from between science and fiction,
and set it up instead between good fiction and bad fiction. For good fiction,
being faithful to life, is science; while bad fiction is false to life and therefore
unrelated to science.

“But where in America,” you may demand, “am I to look for good new
fiction nowadays?”

Well, sir or madam, have you ever read a copy of STORY, the magazine
founded in Vienna in 1931 by Whit Burnett and Martha Foley and trans-
planted by them in New York early in 1933? STORY, the one magazine of
its kind published on this continent, prints only short stories—and good
ones; therefore it is science. It is a magazine of discovery in the field of be-
havior, and its attraction for you should prove strong.

Regularly STORY costs 35c a copy, $4 a year by subscription. But you can
obtain a five-month introductory subscription for only one dollar by making
use of the order form below.

STORY 20 EAST 57th ST.

For the enclosed g1 rush entry of my 5-month subscription.

Five Hundred
Critics Agree

T home and abroad, ever since

the appearance of its first is-

sue, STORY has had the encour-

agement and acclaim of critics,

publishers, educators, and literary

celebrities. Here are a few typical
comments:

“The most distinguished
short story magazine in the

world.”—Edward J.O’Brien.

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

“A remarkable magazine.”

—Havelock Ellis.

“I never thought there could
be collected in one book so
many significant stories, live-
born tales that continue to
throb long after the reading
of them.”—W. R. Wunsch
(Rollins College).

“STORY is coming more
and more to be recognized
today as the preeminent
magazine in its field.”—The
San Francisco Chronicle.

Introductory Offer

issues
for only
NEW YORK

STORY —Regularly $4 a year; two years $7; three years $9
Foreign postage 31 extra; Canadian postage and duty $2.50
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