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FRONT DRIVE IS SAFER

twelve months’ experience; drive the Cord

Now comes the season for rain, sleet, ice,
snow; slippery streets and frozen ruts. The
handling of a motor car under these adverse
conditions is safer, steering is easier, and
control is surer, when you are at the wheel
of a Cord front-drive.

A year ago this claim was challenged by
some who wanted to wait for proof of front-
drive’ssuperiority. Today this proof is abun-
dant and conclusive. The exclusive advan-
tages of the Cord are being enjoyed in every
part of the nation. Front-drive success is so
complete and unqualified that the Cord has
immediately become the standard of value
among fine cars.

The advantages found only in the Cord
can be summed up in one statement—a Cord
does all the things any other fine car can do,
with less driver effort, with greater riding
comfort, with better roadability and with
greater safety.

There are three ways you can verify this
claim: Ask Cord owners who have had six to
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yourself and compare it with any other fine
car; study its structural difference and me-
chanical excellence. You will learn that the
Cord has a lower center of gravity; that
there is less tendency to tip or lean on turns;
that the rear wheels do not bounce around
but follow in a true manner; that there is no
inclination to side-sway over cobble stones
and chuck holes; that the car always wants
to go the way you aim it; that the front
wheels lift up, tractor-like, out of ruts; that
it holds the road much better, due to a mini-
mum of unsprung weight in the rear; and
that you enjoy a new kind of comfort possi-
ble only when you ride in a car and not on it.

AUBURN AUTOMOBILE COMPANY AUBURN, INDIANA

Prices F.O.B. Auburn, Indiana
Equipment other than standard, extra

SEDAN 23095 CABRIOLET $3295

BROUGHAM $3095 PHAETON $3295

CO.RD FRONT DRIVE



IPERFORMANCE...
that’s it ... PERFORMANCE
es.in a Bearing it’s the only thing that counts

JOT that fact down on the margin of your blue-print now
...file it away in one of the pigeon holes of your mind.
Performance is the thing you want when you buy a bearing.
Performance, in a bearing, is the only thing that counts.

BISF is a symbol of a world-wide bearing organization
that has persistently refused to manufacture down to a
price. &3LSF is the highest priced bearing in the world.

And yet, there flow into &CF Headquarters reports of
&LEF Bearings that have traveled a million miles in railway
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THE - HIGHEST - PRICED
BEARING *INTHE* WORLD

journals without showing wear ... of other &[S Bearings
that are part of the mechanical equipment of practically
every trans-oceanic flight . . . of others still that serve year
after year on thousands of industrial jobs.

Performance... that’s it...Performance. It’s the thing
that makes the S&SF Bearing more expensive to produce
and to buy. It is the thing that makes it cheaper, far
cheaper, to use. Put YOUR bearing problems up to &&F.
S K F Industries, Inc., 40 East 34th Street, New York, N. Y.

Performance was the thing that inspired the choice of B[SF
Bearings for these giant pumps, made by the Nash Engineer=

ing Company of South Norwalk, Conn. Photograph illus-
trates the largest vacuum pump installation in the world.
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ACROSS THE EDITOR’S DESK

HE welcome that was accorded our November

issue, in its new format, was most gratifying

to us, confirming as it did our editorial policy
and opinion. After the rush that always attends
going to press, we sat back in our chair and looked
over the advance copy with critical eye. Frankly,
we were pleased with the result, and now many
of you have voiced the same thought. We thank you,
and want you to feel that we always welcome the
opinions of our readers.

In this, the last issue of 1930, we present a selec-
tion of articles intended to appeal to the most di-
versified tastes. Pure science, never as “heavy” as
it would seem at first glance but detailed and in-
formative just the same, takes up perhaps a third
of the issue. Industrial subjects, engineering, avia-
tion, and criminology are covered. As a sort of
dessert, there is included an article on feeding the
crew of a battleship which contains some amazing
statements by a sailor who has a faculty for making
his readers at home in the subject which is his life
work.

When Dr. Paul R. Heyl was in our office a short
time ago discussing various matters, we asked him
to give our readers something to think about. He
suggested an article on the quantum, and in this
issue we present his views on this intriguing sub-
ject. He has even told us how big a thing a quantum
of starlight is—about like a barrel. Yet a quantum
can get into your eye. How does it do it? Nobody
knows. Science frankly admits it doesn’t yet “know
it all.” Many things remain to be found about the
quantum.

Sir William Bragg, famous British scientist and
winner of the Nobel Prize, shows how man, in over-
coming the difficulties presented to him by the things
which help him up the road of progress, has de-
vised ingenious methods to aid him in his task,
finally discovering the use of X-ray “fingers” for
feeling out the atomic structure of matter. He says
nothing of those who actually developed this new
tool of science but those who are on the inside know
that “they” were largely Sir William Bragg!

From Peiping—late Peking, Capital of China—
came the article “A 4000-Year Food Experiment,”
a study of the nutritional equilibrium that has been
achieved by China and of the economics of food
supply of that overpopulated country. The author,
Dr. Adolph, is an American professor in Yenching

University, most of the funds for which were raised
in America.

Fog, that dread enemy of the airman, is slowly
being conquered by new educational methods for
student pilots. Major William C. Ocker (promoted
from a captaincy since his article was set in type)
tells in interesting detail why it is that “flying sense”
has often led to crashes in fogs, and what steps are
being taken to educate pilots not to “use their
heads” but their infallible instruments instead.

Professor R. W. Wood, our contributing editor
who is famous in the field of physical optics, re-
views in this issue the background of the study of
scattered light and explains in understandable
language the famous Raman effect.

To start the New Year right, we have scheduled
several exceptional features. One of these was writ-
ten at our request by Professor Humphreys,
America’s foremost meteorological physicist, to
answer the question that has been put to us by so
many practical people: “If they do succeed in send-
ing a rocket 50 or 100 miles into the air—what
then?”” He tells in a straightforward, satisfying man-
ner what scientific instruments the Goddard explor-
ing rocket will carry, what facts they will record,
and what scientific and practical significance these
facts will have. ‘

What is life? No one knows. We may never know.
But now a Mexican man of science believes he has
produced living substance out of the non-living. If
his experiments, as described in a coming article,
are verified by other scientists, the work will rank
as a legitimate scientific sensation. Readers will do
well, however, to keep an open mind on the matter
for the present.

Coming also is an article to follow up that by
Sir William Bragg in this issue. Written by Pro-
fessor Pullen, also of England, it deals with the
practical application of X rays in determining the
structure and qualities of alloys used in engineering.

Besides these, there will be in the January issue
an article concerning the tremendous developments
of modern “alchemists,” those who carry on re-
search in the base metal iron and make of it alloys
that are “noble” in their strength and utility; one
on the fascinating ivory industry; others on avia-
tion, engineering, and oil; and the usual choice
selection of smaller articles in the ScIlENTIFIC
AmEericaN Digest.
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MORE FOR YOUR MONEY

In text matter alone the new
Britannica gives you the equiv-
alent of 500 ordinary books. [
Yet you buy it for a mere I ———
fraction of what
they would
cost you,

Now...
as never before
you need
The New

ENCYCLOPAEDIA
BRITANNICA

(Lowest Price for a Completely New Edition in 60 Years)

(LRI T

RN D

BOOKCASE TABLE INCLUDED
This handsome bookcase table, made
of genuine mahogany, is included
with every set. It's amaging what

you get for your money.

everywhere. And there is no doubt about it. Here is one book

¢ & NECESSITY IN EVERY HOME”—this is the verdict of critics

every family needs.

We live in a new world today—fast-moving, complex. Now as never
before you must equip yourself to meet new conditions . .. Now as never
before you need the every-day help of this new Britannica. And you
can buy it at an amazingly low price. Already 50,000 families own and

are using this great work.

Greatest Knowledge Book of All Times

”

“YT would be quite impossible,” says

Frank B. Jewett, President of the
Bell Telephone Laboratories, ‘‘to have
even a casual familiarity with things daily
discussed, were it not for the new edition
of the Encyclopaedia Britannica.”

Here, in 24 compact volumes, is the
sum of everything under the sun—the
whole storyof human thought and achieve-
ment from every time and land. 500 other
books could not give you the equivalent
of this new Britannica. It’s an amazing
work—as authoritative as any text-book
—yet as up-to-date, as human, as your
favorite magazine.

Fascinating=—Practical

OU’LL never forget the first time you
look into the new Britannica. 3,500
leading authorities of the day have
written its articles. 15,000 new illustra-
tions fill its vivid pages. Here is history,
science, exploration, etc.—home-education
that is sheer pleasure.
Knowledge was never more accessible.

Nor was it ever more practical. You can
really use the information you find in the
new Britannica.

For Old and Young Alike
The Finest Christmas Gift

OR the whole family there is no gift
that can equal this amazing book.

Women use it constantly to keep
up-to-the-minute on art, decoration, trav-
el, costume designing, child management.

Men daily turn to it because it’s so
practical—because it gives them their
facts quickly and accurately.

Children especially will profit by this
book.It helpsthem in their school

NEW LOW PRICE

Only $5 down

EMEMBER—it is not expensive.
Consider that the Encyclopaedia
Britannica is a real investment. It offers
you amazing value—at a new low price.
You may buy it on easy payments.
Under our Time Payment plan, an initial
investment of only $5 is required to bring
the entire set to your home.

56-PAGE
FREE BOOKLET

Brought to you by your
postman

Act now! Send for our free illus-
trated booklet. It contains numer-
ous specimen maps, color plates,
etc., and gives full information. |
Before you spend a dollar you can
see exactly what you get for your
money. Just
fill out the
coupon and
mail today.

R AN

work, develops their individual

r-------
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interests.

‘““The subject matter is so
alive,”’ says MRS. FRANKLIN D.
ROOSEVELT, ‘‘that it holds a
child’s interest even to gen-
eral exploration beyond the
matter actually in hand.” i

> 1

SEND FOR THIS FREE BOOKLET TODAY |

ENCYCLOPAEDIA BRITANNICA, inc.
342 Madison Avenue, New York City
WITHOUT OBLIGATION—
Please send me, by return mail, your 56-page
illustrated booklet with color plates and maps from
the new Britannica, together with low price offer, etc.

Name..
Address.
City.

State
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Their words have wings
as swift as light

An Advertisement of the American Telephone and Telegraph Company

WE Live and work as no other people have ever done.
Our activities are pitched to the swiftness of the instan-
taneous age.

Whatever happens, wherever it happens and however
it may affect you, you may know it immediately over
the wires or the channels of the air that carry men’s
words with the speed of light. Business and social life
are free from the restrictions of time and distance—
for practically any one, anywhere, may at any time
speak with any one, anywhere else.

The widespread and co-ordinated interests of the
nation depend upon an intercourse that less than sixty
years ago was not possible in a single community. This
is the task of the telephone wires and cables of
the Bell Telephone System—to make a single
community of our vast, busy continent wherein a

man in Los Angeles may talk with another in Baltimore
or a friend in Europe as readily as with his neighbor.

Tt is the work of the Bell Telephone System to enable
friends, families and business associates to speak clearly
and immediately with one another, wherever they may
be. Its service is as helpful and accessible on a village
street as in the largest cities.

To match the growing sweep and complexity of life
in this country, to prepare the way for new accomplish-
ments, the Bell System is constantly adding to its
equipment and bettering its service.

To this end, its construction program for 1930
has been the largest in its history. This System
at all times accepts its responsibility to
forward the development and well-being of
the nation.
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The painting reproduced on our front cover relates to the article on page 452, and gives
an accurate impression of a new experiment which has revealed an interesting phenom-
enon in physics. At the extreme right is a mercury arc lamp shining through a narrow
window. The light passes through a tube containing a solution of iodine in iron tetra-
chloride (whence the tint suggesting grapejuice) and into the attached tube containing
the liquid under investigation. This is blue when illuminated because the molecules
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blue. Beneath it is a prism which reflects the blue light from the tube above, at right
angles (horizontally) into a spectroscope having on the eye end a photographic plate.
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BOULDER
CANYON
PROJECT

and a New Era in

INDUSTRIAL GROWTH!
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STARTED!

WITH THE DRIVING of a silver spike
into a railroad tie on September 17, 1930...
the continued development of the Los Angeles
industrial area is guaranteed for generations to
come.

Between the massive shoulders of Boulder Canyon,

tion as a world leader in profitable and low cost
industrial production.

Planning your Pacific Coast plant requires con-
sideration of the Boulder Canyon project...the
two are inseparably welded. Foresight today
promises rich rewards when this gigantic develop-

billionsof added wealthwill pour into
the Southwest. .. millions of new
population . . . unlimited low cost
water and power. This new source of
water and power will create tremen-
dously rich new markets, besides stab-
ilizing the phenomenal population
growth disclosed by the 1930 census.
And Los Angeles is assured its posi-

Secretary of the Interior,
RAy LYMAN WILBUR,
said regarding the future
benefitsof the Boulder Can-
yon project:

“It is as if our country
had suddenly hada new
state added to it, for the
new and wider use of
this controlledwater will
care for millions of peo-
pleand create thousands
of millions of wealth.”

mentis completed, the manufacturing
importance of today’sLos Angeles will
be trebled in the immediate future.

Bureau of Power and Light engineers
are organized to render exceptional
consultation service. Upon request, a
verycomplete survey of your waterand
power requirements will be made ina
comprehensive, confidential report.

BUREAU OF POWER AND LIGHT

City of Los Angeles
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TWO SURVIVING PIONEERS

THE first dynamo built in America, like
the surviving one of the two Cornell pro-
fessors who built it in 1875, still is in perfect
working order at Ithaca, New York, where
it furnishes power to the students’ shop in
the physical laboratories of that institution.
“In 1875” says the physicist Edward L.
Nichols in the Cornell Alumni News,
“Gramme brought out in Paris his form of
dynamo machine, and no sooner had the
description of it reached this country than
Anthony and Moler (Professor W. A. An-
thony and Professor G. S. Moler—the latter
appears in the picture, which is recent—
Ed.) undertook to build one. Long before
the first imported dynamo reached America
this machine was successfully completed and
in operation. With it, before the close of

the year, arc lamps were installed on the
Cornell campus and were put into regular
service, and thus it came about that in-
habitants of remote farms among the hills
of central New York saw the arc light shine
out nights, years before the introduction of
this means of illumination in Paris, Berlin,
New York, or any of the great cities of the
world.” Professor Moler told a member of
the ScienTiFic AMERICAN staff that he and
Professor Anthony were forced to wind all
the wire with home made insulation. In-
sulated wire was not available in 1875. The
wiring of the outdoor lighting system was
underground and the cables were made by
drawing copper wire through gas piping and
pumping tallow into the pipes, a method
which nevertheless proved very satisfactory.
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NEW “EARS” FOR FRENCH ANTI-
AIRCRAFT GUNNERS

O keep pace with the great strides made by military

aviation sincz the war—that has been the problem of
the anti-aircraft sections of the artillery of all nations.
The efforts of the French to do this are symbolized by
this new device, by means of which ground crews listen
to the approach of an enemy plane, “focus” upon it, and
determine its position and altitude. While no details
have been released concerning this apparatus, which
was tested in recent French aerial maneuvers, it is said
to register the sound of planes 20 miles distant. Al-
though aero-detectors have been demonstrated before,
this one is interesting because of its novel construction.



A 4000-YEAR FOOD EXPERIMENT

By WILLIAM H. ADOLPH, Ph. D.

Associate Professor of Chemistry, University of Nebraska.
Recently appointed Professor of Chemistry, Yenching University, Peking.

HE average Chinese lives on but

a few cents a day. This is not a

myth, nor is it a sign of poverty;
it is a simple statement of an economic
accomplishment of which China may
justly feel proud. We in spendthrift
America should at least stop and hon-
estly study China’s sane solution of her
food problem.

The brief experience of the Occident
becomes ridiculously insignificant when
compared to the 4000 year experiment
which the Orient has conducted on the
feeding of large numbers of people. In
present day laboratory studies the
scientist measures the nutritive value
of a diet by feeding tests upon a small
colony of perhaps ten or a dozen caged
animals. The experiment is brought
magnificently to a close after 30 or 40
days, during which the white rats for
example have grown or failed to grow
on the diet in question, and the con-
clusions are pronounced with due
finality; only recently has it been real-
ized that laboratory feeding experi-
ments must often extend over not only
several days, but over several genera-
tions before satisfactory conclusions
can bz drawn.

But here in eastern Asia is a colony
of 400,000,000 people who in response
to various environmental factors, and
possibly racial factors, have adjusted

and readjusted their food habits
until the present status quo was
reached! And this condition of
established food habits would
seem to have remained un-
changed for the last thousand
years or more.

We, with our new civilization,
are still undergoing adjustment
to new environmental and eco-
nomic influences and have not
yet reached a state of stable
equilibrium. In laboratory ex-
periments, a nutritional equilibrium
such as the Chinese would seem to have
attained is exactly what the biochemist
seeks. The thoughtful nutrition chemist
loaded with the faddist lore of the Oc-
cident can not but sit as a humble ob-
server before this long term experiment
and its accumulated mass of evidence.
The Chinese would seem to have sensed
certain fundamental principles of food
supply long before they were discovered
by the up-start West.

HINA from ancient days has been

an agricultural country, and it is
still essentially agricultural. Certainly
less than 10 percent of the population
are found in the large cities and even
- these are mainly engaged in trade or
industry involving agricultural products.
The encroachments of the new indus-

The Author

trialism may soon begin to alter
this state of affairs, but so far
there has been little measurable
change. The majority of the
people eat what they raise.
China continues to feed herself
largely in terms of a hand-to-
mouth operation. The very
thoughts of the people, and the
language background, are agri-
cultural. A man’s wealth in
China is expressed not in dollar
marks, but in acres of land. An
institution in America may possess an
endowment of so many million dollars;
‘n China it is endowed with so much
land.

The race for the almighty dollar be-
comes in China the struggle for land,
and this in time produces population
pressure. The American and European
can calculate the amount of money
needed to feed and clothe each mem-
ber of his household per year. The
Chinese glibly reckons this factor in
terms of land area, or mow. In Shan-
tung, it requires three mow to support
one manj or, poorer land would be
rated as four-mow land.

This situation means that practically
every available plot of land is under
cultivation. Farms may be little more
than a single furrow or two hanging on
the mountain slope. It is significant that
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TABLE I

the Chinese
Dietary
(in percentages by weight)

China United
North States

Cereals and beans 65 25
Vegetables and fruits 27 20

Composition of

Butter; fats; sugar 1 14
Meat and fish 4 18
Eggs 1 5
Milk and cheese 0 15
Other foods 2 3

the size of a family is commonly ex-
pressed as consisting of - so many
“mouths,” much as industrial Europe
and America refer to so many “hands.”
The primary aim of each household is
to work that bit of land intensively
enough to keep the family alive for an-
other half year, or until the next har-
vest. Ambitions in the
big majority of homes
do not proceed very far
beyond this sphere.
This tremendous pres-
sure for a livelihood is
not a condition of re-
cent years, but history
shows that in very early
times there were laws
in China regulating the
conservation and dis-
tribution of food. Our
science of national food
economics, urged upon
us by the World War,
is hardly a 20th Cen-
tury discovery!

ABLE 1 shows the

character of the middle class Chinese
diet compared with that for the United
States. It is a cereal diet. While these
figures are for north China, they are in
general true for south China also, ex-
cept that in the northern third of
China the cereal is largely wheat, used
as wheat bread, while in the southern
two thirds of the country the cereal
employed is rice. The common assertion
that the Chinese live on rice is therefore
only two thirds true. The division into
north and south China, that is, a wheat-
eating region and a rice-eating region,
is a well-recognized one. Habits of life,
climate, and agricultural conditions in
these two areas also differ greatly.
North China has a dry climate; south
China is wet. Data now being accumu-
lated for south China, while as yet
incomplete, indicate that the only real
difference between the dietary of the
two areas is in the replacing of wheat
by rice. The same fundamental laws
of food economics hold throughout the
country.

The important place occupied by
legumes (this means the soy bean) in

b
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China deserves more than passing men-
tion. Of all the varieties of beans, it is
nothing short of remarkable that the
Chinese farmer-dietitian, thousands of
years ago, chose to develop and retain
in his agricultural repertoire just that
one variety which contained the high-
est percentage of protein, and also the
highest percentage of fat. The soy bean
was the one vegetable product which
could in any sense replace meat in his
dietary. But the soy bean and its won-
ders is another story.

It is evident that China is not addicted
to the meat eating evil. Table 2 shows
that the daily food intake represents a
total of about 2800 calories. But of this
amount, 87 percent is derived from
cereals and beans, while only five per-
cent of the calories is supplied by meat
and fish. And these data do not repre-
sent the farmer class, but are those of
the middle class Chinese. Meat is rela-
tively more expensive in China than in

U=k b,

A Chinese highway eighteen inches in width effects a saving in land
area available for cultivation, which means food for more mouths

America and Europe. The peasant far-
mer consumes practically no meat at all,
except for an occasional indulgence at
the time of the Lunar New Year. It is
probable that the Chinese approach as
near to being a truly vegetarian people
as is to be found anywhere on the
earth’s surface.

Figure 1 is a “dollar diagram” in-
dicating the manner in which the
average Chinese family divides its ex-
penditure for food. The Chinese house-
wife very evidently spends her food
dollar in a different manner than do
we. It is to be noted that eggs are
used only in small quantities; milk and
dairy products are conspicuous by their
absence.

Meat and cereals are important be-
cause of their protein content. Protein
of course is the allimportant nutritive
factor of all foods. The nutrition chem-
ist of a generation ago devoted his
energies to determining the total num-
ber of grams of protein consumed by
the individual per day. It was not then
known that the kind of protein was as
important as its quantity. We fiow know
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that the amount of protein is only part
of the story. One hundred grams per
day (about 35 ounces) is regarded as
the protein requirement for the average
adult in the Occident, weighing 70
kilograms (154 pounds). In America
we actually consume far more than this
amount; the Chinese consumes some-
what less. But when, in addition to this,
it is remembered that a vegetarian diet
is a much bulkier diet than the meat-
containing diet of the Occident, and
that the degree to which this protein
is utilized in the alimentary canal may
be reduced by the very bulk of the food
to 50 or 60 percent of its original value,
one realizes that the Chinese receives in
reality an extremely small amount of
protein nutrient daily. In fact, the
actual intake for a man of 60 kilogram
weight on rice diets may be only 35
or 40 grams (about 14 ounces) per day.
This low protein diet again represents
a habit of long standing. Have the
Chinese indeed accom-
modated themselves to
a lowered protein in-
take? And if it should
be proved that they
have done so success-
fully, perchance the
figure for protein re-
quirement which we
have established will
need revision.

IETARY surveys
show that 91 per-
cent of the protein con-
sumed is of vegetable
origin, while nine per-
cent proves to be of
animal origin. In Amer-
ica about 80 percent of
the protein consumed per day is from
animal sources. Much has been written
on the relative merit of animal and veg-
etable protein, of the meat versus the
vegetarian diet. It is commonly suggested
that the aggressive peoples of the world
consume large quantities of meat. Table
3, taken from Robertson’s “Principles of
Bio-chemistry,” expresses quantitatively
the meat eating habits of the nations.
The figure for China has been added to
this table by the author and is based on

TABLE II
Composition of the
Dietary

Chinese

Intake of protein, total energy
value, and so on, per man per day
(Figures are for North China).
Total food ........ 1188.0 grams

Total protein.... 86.4 **
Total fat.......... 341 ¢
Total

carbohydrate .. 537.0 *
Total energy

value .........2794.0 calories
Weight of
average man.. 60.0 kilos
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observations in Chinese homes and on
such trade reports as were available.
One wonders whether it is possible to
explain certain of the racial character-
istics of the Chinese in terms of this
low per capita consumption of meat.
That a vegetarian diet rather than
a meat diet holds sway in China can
be traced to economic factors. The food-
consuming animal is a mechanism which
transforms food energy into heat or
work or even into other forms of food,
as into meat for example,- which can
again be used as food; the animal body,
in short, is a converter. Studies in this
country during recent years have shown
the relationship pictured in Figure 2,
which indicates that the transformation
by cattle of food cereal into milk or
into meat is always attended by con-
siderable loss, a “transformer loss.”
China in her unconscious way has real-
ized this. At least she has realized that
the cereal grains are most economically
employed directly as human food.

ND yet this knowledge is not solely
unconscious knowledge, for the
peasant farmer will tell you that he can
obtain a greater return per acre by
growing peanuts and extracting the pea-
nut oil than by pasturing a cow in
this same field and manufacturing but-
ter or cream—which is merely another
variety of oil—from the milk. In fact
he knows this so well that for the past
thousand years or so he has not even
regarded it as worth while to perform
the experiment. Just here, incidentally,
lies the economic stimulus for our own
vegetable oil industry. And we of the
West have just come to the stage of
measuring these things and have dis-
covered that they are quantitatively
true. Do we wonder that China eats
little meat and that there is practically
no dairy industry!
And the Chinese use of pork is equal-
ly startling. Only recently has it been
demonstrated by modern science that
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or at least the impor-
tance of vitamin-contain-
ing foods. Today, recog-
nizing the importance of
vitamins and similar food
essentials, we wonder
that China not only sur-
vived but flourished on a
straitened food supply.
But China has long been
making use of green
vegetables, spinach, cab-
bage, and so on, and
fruit. And we of the Oc-
cident, having just dis-
covered vitamins,are now
busy haranguing our
housewives and urging
greens in the diet—and

Figure 2

an acre of ground in the form of pas-
turage produces two pounds of pork
for every pound of beef or mutton. So
when meat is used in China, it is pork.
The laws of economics have dictated
far more of the actions of the Oriental
than we realize. A man instead of a
horse pulls a ricksha because a man is
a machine weighing only 60 kilograms
and its cost of maintenance is less than
that of a horse which is, say, a 600
kilogram machine.

In times of special stress affecting
the food supply, such as may be brought
about by famine, the farmer tends to
dispose first of his draft animal, a lux-
ury. Even when there is no famine at
all, it often becomes more economical
to hitch a man to a plow than to use
a mule. The one-wheeled cart, which
requires only a narrow, 18-inch-wide
path for its operation and thereby saves
more tillable land to the fields on each
side of the road, is but another instance
of the manner in which economic laws
hold the commanding position.

Blind experiment, that guiding angel
of the Orient, was kind. It taught the
Chinese the importance of vitamins,
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Figure 1

often with ill success.
Wheat protein and rice
protein are now known to be incom-
plete proteins, but recent American
patents suggest that wheat protein
should be supplemented with soy bean
flour. Effective combinations like this
were in fact discovered by the allied
food experts during the World War and
were served to the soldiers at the front
in the form of “war bread.” China, on
the other hand, has for centuries been
making use of similar combinations of
protein food materials. In-addition to
this, infants deprived of the nourishing
protein of cow’s milk are insured the
growth-promoting essentials by being
breast-fed till three or four years old.

HE great bulk of the Chinese vege-

tarian diet is often looked upon by
us with suspicion. It is such a consider-
able factor that the Chinese student
coming to America finds it difficult to
adjust to the smaller bulk of our more
concentrated mixed dietary. He asserts
that a period of a month or more is
required till the digestive system ac-
commodates itself to our small bulk
meal. During this period of accommoda-
tion of course he finishes each meal
with appetite still unsatisfied, and goes
hypothetically hungry. We of the West
formerly asserted that our type of diet
was more concentrated and hence more
efficient. But our own dietitians now
urge roughage—and more roughage.
The Chinese diet however, means a
freedom from the multitudinous intes-
tinal disturbances which affect the Oc-
cident. Laxative pills are not every-day
essentials, and druggists in China must
look elsewhere for means of livelihood.

Does the Chinese metabolize on a
more efficient plane? Much interest has
developed during the past few years in
the basal metabolism of the peoples of
eastern Asia. A few years ago an ex-
periment at Teachers College, New
York, upon a few Chinese women stu-
dents indicated a much lower basal
metabolic rate than would have been
expected in the case of American women
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students. The basal me-
tabolic rate, about which
our physicians are be-
ginning to talk in such
familiar terms, is noth-
ing but a measure of the
energy required just to
keep the human engine
alive at rest without do-
ing work except that in-
volved in breathing and
the other essential func-
tions. Does this lower
figure mean, the physi-
ologists all asked them-
selves, that the Chinese
human mechanism is a
more efficient machine

SHANTUNG
( china )

PENNSYLVANIA
(U.s. 4. )

Usp
DENSITY OF POPULATION

representing

each dot represents

50,000 people

NEBRASKA
( Uss.A. )

than that of the Euro-

pean and American?

Does it mean, asked the nutrition chem-
ist, that the Chinese people need less
food to keep them alive than their
American neighbors of equivalent
weight?

More exhaustive data is now being
obtained; portable metabolism outfits
have been sent by the Carnegie Nutri-
tion Laboratory of Boston to different
parts of the world to settle this point

TABLE III
Meat Consumption of the Prin-
cipal Countries of the World
(grams per capita per day)

United States .......................
Great Britain .......................

France ...
Belgium and Holland.......... 86
Austria-Hungary .............. . 79
Spain . 61
Russia ......cocoooovivniiieeiniieen, 59
Italy ..o
Japan ...

China (North)

as it applies to the different races. It
may be suggested that the lower figure
for basal metabolism is the normal for
the human race, and that the rush of
the Western civilization has merely pro-
duced a higher metabolic rate in the
Occident, while the philosophic Orient
has avoided this abnormal high tension
effect. Or the low metabolic rate for
China, if confirmed, may merely indi-
cate that the Chinese can truly live
longer on a lower ration than is re-
quired by the European.

Are metabolic traits inherited or en-
vironmental? The dietary and metabolic
habits of a race presun:ably either are
inherited or are the resuit of the re-
actions of environment. The very fact
that Chinese leaving China and Oc-
cidentals domiciling in China find that
certain physiological reactions are tem-
porarily altered would point strongly to
environment as the influential factor.
North China and south China each rep-

Figure 3

resent different types of climate and
diet, and when the southern Chinese mi-
grates to north China and adopts north
China food, his sons begin to approach
in height and weight the higher stand-
ards of the northern part of the country.

Environmental factors often do not
reveal themselves in a single genera-
tion. The Japanese who settled in the
United States a generation ago are now
developing a larger physique approach-
ing western standards. Cantonese from
south China who emigrated to Hawaii
are now, after several generations, at-
taining greater physical height than
they did in south China. The blood pres-
sure of Americans moving to China ap-
proaches the lower Chinese standard,
while Chinese coming to America tend
to approach the higher American norm,
while the basal metabolism itself of the
Westerner moving to south China is ap-
parently lower than it would be at home.

ANY different races now compose
the white population of the United
States, yet we generally agree that the
same physiological standards hold for
all of them; at least there have not been
discovered among them distinct racial
reactions of a purely physiological
character. The so-called racial charac-
teristic as distinguished from the en-
vironmental factor would therefore seem
ultimately to disappear in the realm of
food and metabolism.

While it may be a distinct accomplish-
ment to have been able over long periods
to feed a nation on a minimum food
intake, this habit of merely maintaining
an existence has provided no insurance
against interruptions in the regular food
supply. The tables and figures repro-
duced in these pages indicate that the
Chinese people live constantly on the
fringe of starvation. There is absolutely
no margin or reserve. A famine in China
is primarily a violent disturbance of the
delicately balanced economic status
quo—so violent that the common peo-
ple find it difficult or impossible to buy
food. Drought, floods, grasshopper pests,
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revolution, are disturbing agents. And
they are usually augmented by ill-
developed means of communication,
such that the areas with excess food
supplies can not automatically unload
their surplus unconsciously, as is done
in America, on the regions where the
demand is high and the supply low.
One crop failure in a district brings
about enormous suffering; two crop
failures result in famine and starva-
tion; and three successive crop failures
in the same district produce havoc and
devastation.

OREOVER, human beings in China

do not always die of starvation to
the extent that they die from disease
caused by a weakened physical condi-
tion. Food intake and health are closely
related and famine studies show how
a very slight lowering of the quality
and quantity of food intake produces
immediate disaster.

China, while receiving credit for a
finely balanced solution of her food
supply problem, is at the same time
face to face with the fact that the pros-
perity of the nation demands not mere
maintenance, but an optimum metabol-
ism expressed in terms of improved
growth and vigor. It is hardly to be
doubted that in this modern age, with
its new demands, China will rise to a
solution of these newer problems with
all the thorough-going capacity which
she has displayed in the past.

When Professor Goddard’s explor-

ing rocket soars 50 or 60 miles aloft
what scientific instruments will it carry?
W hat will be their purpose and what the
practical value of their findings? Next
month this will be explained clearly and
simply.—The Editor.

One effect of population pressure:
a deforested mountain in North
China. Population pressure results
in the unconscious discovery of
some valuable methods, such as
hogs as the most efficient source of
meat, but the deforestation that
also occurs is not one of these



OUR POINT OF

VIEW

SPEND FOR PROSPERITY

NTIL a few months ago, there was,

among industrial and business men
and all people of the thinking class,
a feeling of optimism regarding the
economic depression, an optimism not of
the Pollyanna sort but rather of a con-
structive nature. Many splendid plans
were advanced as possible means of
stimulating business recovery but noth-
ing much has been done toward adopt-
ing any of them. And now, even the
thinking optimists, as well as the Polly-
annas, have turned lugubrious pessi-
mists.

What is the matter with the American
people?—that “race” which is famed
for and vaunts its ingenuity, industrious-
ness, and ability to the world. They are
not unaccustomed to slumps; they’ve
had them before. Where is that come-
back, that fight, that will-to-win, bear-
for-punishment spirit? Are they, to whom
the world looks for.a certain amount of
guidance and, unfortunately, with envy
and hate sometimes, because they have
possessed a progressive spirit and an
acquisitive instinct—are they to be cow-
ed, to admit defeat and wait for some-
one else to start the world back toward
normal conditions? Usually only the
mongrel dog slinks away, whining, with
his tail between his legs.

The country is not in such a bad state,
after all. September disbursements of
dividends to shareholders were nearly
76 millions of dollars more than for
September, 1929. There was a large in-
crease in the number of dividends
omitted and reduced, but the total dis-
bursements were 475,094,394 dollars
compared with 399,391,264 dollars in
September, 1929. This can mean only
one thing: that while many businesses
have suffered losses, many others prof-
ited far more than they did before the
slump. There may be drawn from this
the conclusion that if some can prosper,
others can at least make a new start
and grow. But somehow it hasn’t seemed
to work that way.

Long-established and vital industries
that have withstood for months the
laments of the pessimists, have at last
succumbed and inaugurated programs
for retrenchment that are sure to have
a devastating effect, not only because
they will withdraw many millions from
circulation but also because they will
further lower the morale of all those
who hear of them. And the distressing
part of it all is that our greatest cus-
tomers, the American workingman and

the small-salaried office man, are always
the first to feel each new blow. They
are discharged in hordes without the
slightest prospect of obtaining wother
employment. Their purchasing power
is lowered, business suffers further,
and old man “vicious circle” is at work
again! And even the man with a job
becomes frightened at the possibility
of losing his source of income and

DANIEL GUGGENHEIM

IT is our sad duty to record the
death of Mr. Daniel Guggen-
heim, capitalist, philanthropist,
and patron of aviation, on Sep-
tember 28 at the age of 74.
Known chiefly to the country at
large as the donor of the Daniel
Guggenheim Fund for the Pro-
motion of Aeronautics and
vaguely as a “copper king”’—
vaguely, because while his power
was tremendous, it was quiet—
his interests spread over the
world like a far-flung empire.

Mr. Guggenheim’s business
ability and  progressiveness
brought continual success to his
endeavors but as his power grew,
so apparently did his humanity
also grow. Identified with the
early romance of American min-
ing, expanding his interests to
other fields, and ever persistent
in his encouragement of scien-
tific research in industry, he yet
had time for art and music and
flowers. He gave liberally yet
quietly, dealt fairly with all, and
was imbued with a public spirit
that few could equal.”

In the death of this valued
citizen his friends have suffered
an incalculable loss. But his
greatness transcends the limits
of ordinary personal friendship;
in him was the warmth of a
great soul, a warmth that radi-
ated outward through contact
with him and his philanthropies
to touch thousands whose lives,
expanded and made finer be-
cause of him, shall be his great-
est memorial.

hoards his money “against a rainy day”
—more money out of circulation!

In a case such as this it is easier to
diagnose than to prescribe. One thing
is certain, however, and that is that the
American people, collectively and indi-
vidually, must start a veritable orgy
of spending. They must stop hoarding
for a while, stop being frightened, stop
crying “hard times?” and put money into

circulation, thus creating a great de-
mand for all sorts of things the manu-
facture of which will make the wheels
hum again and bring a return of pros-
perity. Time enough, after that is ac-
complished, to save!

Along with others, we have given
up hope for any real help from busi-
ness itself, and now appeal to the indi-
vidual. And if that individual is one of
those who persistently passes the buck
to the other fellow, who is always per-
fectly willing to “let George do it,”
we venture to say that if he doesn’t co-
operate this time, the other fellow,
George, may get his job!

INTERNATIONAL AFFAIRS

The Deplorable WE are con-
Cut In Naval  yinced that the

Personnel
recent announce-

ment by the Navy Department of a
contemplated reduction of 4800 en-
listed men in the Navy will be a distinct
disappointment to the American peo-
ple, a large majority of whom are will-
ing to be taxed for the support of the
Navy. The unplausible attempt to con-
nect this reduction with the provisions
of the London Conference will not im-
pose upon the general public, who were
only recently told by the Administra-
tion itself that a large new building
program would be necessary to bring
our fleet up to’ the allowed treaty
strength. Obviously, ships without men
are useless, so the proposed cut means
either that the Administration has no
intention of building a treaty fleet or
that it does not propose to man it after
construction.

The accompanying statement that
our fleet is to become a “training
nucleus” will still further alarm our
people who have been taught to believe
that a large standing army is unnec-
essary because our fleet would be main-
tained as a sure and ready shield, be-
hind which our skeletonized peace
army could expand to war proportions.
Now we are to have a skeletonized navy
as well as a skeletonized army. The
term “training nucleus” has a comely
sound, but the American people have
too long regarded their fleet as their
first line of defense to be charmed by
any new catchword, however beguiling.

We also fail to see the consistency of
the Administration discharging 4800
sailormen in the present condition of
unemployment, while at the same time
it requests private employers to refrain

(Please turn to page 486)
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INSTRUMENT FLYING TO COMBAT FOG

HEN F. Trubee Davison, Assis-

tant Secretary of War in charge

of aviation, climbed out from
under the covered cockpit of one of the
planes used for instruction in blind
flying on a recent visit to Kelly Field,
he voiced the experience of many other
pilots who have flown under covered
cockpits or in fog, the actual weather
condition which the covered cockpit
simulates.

“I don’t know what it was exactly,”
Mr. Davison said, “but something went
wrong and when I tried to turn, I didn’t
know where I was.”

It was the first experience in a cov-
ered cockpit for Mr. Davison, who
has a reputation for being an ex-
cellent pilot; he was more for-
tunate than some other pilots in
that he was thoroughly con-
vinced beforehand that his in-
struments were going to be right
and his senses were going to be
wrong. Failure to realize this
fact has resulted in many crashes,
no small percentage of which have
been fatal.

That the instruments went “hay-
wire” is a report that has often been
made by pilots who have survived a
crash in a fog. Even when instruments
were later returned to the factory and
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By WILLIAM C. OCKER

Captain, Air Corps, United States Army

pronounced correct, the pilots were
loath to believe in them, so strongly
ingrained was the theory of “flying in-
stinct,” taught until recently in all fly-
ing schools. Science has performed

Type of plane used for training in
instrument flying at Kelly Field.
The canvas cover slides over the
rear cockpit, and head-phones per-
mit communication between pilots

another service in exploding this dan-
gerous theory—that a pilot can “feel”
the position of his plane in a fog when
he cannot see.

A comprehensive report by Prof. A.
A. Schaeffer, of the Zoological Labor-
atory, University of Kansas, on “Spiral
Movement in Man” seems to be the
basis of the problem and may answer
the question of why pilots go into a
tail spin when they get into a fog. The
age-old belief, found in the folklore of
many races and nationalities that per-
sons go around and around in a circle
when they lose their way prompted

Professor Schaeffer to conduct a series

of experiments which led to the fol-
lowing conclusions:

“When blindfolded persons
walk or swim in what they intend
to be a straight path, 300 or
more steps in length, they ac-
tually walk in a more or less
regular clock-spring spiral. The
same is true when driving an
automobile blindfolded or when
a blindfolded person in an auto-
mobile calls the direction to the
driver. The diameters of the spiral
turns in walking or swimming vary from
about six meters to about 30 meters,
and in driving an automobile from 12
to 100 meters. These spiral turns are
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not due to any asymmetries in the legs
or other parts of the locomotor organs
of the body generally, such as right-
handedness.

“( WNE and the same person may walk

or swim or drive both right spiral
turns and left spiral turns in different
experiments or sometimes in the same
experiment. No apparent difference is
observed in the direction of turning that
is referable to difference in age, sex or
right- or left-handedness. Spiraling is
not a conscious phenomenon. Conscious-
ness gets no direct repeat from the
spiraling mechanism. A blindfolded per-
son is conscious of swimming or driving
a straight path when he is actually go-
ing in spirals. The spirals are smaller,
however, when the attention is not in-
tensely directed on the manner of mak-
ing each step, but is occupied with
counting the steps or thinking about
something else than walking a perfectly
straight path.

“Persons who lose their way in for-
ests, snowstorms, and fogs go around in
circles because, in these persons, the
orientating senses are not functioning
and then the spiral mechanism guides
the path. Rabbits, foxes, antelopes, and
other game, when hard-pressed in the
chase, lose the power of orientating
themselves through fear and then
the spiral mechanism also leads
them around in circles.”

This tendency to move in spirals
is not lost in the air. It is rather
further complicated by the addi-

At right: Close-up of instru-
ment box for use with Barany
chair to show illusions caused
by vertigo. Below: Method of
using instrument box with Bar-
any chair. Slide removed in
both cases to show instruments
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tion of a third dimension with
which the pilot must cope.
Professor Schaeffer’s report
and the experiences of many
pilots while flying through
fog lead to the belief that
this spiral tendency may
work in the third dimension
and such a compound tend-
ency may readily cause a
plane to become tilted at al-
most any angle while the
pilot still believes himself
flying on an even keel. Un-
der such a condition, while
flying in fog, it would be
quite possible for the plane
to be tilted at a stalling an-
gle without the pilot realiz-
ing it.

To correct this spiraling
tendency and enable us not
only to walk in a straight
line but to maintain our
equilibrium, Nature has endowed us
with a number of senses, chief of which
are the sense of sight, the vestibular

sense, deep muscle sense, and
the tactile sense. Tactile
sense, or the sense of touch,
is of considerable importance
on the ground but in the air,
with heavy clothing and with-
in closed cabins, this sense
is reduced to a minimum and
plays only a minor and insig-
nificant part and may be
disregarded entirely so far
as maintaining equilibrium
or a straight course is con-
cerned.

Deep muscle sense, often
alluded to by pilots as “feel
of the ship” or “seat sense,”
includes sensations resulting
from stimuli from the mus-
cles, tendons, bones, joints,
and internal organs. The
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Captain Ocker and Major Mileau,
flight surgeon, giving a test with the
Barany chair. After a few turns in
the chair with his eyes closed, the
subject almost falls out of the chair
due to effects of vertigo or dizziness

pilot has been taught to lay great faith
in this sense. There is no known
method for accurately measuring
this sense but the thoroughly
trained pilot appears to develop

it and interpret the stimuli to a

much greater degree than oth-

ers. Deep muscle sense is far

from being infallible in main-

taining equilibrium, however;

many pilots have come out of

fog to find themselves off their
course, with a wing up or down,
and even with the plane upside
down.

The vestibular sense is derived
from that portion of the inner ear
which has to do with equilibrium—the
semi-circular canals, the saccule and
the utricle. These are considered the
chief motion perception organs and have
been the subject of many investigations
as being of great importance in flying.
One of the simple tests which have
been devised to indicate the accuracy
of the vestibular reactions can be made
with the Barany chair, a revolving chair
with control attachments.

HE vestibular reactions are con-

trolled by the semi-circular canals
of the inner ear, which are at right an-
gles to each other. By reason of their
position, they are stimulated by changes
of position of the individual and stimuli
received by these organs are interpreted
by the brain as sensations of motion.
The stimulation of the canals and the
reactions observed by rotation in the
Barany chair are similar to those pro-
duced in actual flight, although the sub-
ject is not actually in a spiral dive or
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tail spin. When rotation stops, the sen-
sation of vertigo, or dizziness, results.
If the subject in the chair is questioned
after a few turns, it will be found that
this sensation of dizziness is actually a
sensation of rotation in the opposite
direction to which he is being rotated.
The individual has no control over these
impulses.

Although it is known from actual

SCIENTIFIC

rate-of-climb indicator. In this connec-
tion an interesting psychological prob-
lem arises.

Until very recently, all flying students
were taught to disregard flight instru-
ments and trust entirely to their “flying
instinct” even:in fog. As a result, pilots
taking the blind flying training, flying
by instruments under a covered cock-
pit, find it hard to disregard their in-
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experience in aviation and from ex-
perimental work that the erroneous im-
pression derived from the repeated
stimulation of the labyrinth of the inner
ear is subject to decrease and duration,
no normal person has been known to
overcome this illusion entirely. The
vestibular sense, then, is one of the
senses which govern equilibrium, but
without the sense of sight it not only is
useless but is actually dangerous be-
cause of the illusions it creates. The
sense of sight is important on the ground
but is much more so in the air.

HIS special sense is, of course, not
infallible for there are such things
as optical illusions—a mirage for ex-
ample—but it is certainly the most re-
liable. Through sight alone are we able
to take bearings on our position and
calculate our approximate position in
regard to a given point. So long as our
sight is not impaired, we may reason-
ably expect to remain orientated.
Equilibrium in the air, then, depends
first on the sense of sight, then on the
vestibular sense, deep muscle sense, and
last upon the tactile sense. In flying
in fog, this sense of sight also fails as
there is no fixed point outside of the
plane, no horizon to aid in orientating
the pilot. The solution of this problem
is to have absolute confidence in the
flight instruments, such as the bank-and-
turn indicator, the inclinometer, and the

stinct, which they are thoroughly
convinced is a handicap without sight,
and to trust their instruments implicitly.
The older pilots at Kelly Field taking
blind flicht instruction learned less
easily than the younger pilots or the
flying students in whom the flying in-
stinct theory had not been so deeply
ingrained.

After the pilot has been convinced
that he must disregard his instinct, in-
strument flying is principally a matter
of co-ordination. He has been accus-
tomed to moving his hands and feet in
accordance with stimuli produced by a
landscape at various positions relative
to the nose of his plane. In instrument
flying the stimuli are produced by vari-
ous dials which must be read and in-
terpreted before the controls can be
manipulated properly. This mental pro-
cess causes confusion at first but can
be managed so that the average pilot
can bring his plane out of spirals and
spins and fly a triangular course of
some distance with considerable accu-
racy after about 10 hours of training in
the covered cockpit. Flying by instru-
ments alone is more fatiguing than
ordinary flying and also requires some
practice in the covered cockpit when
actual fog flying is not possible to “keep
in training.”

Several new instruments have been
developed to lessen the strain on pilots
who must fly by instruments alone, of
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which the Sperry company’s directional
gyroscope and artificial horizon are two.
When a pilot wishes to make a turn of
90 or any certain number of degrees,
the magnetic compass is unreliable be-
cause it spins when the plane is banked.
The directional gyroscope does not spin
and the pilot can tell immediately when
the desired turn has been made. The
artificial horizon shows the pilot the
position of his plane relative to the
horizon, indicating the angle the plane
is banked and whether it is climbing or
gliding.

HE flight integrator, invented by

Lieut. Carl J. Crane and myself, is
still in the experimental stage but gives
promise of reducing fatigue and also
decreasing vertigo caused by the rota-
tion of the plane in a spin or power
dive. It consists of a miniature plane
silhouetted against a landscape painted
on an endless belt. As the plane turns
to the right, the background moves to
the left, giving the pilot watching the
miniature plane the illusion of turning
similar to the impression he would re-
ceive were his vision not cut off by fog
or the covered cockpit, as the case may
be. Skidding or slipping is indicated
by tipping of the miniature plane. A
narrow white band stretched across the
landscape rises above or falls below the
horizon to indicate that the plane is
gliding or climbing.

An altimeter reading vertically will
be placed on one side of the integrator
and an air-speed indicator at the other.
Thus five instruments will be combined
in one, making it unnecessary for the
pilot to “chase all over the board” to
figure out what the plane is doing, and
the plane’s movements will be shown
directly, eliminating the mental process
which is one of the chief causes of
fatigue in blind flying. Vertigo is also
minimized by the moving screen. When
the plane stops turning, the screen stops
moving and the pilot is able to orientate
himself in a very short time.

The value of being able to fly in fog
is readily apparent. It greatly increases
military efficiency to be able to fly in
all kinds of weather. As for the com-
mercial field, it will increase safety and
decrease the number of trips which
must be cancelled because of bad weath-
er,-principally fog. Only one problem
remains—that of landing in fog. When
this is solved—and indications are that
it will be, in the near future—the men-
ace of fog which has long been aviation’s
most formidable enemy will be con-
quered. ®

A railroad executive was intensely
interested in the intricate details

of railroad signalling systems as de-
scribed in an article soon to be pub-
lished. We warrant you will be, too.
—The Editor.



ELEVATED HIGHWAY TO SPEED TRAFFIC

HAT will be the finest, and per-
haps the greatest, highway of its

kind in the world, is now under

construction in New York City. Built 51

along the Hudson River waterfront, this '.“:; A
highway, which may be listed as one : i k.
of Borough President Miller’s impor- a . |

tant achievements, begins at the Hudson
Tunnels at Canal Street and will ex-
tend to Spuyten Duyvil, a distance of
14 miles. The lower section, up to 72nd
Street, will be elevated 14 feet above
the street level. From 72nd Street, it
will be a beautiful boulevard covering
the tracks of the New York Central
Railroad completely.

Ramps will be provided at 23rd,
42nd, and 57th Streets, reaching the
center of the elevated roadway so that
no cross traffic will occur. This will
permit a speed of 40 miles an hour, re-

sulting in a traffic capacity of 5000 Q"J -
vehicles an hour. Approaches will bhe A .
constructed at nine uptown points, be- The entrance ramp of the elevated highway at busy Canal Street

ginning with one at 72nd Street. The
roadway will be 60 feet wide to ac-
commodate six lines of traffic and will
have the most modern signal system
for traffic control, fire and police pro-
tection. The architectural design will
take care of the esthetic as well as the
practical values of the structure.

The first section between Canal and
22nd Streets is now nearing completion
and may be opened for traffic before
this article is printed. Construction of
this section involved many difficulties,
one of the worst of which was the
building of concrete foundations for the
400 columns in waterfront land that
was filled in years ago with all kinds
of waste materials, soil, and stones.

This great structure will aid greatly
in solving New York’s north- and south-
bound, long-distance traffic problem. It
is understood that the plan calls for
double-decking some time in the future.

=2

Fourteen-foot clearance of the highway on a broad street Nearing completion: lower section with paved roadway
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X-RAY FINGERS FEEL OUT THE
ATOMIC STRUCTURE OF MATTER

By SIR WILLIAM BRAGG, F.R.S.

Director of the Royal Institution of Great Britain and of the Davy-Faraday Research Laboratory.
Nobel Prize Winner. Author of ‘““Concerning the Nature of Things”

AN, having the power to forecast
the result of overcoming difficul-
ties and the wish to try to over-

come them, has devised various inge-
nious methods to help him in his task.
Taking first of all the difficulties that
depend on the inadequacy of his vision
he has invented the microscope which
gives him the power of seeing details
thousands of times too fine to be per-
ceived by the naked eye. The spectacles
that many of us use may be looked on
as making a small step in this direction.

The power over the handling of ma-
terials has been enormously increased
by the microscope. It has been the chief
instrument in the study of metals and
alloys, so that whole new branches of
metallurgy and metal working have de-
pended upon its use. It is fundamental
to the study of the minutiae of fibers,
so that textile industries depend on it
more and more. It is, of course, the main
weapon of the biologist and the bac-
teriologist upon whom so many sciences
rely, such as agriculture, and all the
economic development of plant life. In
fact the microscope has immensely in-
creased our powers of perceiving the
small things and invisible conditions
which must be treated sometimes as
dangers, sometimes as objects of wel-
come usefulness. It has widened and
enriched our world.

UT there is a point which the micro-

scope can not pass. With its aid we
perceive what is very small, but not the
“very very” small. There are regions of
minuteness which it can not ever pene-
trate. The limit is set by a curious nat-
ural barrier; natural because it depends
on the nature of light. If all the small
things which mattered to us were con-
tained within the barrier, there would
be no need to try to surmount it, but
this is not so. Wide as the fields are
which the microscope has opened to us,
far wider fields lie outside its range:
fields which also contain events and
things of first importance. There are
details of the structure of the living
cell, essential features in the composi-
tion of metals, cotton, silk, rubber, paint,
bone, nerve, and a thousand other things
which are hidden even from the micro-
scope, and must always remain so hid-
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den because the failure does not lie with
the skill of the optician but with the
incapacity of light itself.

Let us look a little more closely at
this curious fact. The process-of vision
begins first with the emission of radia-
tion from some source. Without illumi-
nation nothing can be seen. The nature
of radiation is in many respects a mys-
tery, but we know enough about it to
understand that we may talk of it in
many of its important aspects as waves
in some medium which we call the ether.
The eye is an organ designed to per-
ceive these waves. If we turn our eyes
towards the source of radiation they are
filled with the sense of light. If the ra-
diation falls on any object, it is turned
aside and modified in various ways.
When our eyes are directed towards the
object, they take in the modified rays,
and we have learned by long practice to
know, from these modifications, the na-
ture of the object that has made them.
That is “seeing.”

HE central point of the process is

the act of scattering and modifica-
tion. Now waves have a certain wave-
length, and common experience of such
waves as may be seen, for example, on
the surface of the sea tells us that an
object which is very much smaller than
the length of the wave has no ap-
preciable effect upon it. The wave rolls
past a cork on the surface without show-
ing appreciable traces of modification,
but a rock or the side of a steamer may
actually turn it back again. In just the
same way there may be objects which
are so small that they can not affect a
ray of light, and such objects are for-
ever invisible in the ordinary sense. The
length of the light wave which our eyes
can perceive lies within a short range on
either side of a fifty-thousandth of an
inch. An object of such small dimen-
sion can indeed affect a light wave, but
the parts of the object do not produce
obvious separate effects, so that we can
not do much more by the aid of light
than merely detect the object as a
whole. We can see nothing of its details.
There are smaller objects which we can
not even perceive.

Now such details and objects can be
of fundamental importance. as we have

already seen. What shall we do now?

The X rays break down the barrier
for us, and admit us to this immense
field in which we want to be. They do
so by virtue of their character as light
waves, 10,000 times or so smaller than
visible waves, but of exactly the same
nature. They have all the necessary
characters for modification by the “very
very” small objects on which they may
fall. We have only to ask, then, how they
may be used and perceived, for our eyes
fail entirely to detect them.

It happens that there are various ways
in which they can be registered. One of
the simplest and most convenient is by
the process of photography. The plate
or film which is made sensitive to light
can, fortunately, also perceive the X
rays, though our eyes have not this
double power.

So far, so good. But we should not be
able to go farther were it not that na-
ture builds her structures on certain
most interesting principles. Let us look
into this matter also.

E can take the atoms as the ele-
ments of all the substances that we
use or handle in any way. We know that
there are some 90 kinds of atoms of
which a few vastly surpass the rest in
numbers; oxygen, silicon, and alumi-
num heading the list. A piece of pure
iron contains nothing, of course, but
iron atoms; the point of great impor-
tance is that the atoms are not merely
jumbled together anyhow, but are ar-
ranged very perfectly according to a
simple pattern which is not very difficult
to picture. Suppose a pile of cubical
blocks to be made so that they lie in
rows in three perpendicular directions.
Think of the corners of these cubes as
points in space. Put an atom of iron at
each corner, or perhaps one should say,
at each point where eight cubes meet.
Place also an atom at the center of each
cube and allow the cubes to vanish.
There the iron structure is complete.
The structure of a piece of copper is
even simpler. The atoms are arranged
as in a pile of cannon balls, just as they
are shown beside the guns in the old
pictures. The structure of a diamond is
rather more difficult to apprehend from
a verbal description; it may, however,
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be grasped ifitis remembered that each
atom of carbon has four neighbors at
equal distances from it and equidistant
from each other. And so we go on to
more and more complicated structures.
The distances between the atoms are
very small, we must remember; they
vary about a mean of something like the
forty-millionth of an inch: They are, of
course, invisible, even in the microscope.

If a substance is such that all the
atoms which compose it are arranged
on one and the same pattern, so that
the straight rows run through from side
to side, the substance is a single crystal;
crystalline character meaning, simply,
perfect arrangement. Single crystals
are, of course, common enough, such as
jewels, salt, sugar, and a host of other
kinds of substances, occurring, for ex-
ample, in great frequency in the chem-
ist’s laboratory. But most substances,
and especially those we handle every
day, such as the metals, must be de-
scribed as masses of small separate
crystals. In fact a single crystal of a
metal is rarely seen, and is a most
curious object. A copper bar which is
but one crystal throughout can be bent
between finger and thumb like a piece
of stiff clay. But in the very act of
bending the complete uniformity dis-
appears; the mass breaks up into small
crystals. The bar loses its extreme
plasticity and after a little handling be-
comes as stubborn as copper usually is.

HE fact is that in many kinds of

crystal there are special directions in
which planes can be drawn or conceived
to be drawn, and the atoms on one side
of such a plane can slide more or less
easily over those on the other. They are
called glide-planes. When the copper
bar is one crystal throughout, it is easy
to make this slipping occur. But when
the bar is multi-crystalline, the planes
of easy slipping are not the same for
all the crystals, because the latter are
oriented in different ways. However we
try to deform the bar, there are always
some crystals which resist being de-
formed in that particular way. And the
various crystals back each other up ac-
cording to some principle which we do
not fully understand. Thus the proper-
ties of the bar depend upon its crystal-
line character.

The small crystals of which it is com-
posed are often visible to the naked eye,
and very often to the microscope. It is
for this reason that the microscope has
been of so much use to the metallurgist.
But though the microscope can do and
has done so much, it is only the X ray
that can tell us the internal arrange-
ment of the crystal, and it is only by be-
coming expert in the use of X rays that
we can hope to unravel further the
marvelous complexity of the relations
between structure and properties.

If this is true of the simple metal, it
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is also true of the complex alloys, the
properties of which are of such extreme
importance in modern industry. We
learn for example that iron, when
treated sufficiently, changes the arrange-
ment of its atoms to that already de-
scribed as characteristic of copper. With
this change its properties change also.
If certain substances, carbon or man-
ganese, for example, be added to the
iron, the reverse change may be pre-
vented, even when the temperature is

OcAtom @ CHrGroup

Courtesy of India Rubber World (New York)
The elementary unit of stretched
rubber is found to consist of atom
groups each about .00000087 milli-
meter in length, arranged as shown

once more brought back to normal.
Thus the properties of iron in the sec-
ond state may be retained and this is
sometimes very desirable.

More generally the properties of an
alloy depend not only on its composition
but also on the nature of the crystals
which the components form, on the
sizes, forms, and relative orientations
and dispositions of the crystals. And
this is true, to some degree at least, of
all substances. In fact, when Nature
builds up a substance she tries always
to put the atoms together in regular
order and according to a regular pat-
tern. The crystal is always arrived at.
Generally, however, the attempt to
carry the structure of a single crystal
through the whole of a visible mass is
only partially successful and not ob-
vious. The X rays often surprise us
by showing that crystalline structure
exists where we had not expected it;
for example, in cotton, silk, stretched
rubber, bone, and so on, and we may be
quite sure that the crystalline tendency
is part of the plan and contributes to
the desired character of the structure.

IN conclusion, let us now consider
briefly the method in which the X
rays are employed to examine the
crystalline structure of any body. To
describe it with any fulness we should
have to use the diffraction principle of
physics and other principles as well.
But a general understanding can be
reached by readers through less ac-
curate means. Let us remember that to
make any object perceptible by the
use of radiation we must allow the radia-
tion to strike the object which then scat-
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ters and, it may be, modifies that which
strikes it. The scattered rays are re-
ceived by the eye or the photographic
plate or some other suitable apparatus.
They are registered and we use our
brains to judge by the result the nature
of the object.

The X rays are of short enough wave-
length to be turned aside or scattered
by the atoms, when longer light waves
are not. A single atom can, however, do
very little. What apparatus we possess
can only be effective if immense num-
bers of atoms act together. Here is
where the regularity of crystal arrange-
ment comes in. The unit of pattern is
repeated an enormous number of times
even in a crystal just visible to the naked
eye. Whatever one of these units does in
the way of scattering, all the others do
in regular order. The combined amount
is perceptible, and so the crystalline
character is detected.

Sometimes we have watched a flock
of pigeons flying over the town roofs in
the evening and have seen that, as they
wheeled, the sun’s rays have flashed
back at the same moment from the
under surfaces of all the wings. Then
the flock has for an instant been a
notable object in the sky. The analogy
is very imperfect, as everyone will see
who knows the laws of diffraction, but it
may serve to illustrate the method in
which the X rays are used. The rays are
made to fall upon the crystal which is
turned about in all ways. Then at cer-
tain moments the position of the crystal
is such that all the component units
act in unison and a reflected ray flashes
out from the crystal of a magnitude that
may be perceived.

F course this is an indirect way of

examining the structure. We do
not perceive the individual atoms; we
discover only their arrangements. But
the knowledge so gained can be com-
bined with other knowledge that we al-
ready possess and we have actually
found ourselves able to decipher the
patterns of Nature to an extent we did
not dream of a few years ago. We have
a new field of knowledge, a new branch
of science which is in fact the physics
and chemistry of the solid. Its explora-
tion gives us unexpected but most wel-
come information about the fundamen-
tal design of solid materials, organic
and inorganic, living and non-living. It
promises to fill a wide and serious gap
in our previous knowledge and to give
results of the greatest interest and im-
portance in relation to science generally
and in particular to the use of science
in industry.

®

In an early issue a more detailed

article on" the X-ray analysis of
crystals, especially with regard to the
study of engineering materials, will be
published.—The Editor.



A FACT-FINDING FACTORY

E are frequently asked for

information on testing lab-
oratories that can be utilized
for special problems by con-
cerns and individuals who them-
selves do not have enough
work of this kind to warrant the
expense of maintaining their
own laboratory. In response to
the demand we present in this
article the story of the availa-
bility and resources of a par-
ticular laboratory, as typical of
the development along this
line. Should you have prob-
lems of this kind we will be glad
to give such information as we
can.—The Editor.

FPYHE purchasing problem is one
which is always with us. It is easy
to obtain prices for comparison,
but unless prices are coupled with some
indication of quality they do not guide
efficient buying. Recognizing this fact,
some of the larger industrial companies,
railroads, and the government bureaus,
have established laboratories for de-
termination of the quality of materials
purchased. The general public up to
this time has had to be satisfied with
makers’ or sellers’ guarantees or repre-
sentations and word-of-mouth endorse-
ments from users, in addition to such
judgment and experience as are avail-
able. This problem is very much in the
foreground at the present time, as wit-
nessed by such movements as that of
the Federation of Women’s Clubs, the
Consumer’s Research, Inc., the various
“institutes” maintained by publications,
and so on, which endeavor to supply a
service in recommending to members or
subscribers the various appliances, de-
vices, and supplies which after inspec-
tion and test can be recommended as
satisfactory for purchase.

There is an observable movement also
on the part of manufacturers of some
classes of goods, principally in the en-
gineering fields, to grade their own

A straw hat maker wanted his hat tested to find the
heat inside as compared with that within a felt hat
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products and to issue such products un-
der labels which the manufacturer
guarantees will be affixed only to ma-
terials of a certain specified quality;
for example, in recent advertising of
pineapple products, a page advertise-
ment was devoted to pointing out to
the public the marks upon the cans
which denote the various grades sup-
plied. Some of the lumber man-
ufacturers are guaranteeing the
qualities of the gradings of
lumber which they identify by
branding the grade upon each
piece of lumber.

HE real difficulties in this

situation are that first, test-
ing is expensive; and second,
that the expense of testing is
justified only when the quanti.
ties at stake are large enough;
for example, it would not pay
the individual purchaser of
an electric refrigerator to have
tests made upon all the existing
types for the purpose of discov-
ering whether he is purchasing
the most efficient device for
home use. Such a procedure
would cost tens of thousands of
dollars while his expenditure
for the refrigerator would per-
haps be 500 dollars or less. But
if the purchaser is buying many
units, or if there are many purchasers
who wish this information, then the
testing can be combined so as to make
it not only an economic possibility but
a really profitable proposition.

Acting on this premise, the Associa-
tion of Edison Illuminating Companies
over 30 years ago pooled some of its
testing problems, and Electrical Test-
ing Laboratories is the outgrowth of
this co-operative effort. The people be-
hind the laboratories have been far-
seeing and have equipped the institution
so that at the present time it is an
organization open to the public in gen-
eral where testing equipment and ex-

perts are available for investigations of
many diverse problems and tlke equip-
ment provided is very extensive and
complete.

It is true that the bulk of the tests
and investigations carried on at the
laboratories are electrical in character
but many of these involve problems
outside the electrical field which de-

An electrically operated tumbling barrel
ready to test the appliance plug on shelf

mand collateral investigations. For ex-
ample, the investigations of the quality
of power cable bring in the study of
the composition and properties of lead,
copper, paper, and insulating oils, all
of which are the component parts. In
addition these components must be sub-
jected to mechanical tests for strength,
effect of distortion, and so forth, and
electrically, tests must be made to de-
termine the conductivity of copper and
the electrical strength of the insulation.
Studies must also be made of the effect
of heat and cold, the heating effect and
consequent deteriorating effect of time,
heavy current, and so on, so that it is
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An abrasion machine for testing appliance cords is an
example of machines designed to test to destruction
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necessary to provide very large and ex-
pensive equipment and even more im-
portant, a staff of experts who can bring
to bear on the testing problems a wide
variety of experience.

At the present time, these laborator-
ies occupy several buildings situated at
the corner of East End Avenue and 80th
Street, New York City, comprising 66,-
000 square feet of floor area. There is
a force of 325 people, 225 of whom are
engaged in work at the main laborator-
ies and 100 who are traveling or resident
inspectors located at various factories
from Boston, Massachusetts, to Oakland,
California. Traveling inspectors visit
practically every state.

HE magnitude of the work which is

done can best be realized when it
is explained that tests made by this
laboratory in the past year covered the
inspection and testing of over 300,000,-
000 incandescent lamps, 9,000,000 feet
of power cable, over 1,000,000 porce-
lain enameled steel reflectors, design
tests of all of the automobile head-
lamps in use in 20 of the eastern and
central states, besides some 8000 mis-
cellaneous tests for large purchasers,
manufacturers, and consulting engi-
neers covering many varieties of elec-
trical apparatus, and appliances. Many
thousands of electrical safety devices,
such as rubber gloves, linemen’s pro-
tectors, overshoes, leggings, insulated
tools, and so forth, are regularly in-
spected and tested.

In the chemical department analyses
have been made upon such diverse ma-
terials as steel, coal, paper, soaps,
typewriter ribbons, pencils, insulating
varnishes, oils, gasoline, boiler com-
pounds, water, and fuel oils.

During the past year, a very interest-
ing investigation has been carried on
for the electric light and power com-
panies which comprise the Association
of Edison Illuminating Companies, on
electrical appliances which are used in
the homes served by these companies.
Samples of all types of electric flat-

A machine that will substitute for a lot of
shaves in determining the life of a safety razor
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irons, simple and automatic, over 50
different models of electric ranges, 150
appliance plugs, 100 types of appliance
cords, many percolators, electrical re-
frigerators, toasters, and so forth, are
being tested, in many cases to destruc-
tion, to find out their serviceability, so
that these power companies may be in
a position to recommend to their cus-
tomers appliances which give good
efficient service for long periods with
a minimum of repair and readjust-
ment.

The photometric department per-
forms many services. In addition to the
measurement of incandescent lamps, it

Testing an electrical refrigerator
unit in a specially equipped room

makes tests upon lighting fixtures,
search-lights, flood-lights, and flash-
lights. Tests are also made by this de-
partment on the illumination of artifi-
cially lighted premises such as offices,
banks, railroad terminals, and lighted
streets. It is sometimes called upon for
tests of artificial and natural lighting,
in connection with damage suits, both
personal and as the result of restric-
tion of natural lighting. Many tests
of this kind are also made
in connection with the deter-
mination of the validity of
patent claims.

Perhaps the most interest-
ing examples of testing are
those which may be termed
“freak” investigations. For
example, a dead goldfish was
submitted by a hotel in New
York with a request that a
determination be made of
the amount of copper sul-
fate in the body of the fish,
it being thought by the client
that the fish was poisoned by
the absorption of copper
sulfate from a copper tank
in which a large number of
fish were kept in the hotel

£

Filling rubber gloves with water as
part of an electrical leakage test

lobby. A manufacturer of cigarettes
submitted a number of brands of cigar-
ettes to determine the heat of burning
the cigarettes under normal smoking
conditions in order to prove an assumed
superiority of one brand. Three brands
of golf balls were tested for relative
resiliency. Samples of procelain-enam-
eled iron were submitted for tests of
deterioration of the enameling under
acids which might be encountered when
metal table tops are subjected to or-
dinary kitchen wusage. A manufac-
turer of straw hats submitted his
product for test in order to find the
relative heat inside the straw hat as
compared to the heat inside of felt
hats, the hats being exposed to direct
sunlight.

N this category also may be placed

the tests made for investors who wish
to know something about the value of
an invention or process in which they
are considering investment of capital.
For example, a gasoline substitute was
submitted, which upon analysis was
found to be composed of a fair grade
of gasoline with a small admixture of
lubricating oil to give it color. A re-
chargeable dry battery was found to
be simply a good dry cell of a standard
type with a new label substituted. A
storage battery compound, warranted
to increase the capacity of any lead-
sulfuric acid storage cell, was found
to be made of corn starch which had
no beneficial effect. A new type of air-
plane cloth reinforced with very light
but strong steel wires designed to add
materially to the strength of the ma-
terial was subjected to mechanical tests.
A so-called “electric therapeutic” de-
vice, which it was alleged had effected
marvelous cures of rheumatism and sci-



138

SCIENTIFIC A

A view of part of the mechanical laboratory where tests for thermal conductivity,
valuable to manufacturers, are being carried out on various steam-pipe coverings

atica, proved upon investigation to be
a nickel-plated cylinder filled with seal-
ing wax.

It is not only in exposing obvious
frauds that these laboratories function.
These constitute but a small though in-
teresting fraction of the work of the
laboratory. It functions often in con-
nection with the development of proc-
esses which are brought to satisfactory
and successful results. There may be
cited in this class the Klaxon automo-
bile horn which was designed by a
client of the laboratories, working in a
private shop and submitting from time
to time the results of his labor for tests.
Several manufacturers of insulating
varnishes have used tests developed in
the laboratories in connection with their
own experiments in the blending of
varnishes not only to increase the in-
sulation resistance of their varnishes,
but also to increase the length of time
that the varnished cloth or paper made
up with their compounds would remain
pliant. A manufacturer of diffusing
glassware, by continued experimenta-
tion, designed a form of translucent
glass which transmits a considerably
larger amount of the light falling upon
it than was apparent in the first sam-
ples submitted.

URING the World War, manufac-

turers of star shells for lighting
battlefields at night, by constant test
and experimentation of various mix-
tures, increased the illuminating power
of such shells from 10,000 candlepower
with a burning period of 30 seconds to
over 100,000 candlepower with a burn-
ing period of a minute and a half, elimi-
nating also a great deal of the flicker
which was characteristic in the first
samples. In all these cases, the tests
were made for the manufacturers upon
samples which they fabricated using the
formulas which had been suggested or
proved by repeated tests.

After a cable has been tested on
over-load, insulation is inspected

As was indicated previously, this in-
stitution. is called upon from time to
time for tests in connection with legal
controversies. In such cases, the labora-
tory prefers to be retained if possible
by both sides and to make the results
of its tests available to both parties
in the action. As examples of this type
of service, there may be cited
a test which was made to de-
termine the electrical resis-
tance of a pair of shoes
which had been worn by a
lineman who had been killed
by an electric shock; the
testing of a street lighting
installation to determine the
compliance to specifications
of the street lighting equip-
ment used by a power com-
pany; the measurement of
natural light reaching the
windows of a building; the
measurement of the loss of
light occasioned by changes
in the construction of the
Manhattan Elevated Rail-
road in New York as a
basis for determining the
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compensation to be paid to owners of
adjoining property. Very often in such
cases the variation in natural lighting
is so great as to make it impracticable
to obtain complete measurements on
the actual premises. In such cases, a
few check measurements are made in
actual position and a scale model is
constructed which is artificially illu-
minated. An exhaustive study of the
model is made, in this way eliminating
all the variable features except those
that are in question.

T is to be expected that an organi-

zation of this kind is called upon
from time to time to make tests for in-
ventors whose hopes for success are
ereatly in excess of the merits of their
inventions. In such cases, the attempt
is made to dissuade them from spending
money foolishly. In the 34 years of ex-
istence of this institution, there have
been submitted perpetual motion ma-
chines, direct-current  transformers,
lighting appliances which are designed
to multiply the total flux of the original
lamp 100 times, electric generating ma-
chinery for producing more than 100
percent of the power put in, mechani-
cal and electric water heaters of 200 to
300 percent efficiency. The problem
in these cases, a diplomatic one, is to
dissuade the inventor and at the same
time to convince him that the labora-
tories are not the agent of the trusts
which are engaged in keeping back im-
provements which might revolutionize
industry and thereby destroy invested
capital.

Many more instances of the variety
and interest of the work might be given
but the bare outline which is presented
indicates the wide variety of effort which
is characteristic of the testing problem,
the diversity of the clientele which must
be served, and the value of constant con-
tinuous research as an aid to better-
ment of conditions, the safeguarding of
human life and property, and the en-
couragement of progress.

Electric appliance plugs get hard usage in ser-
vice; this machine tests them more severely
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ARCHEOLOGY ENTERS THE STAMP WORLD

1. Egypt, Rock Temples of Abu Simbel. 2. Algeria, Ruins of
Timgad. 3. Armenia, Sculpture at Ani. 4. Algeria, Ruins of
Djemila. 5. Egypt, Pylon of Karnak. 6. Egypt, Pyramids. 7.
Italy, Church. 8. Iraq, Cherub. 9. Italy, Monastery. 10. Egypt,
Sphinx. 11. Armenia, Wall Sculpture at Ani. 12. Egypt, Colos-
si of Thebes. 13. Armenia, Ruins of Ani. 14. Palestine, Citadel,
Jerusalem. 15. Iraq, Winged Bull, Ancient Babylon. 16.
Syria, Ruins of Palmyra. 17. Iraq, Shia Mosque, Kadhimain.
18. Iraq, Sunni Mosque, Muadhdham. 19. Syria, Ruins of
Palmyra. 20. Cyprus, Coin of Amathus. 21. Crete, Goddess

Ariadne. 22. Iraq, Arch of Ctesiphon. 23. Crete, Hermes. 24.
Cyprus, Mosque. 25. Italy, Capitol, Rome. 26. Greece,
Acropolis. 27. Greece, Vase depicting Pallas Athene. 28.
Greece, Temple of Theseus. 29. Greece, Acropolis with
Parthenon. 30. Mexico, Pyramid of the Sun. 31. Lebanon
Republic, Ruins at Baalbek. 32. Tonga, Haamonga. 33.
Lebanon Republic, Ruins at Baalbek. 34. Guatemala, Mono-
lith of Quirigua. 35. France, Pont du Gard. 36. Crete, Ruins
of Minos Palace. 37. Mexico, Ancient Aztec Gateway. 38.
Armenia, Ruins of Ani. 39. Italy, Aqueduct of Claudius.
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WHAT IS A QUANTUM?

itor, “when I came here some
time ago, asking you to tell me
what an atom was?”

“Yes,” said the scientist, ““and I could
not do it.”"

“Perhaps you did better than you
thought. Now I have another question to
ask vou.” ‘

“I hope it is something easier this
time.”

“Well, it isn’t about Einstein. I only
want to know what the quantum theory
is all about. What is a quantum, any-
way?”

“You do not seem to be getting any
more moderate in your demands,” said
the scientist. “How much do you know
about it, to begin with?”

“Very little. All I have gathered is
that a quantum has something to do
with energy, and that it is considered
a very important thing nowadays.”

“Then so far you have nothing to un-
learn,” said the scientist. “We may as
well start at the beginning. The quan-
tum theory is a good illustration of the
fact that history is prone to repeat itself

1Heyl: Scientific American, July 1928,

“DO you remember,” said the vis-
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as well in scientific thought as else-
where.”

“How is that?” asked the visitor. “Is
not science always progressive?”

“Yes, certainly; but some parts of it
progress faster than others, principally
because they had an earlier start. Our
ideas regarding energy, for example,
have recently undergone a change sim-
ilar to that suffered by our concept of
matter a great many years ago.”

“In what way?”

« ATTER has been studied by man
for thousands of years. It was at
first supposed to be continuous in its
structure, as indeed it appears to be;
but our present idea is that it is really
discontinuous in its structure, built up
of atoms and molecules and actually
consisting principally of empty inter-
spaces. This concept grew up gradually,
but we may perhaps take the work of
Dalton at the opening of the 19th Cen-
tury as marking a time when the atomic
theory was rather generally accepted.”
“Yes,” said the visitor. “I have heard
him called the father of the atomic
theory.”

“Still,” continued the scientist, “there
were men of scientific standing all
through the 19th Century who clung to
the older continuous theory. The last
great disbeliever in atoms, Ernst Mach,
died as lately as 1916.”

“You surprise me!” said the visitor.
“I did not know that the past projected
so far into the present.”

“Such are the facts of the case,”
replied the scientist. “This last oppo-
nent of the atomic theory lived to see
the doctrine against which he so hope-
lessly fought conquer not only the
domain of matter but also that of en-
ergy.”

“Are there then atoms of energy?”

“Something very like it; only we call
them quanta. Energy is a comparatively
new concept, dating back only to the
middle of the 19th Century. When it
first took shape it was regarded as con-
tinuous.”

“Of course,” said the visitor. “I have
always understood it that way. The con-
tinuous stream of light and heat from
the sun illustrates that.”

“How do you know that the stream
of light from the sun is continuous?”

’
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“Why,” said the visitor, “there are
no dark spaces perceptible—but then,”
he added with a smile, “I suppose the
same might be said of matter.”

“Exactly. The cases are parallel. For
good reasons we believe in the existence
of atoms, though no one has ever seen
them; and also for sufficient reasons we
have come to recognize the discontinu-
ous nature of energy. History is repeat-
ing itself in scientific thought.”

“So that is what the quantum theory
is all about!” said the visitor. “But how
did this change in our ideas of energy
come to pass?”

“Very much as the atomic theory of
matter came to supersede the continu-
ous theory. One was found to fit the
facts of experiment better than the
other. The historical parallel is per-
fect.”

“This is getting interesting,” said the
visitor. “Tell me how it happened.”

1l

“PT began over 30 years ago, shortly

after the discovery of the X rays.
It was soon found that air or any other
sas exposed to the passage of X rays
became electrically conducting. Bring
a charged electroscope near an X-ray
tube in action, and the divergent gold
leaves will collapse at once; the charge
leaks away through the air, which under
normal conditions is one of the best
of insulators. It was found that this
conducting property of the air was
caused by the fact that some of its
atoms were split up by the X rays into
two parts, bearing opposite electrical
charges, though the original atom was
electrically neutral. This is called ioni-
zation of the gas. And the surprising
thing was that so few of the atoms were
ionized. Although the gas was swept
through and through by successive
waves of X rays, only about one atom
in a million million was thus broken up.”

“I should say,” said the visitor, “that
that net must have had a lot of big holes
in it.”

“Exactly,” said the scientist, smiling.
“Put into scientific language, that was
just what J. J. Thomson thought about
it. He was forced to the conclusion that
the advancing wave of X rays was not
uniform, but of a beady or lumpy struc-
ture, the energy of the wave being con-
centrated mostly in spots and spread
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out thinly elsewhere. His explanation
was that only these intense spots of
energy were equal to the task of split-
ting up an atom, and from the fact
that so few atoms were ionized he rea-
soned that the wave front must be made
up principally of thin places.”

“A perfectly natural conclusion,” said
the visitor. “But where do the atoms
of energycome in—and the empty
spaces between them? This
thick-and-thin structure is just
as continuous as if it were
uniform.”

“True enough,” answer-
ed the scientist. “The
quantum theory carries
things to the limit of
supposing all the energy
to be concentrated in the
spots with the inter-
spaces empty. This ex-
treme the X-ray evidence
that I have mentioned
did not require, and it
is a principle of scien-
tific thought that we are
never to assume more
than is necessary to ex-
plain the facts. It re-
quired evidence of an-
other sort to force us
farther. This next step
is due to Planck. who in
1900 suggested the mod-
ern form of the quantum
theory.”

“On X-ray evidence?”

“No; the evidence was
of a different nature. It
had to do with light. Theory and ex-
periment had, in a certain field, failed
to agree. Planck brought them into
agreement by supposing energy to be
atomic in its structure.”

“Was the discrepancy between theory
and experiment so serious as to require
this radical step?”

«“PT would have been serious, no mat-
ter what its magnitude, provided
that it was great enough to be sure of;
but judge for yourself. What happens
when a piece of iron is heated?”
“It becomes red hot.”
“And then—?”
“Yellow, and finally white hot.”
“But suppose I should tell you that
it should not act that way; that on
theoretical grounds it
ought to show a blue
color from the start, no
matter how hot it was?’™
“I should consider that
a very serious discor-
dance. Was it really as

Distribution of energy in the spectrum. The curve
marked “Wien” represents the best that classical
theory could do. The curve marked “Planck” is that
given by the quantum theory, and fits much more
closely the curve obtained by experimental work

bad as that?”
“Yes, the classical the-
ory insisted on predict-

2A. H. Compton:
Review Supplement,
1929, page 74.

Physical
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ing rays more intense than those actual-
ly observed. and of the wrong color. To
take an analogy from sound, the emis-
sion of light from a gradually heated
body is something like what happens
when ‘we press down and hold down

A rare photograph of Max Planck, who has been
called the Dalton of the 20th Century. His law of
radiation (1901) asserts that *“radiant energy” is
emitted and absorbed in integral multiples of indivis-
ible quanta of energy. For his contributions to science
he was awarded the Nobel Physics Prize in 1918

all the keys of an organ in succession,
beginning at the lowest. To the lowest
frequencies would be added successively
those higher in the scale, until at last
the whole range (or spectrum) would be
present. But the classical theory de-
manded that the high frequenciesshould
appear from the start, and always be
more intense than the lower ones.”

“And Planck’s theory straightened out
this discrepancy?”

“Perfectly. On the quantum theory
we suppose that energy is made up of
atoms or quanta. Less than one quantum
can not be absorbed or emitted by a
body, and all emission or absorption
must be in multiples of this fundamental
quantum.”

The visitor looked blank.

“It is something like our money sys-
tem,” continued the scientist. “The
smallest amount we can pay anybody is
one cent, and any amount that changes
hands must be a multiple of one cent.
Now suppose your income was small,
say one cent per hour, and that your
creditors were pressing you. All you
could do would be to pay out one cent
now and then. This corresponds to the
case of iron slightly heated. The influx
of heat is not rapid, and the iron can
emit only quanta of low frequencies—
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coins of low value. If your income was
more rapid you might be able to pay
out nickels or even dimes occasionally
along with the cents. So as the iron is
more intensely heated it is able to emit
quanta of higher frequencies along with
the lower ones.”

“Is there only one fundamental quan-
tum?”

“No, matters are more complicated

SCIENTIFIC AMERICAN

to the latter view. The fact that a mole-
cule can actually emit almost any
quantity of energy that can be imagined,
provided that there is a fundamental
quantum of which it is a multiple, sug-
gests that the limitation is not in the
molecule.”

The visitor smiled.

~I have read that Sir John Herschel
once compared atoms to manufactured

Apparatus for determining the Stefan-Boltzman constant of radiation, which is
connected with the distribution of radiant energy in the spectrum of hot bodies

than that. It is like having several dif-
ferent kinds of currency circulating to-
gether; English, French, German, as
well as our own. The smallest coins of
each kind would be different in value,
and not exact multiples of each other;
and we would have a series of multiples
of each kind in circulation together.
There may be many quanta of different
frequencies, and a radiating body may
emit multiples of any of them.”

“But nothing but exact multiples?
No fractional quantities?”

“Apparently not.”

“Why is that?”

“We do not know.”

HE visitor was silent for some
moments. Then he said:

“The only reason why I can not pay
out or receive anything but exact mul-
tiples of one cent is because the mint
in this country does not coin anything
else. It is not a limitation on my part.
In England I would not find the slightest
difficulty in paying out multiples of a
half penny, although that is not exactly
equal to one cent.”

The scientist nodded approvingly.

“I agree with you. This curious re-
striction to multiples of a quantum in
exchanges of energy may be a limita-
tion arising from something in the struc-
ture of the molecule, or it may be that
Nature’s mint coins nothing but even
multiples of a quantum. I am inclined

articles, because of their close similar-
ity. Now it seems that we must think
of energy likewise. Nature coins quanta
and multiples of quanta, and it is
against the law to clip or debase the
coinage.”

“Yes,” said the scientist. “A quantum
seems to be indivisible.”

“Just as it used to be thought the
atom was.”

“Your point is well taken,” answered
the scientist. “But up to the present we
have no experimental evidence requiring
us to assume the contrary.”

“Well,” said the visitor, “to return to
my original question, what is a quan-
tum? If we magnified a light wave suf-
ficiently what would we see?”

“It is no more possible to magnify
a light wave sufficiently to perceive its
structure than to magnify matter enough
to see the molecules; but if we could
sufficiently enlarge an advancing front
of a light wave it would probably ap-
pear as a lot of bright specks on a dark
background.”

“That rather suggests Newton’s cor-
puscular theory of light.”

“Quite so, except for the important
difference that each quantum is vibrat-
ing with a certain definite frequency.”

“And what is it that vibrates? What
is a quantum?”

“Nobody knows. Some have thought
it to be a little train of waves, some-
thing like a dart; others have pointed
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out that it is more probably a three-
dimensional affair. We have no more
idea of what a quantum is than we
have of the nature of an atom; and,
as you know, our concept of an atom
is a good deal like a moving picture.”

“Three dimensional?” said the visi-
tor. “How big is a quantum?”

“That question has been asked by
others. The answer seems to depend on
the direction by which we approach the
question. For instance, a quantum of
light must enter the eye as a whole to
excite vision. Less than a quantum will
not do. And yet, from astronomical con-
siderations, a quantum of starlight must
have about the dimensions of a barrel.”

“And all that has to get into the pu-
pil of the eye? That is something like
packing the genie into a bottle.”

“We frequently encounter contradic-
tions of this sort in the early stages of
scientific thinking about any subject.
It indicates usually that our ideas are
as yet incomplete and fragmentary. We
must attain a broader and more gen-
eral concept, of which these contradic-
tory pictures may be seen to be special
cases.”

“The philosophers of old,” remarked
the visitor, “used to say that Nature
makes no jumps; but what with atoms
and quanta it begins to look as if dis-
continuity was the first law of Nature.”

“There is a curious consequence of
this discontinuity,” said the scientist,
“which probably you have not heard of.
Suppose that you took a pocket full of
pennies and went to visit an orphan
asylum, and on your arrival found that
there were more children than pennies.
Even allowing only one cent to each
child some would have to go without.
But perhaps you see what I am coming
to,” said the scientist, breaking off as
the visitor began to smile.

“Not exactly,” said the visitor. “But
I can see that for ‘children’ we must
read ‘molecules’ and for ‘pennies’, ‘quan-
ta of energy.’”

“PTNIXACTLY,” said the scientist. “We

have a pretty good idea of the
energy value of a quantum just as we
have of the size and mass of a mole-
cule, though we can not tell just what
either looks like. And it works out in
this way: the total heat energy in a
body may consist of fewer quanta than
the number of its molecules. This is
possibly the case in red hot iron. It is
a curious thought that in such a body
there may be molecules here and there
as devoid of energy as if the whole
body were at absolute zero.”

“Poverty and riches rub elbows among
molecules as with men,” said the visitor.
“Very human little fellows, these.”

“Perhaps,” said the scientist, “the
molecules of which we are made up
might view the matter oppositely, and
with more reason.”



FEEDING THE CREW OF A BATTLESHIP

By JOHN DONALD THOMPSON

Chief Boatswain, U. S. S. West Virginia

HERE are, no doubt, many hungry

people within the broad domain of

Uncle Sam, but if so, certainly they
are not to be found upon his fighting
ships. Food, selected and inspected, the
finest in the world, is most plentiful.
Carefully guarded, refrigerated, cooked
hygienically and served under super-
vision from the cleanest of dishes fresh
from electrically operated dish-wash-
ing machines filled with distilled water,
boiling hot, the food reaches the men in
its most tempting condition.

One hundred and ninety turkeys;
more than 2000 pounds for only one
meal! It sounds like a great deal, but
it is only for a holiday, the fourth of
July or Christmas, dinner to which must
be added all the other good things that
go with such feasts. The men, the boys
that man the fighting ships are, most
likely, far from home, but otherwise the
holiday meal is just as tempting and
complete. Then, to this must be added
the novel surroundings of life on board
ship and an appetite whetted by regu-
larity, salt air, and wholesome exercise.
On the fourth of July, at noon, 2000
pounds of turkey disappear from the
plates of the eager boys as if by magic;
the well rounded out menu is repro-
duced on this page.

I passed by the metal-screened door
of the butcher shop where the head
butcher was carefully explaining to a
lady visitor (and as many other visitors
as could crowd into the doorway) his
daily labor in providing the meat por-
tion of the daily ration for 1300 men.

“Why.,” she exclaimed, “a ham will
last us ever so long, even if we are all
at home—and every one of us is a
hearty eater!”

“Yes’'m,” he patiently explained, “I

_guess so, but 50 hams makes just one

meal for us. It is boiled, then we cut
it up and serve it out; none of it is
ever left over. Lots of other stuff
goes out from the issue room and
the galley up forward. Beef? Oh
yes, we use lots of beef. We cut
up about 850 pounds of hind quar-
ters into beef steak with this ma-
chine for one meal; then it is fried
in the galley. Seven hundred and
fifty pounds for veal cutlets and
only 500 for stew. Six hundred
pounds of halibut makes the noon
meal on Friday; besides this, just
about every sort of meat is served
at various times.”

Lots of times when I pass
the butcher shop I look in
through the large round port
hole; usually they are all
busy cutting up meat or
cleaning and polishing up
the shop.

E have thousands upon

thousands of visitors
from every state in the union,
no matter what port we may
happen to be in. Many men
are detailed as guides to
show them about the ship and
make them feel at home.
Sometimes I act as a guide

Boxes,

myself, though not so often now, and
it seems that all visitors, especially wo-
men, invariably ask to be shown, the
“dining hall, the kitchen,and the pantry.”
So we take them down below and show
them the great deck spaces hundreds
of feet long and from 30 to 50 or more

two 59-foot motot

bags, crates:
launches at the gangway with provisions

All photographs by the author
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4th of July, 1930
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: Sweet Pickles
: Queen Olives
: Pineapple Salad
: Cream of Celery Soup

Celery Stuffing

Sunshine Cake, frosted
Neapolitan Ice Cream
Cigarettes

INDEPENDENCE DAY

Green Onions
Celery Hearts
Sweet Mayonnaise
French Croutons H

Roast Imperial Turkey
Giblet Gravy
Creole Potatoes Buttered Squash Sweet Corn on Ear

Blackberry Pie
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Any doubt that our
sailors are well fed
will be dissipated by
one glance at the
menu at the left
and at the healthy,
happy faces in the
illustration above.
During such a holi-
day meal, 2000
pounds of turkey dis-
appear from the
plates of the sailors

feet wide; this, they are told is the
“dining hall,” or more simply, the mess
deck. From here, they are shown into
the large galley that is lined with huge
oil-burning steel ranges and steam-
jacketed kettles manned by a dozen
white-clad cooks busily preparing the
next meal, the savory odors of which
invariably bring forth exclamations of
delight. This, they are informed, is the
kitchen. They. leave this attractive place
of activity, of pleasing odors, with many
a backward glance and exclamations of
wonder.

“Now,” confided one attractive young
matron, “I must see the pantry. They
may cook in a galley, but there must be
a pantry.” So the party was shown into
the compact and abundantly stocked
issue room with its snow white tiled
deck and glistening shelves, its rows of
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polished bins, barrels of pickles and
vinegar, rows of sacks of sugar and
beans, and the untold number of things
that go to fill the pantry, or as we call
it, the “issue room.”

“And this,” said the guide to the at-
tractive young matron, “is the pantry.”

After marching forward on one deck
and aft on another without having seen
anything resembling a dining table, the
party is sure to ask where the tables are.
They are then pointed out, neatly stowed
in pairs on iron racks overhead between
the beams. Each table is fitted with
folding iron legs, as are the little
benches that fold up and are stowed on
top. When taken down and set up for
use, they seat 10 men quite comfortably.
One mess consists of 20 men using two
tables and served by one mess cook, or
a total of 21 men. The number of
messes varies somewhat, but averages
around 65.

The mess cook, who does no cooking

On deck in bright sunlight, the daily in-
spection of shiny coffee pots and dish pans

at all, brings the food from the galley,
the bake shop, and the issue room, and
the dishes from the scullery. He also
washes the knives and forks, besides
cleaning up the deck and a considerable
portion of the paint work in the im-
mediate vicinity. Then once each week
he has to take the tables up on deck
and scrub them with sand and bleach
them out in the sun.

If it so happens that a mess cook is
good in bringing down “seconds” from
the galley, the boys give him a lift now
and then with the work and of course
help in stowing the tables overhead.
After a period of time, usually three
months, the detail is relieved. Sometimes
they stay for many months on this duty
and seem to like it. When I was a mess

“One of the principal
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cook, food was rather scarce and I was
well pleased when I went back on deck.

The dishes are washed in a scullery
where the far famed “scullery maid”
would have found delight, for in their
metal racks like eggs in a carton, the
dishes for 1300 men are washed and
stowed in from 14 to 19 minutes with
an electrically operated dish washing
machine having a crew of four men
and one checker. After having been
washed they are stacked, in their own
racks, upon shelves, all ready for the
next meal.

Visitors note with satisfaction the
“spud coxswain” and his gang of a
dozen or more men as they busily pre-
pare vegetables in the vegetable-locker
adjoining the galley. About one ton
of spuds, or potatoes, are prepared each
day. Two electrically driven peelers
make quick work of about 20 sacks, then
each one is gone over by hand for spots.
If required, they are passed through the
slicer for French fry, or go into
the steam-jacketed kettles to make
the well known mashed potatoes.
Celery, lettuce, cabbage and, in
fact, just about all vegetables are
prepared only by the crate.

N looking over the accounts I

note that the boys have used
in one half month, 10,000 pounds
of cantaloupe besides 8000
pounds of watermelon and 1500
pounds of various berries. Eight
hundred pounds of green onions
must have been a lot of onions,
but it went along with 10,000
pounds of green corn; 1500 of
lettuce; 2000 of cabbage and a
like amount of celery; 1400 of
ripe tomatoes; and 1000 of bell
peppers, and numerous other
items that would appear small,
being, as they are, under 1000
pounds. Fruit is served much
more than is commonly believed
—practically every day if pos-
sible. If fresh fruit is not avail-
able, the canned article is used.

In the preparation of vegeta-
bles, 20-gallon steep-tubs are used. In
the cooking, either the 40- or the
60-gallon steam-jacketed
kettles are used. The
same kettles then come
in handy when cooking
macaroni, stew, beans,
and numerous other
standard articles of diet
while the long row of
steel, oil-burning ranges
is principally used in
the preparation of meat.

troubles encountered
with meat is that it has
to stand for some time
after cooking before it
is served; this has never
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tended to improve the quality of meat.

Having passed through the wide,
white-tiled galley with its long rows of
huge kettles and ranges, the visitor
comes to the coffee pot. A shining cop-
per urn of 120-gallon capacity, majes-
tically it stands beside the galley door.
Its eager daily visitors are legion, for
be it known that “Jamoke” has ever
played a most important réle in the
daily life, and it might be said, the
night life, of both the old-time shell-
back as well as the sailors of the mod-
ern man-of-war.

OFFEE is served out to the crew

at 5:30 each morning; then once
again for breakfast and at noon. Tea
or cocoa is usually served with the eve-
ning meal, but coffee drinking is general
throughout the ship both day and night,
especially by the men on watch. The
daily inspection of coffee pots is a pretty
sight. The mess cooks are lined up in
formation in spotless white uniforms
with aprons, each with his shining coffee
pot and bright dish pan.

Once outside the galley, the door of
the bake shop stands invitingly open,
while from within issue tempting odors
of newly baked bread mingled with that
of spiced pies and delicious pastries.
Inside this Aladdin’s shop, huge electric
bake ovens silently perform their tasks
while the electrically driven dough
mixer vies in slow rhythm with the
lively tune of the cake mixer.

Stacked in neat array against the
steel bulk-head, ready at hand, you ob-
serve many tons of flour and sugar be-
sides the ample stock of ingredients that
go to make up the bread and pastry shop
of the ultra-modern man-of-war.

For the time being the visitor is apt
to think that the navy is simply a place
ingeniously equipped for the prepara-
tion of food, for hardly has he passed
out of this novel bakery when he is con-
fronted with another galley entirely dif-
ferent from anything seen before. This
time the roaring ranges are presided

The dishes are stowed in metal
racks like eggs in a crate. After
being washed, they are stacked, in
their racks, ready for the next meal
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over by men of different races: Filipino
cooks, Negro cooks, and sometimes a
Japanese. This is the officers’ galley
where these mixed races deftly ply
their art. From this galley, a sparkling
gem of efficiency, go the very choicest
foods in the world to the officers’
mess.

When necessary to provision ship,
usually once each month, a day is set
aside for that purpose. About 100 tons
of provisions, consisting of both fresh
and dry stores about equally divided,
are taken on board that day. About 50
tons are tinned and sacked stores while
the rest is all of the fresh or perish-
able variety. The meats are frozen
and go into the refrigerator while
most of the fruits go into the chill
room with the eggs, the butter, and
the cheese.

OME of the articles loom rather

large. Of beef there will be 20,000
pounds and of sugar a little more. Flour
soars to 30,000 pounds while potatoes
top the list and run between 40,000 and
50,000 pounds. Coffee keeps well above
1500 pounds; pork loins run about
4000 pounds while one ton and a half
of hams skimp sadly by. Bologna and
“franks” are slightly less and 1500 to
2000 pounds of chicken or turkey
simply means one meal. Five thousand
pounds of butter together with 3000
dozen eggs fried with 1500 pounds of
bacon fimshes a good many break-
fasts to the fighters of the nation’s first
line of defense. Six thousand cans of
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milk are used each month in
cooking and in coffee, while
600 pounds of yeast finds its
way to the bake shop.

On one day each week a
working party of some 25
men are engaged in bringing
up provisions from the well-
stocked store room to the
commissary issue room. This
issue room presents a most
imposing appearance. It re-
sembles a fully stocked
grocery store minus any
perishable articles except ;
fruit and is presided over by
a specialist in commissary .l
work, who is a diplomat cap-
able of keeping the crew
contented and the captain
satisfied—a task of no mean propor-
tions. An army is said to travel on its
stomach; a navy, then, might be said to
sail on its stomach with the commis-
sary steward as the chief pilot sup-
ported by his ample store rooms filled
to capacity with practically every known
article of food on the market, in the
finest condition, ready to weather the
storm.

Every week a bill of fare is made out
for each meal that is to be served; in
the case of holidays a blank is left and
a special printed menu is made out.
These bills of fare are posted in all
branches of the commissary department.
Then the cooks, bakers, butchers, and
the men in the issue room can make all
preparations to furnish all the items
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The Issue Room and the desk from w
zll orders of food are issued. The ship’s pantry
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BILL OF FARE for the GENERAL MESS
Beginning June 30th, 1930

BREAKFAST

DINNER

SUPPER

M Cantaloupes, Corn-
O flakes, milk, sugar.
N Scrambled eggs, braised
D bacon.
A Lyonnaise potatoes.
Y Vienna rolls.
Bread, butter, coffee.

Vegetable soup.
Crackers. Grilled beef
steak, onion gravy.
Mashed potatoes.
Steamed peas. Shirred
lettuce. Apricot pie.
Bread and coffee.

American chop
suey. Steamed
rice. Boiled

sweet potatoes.,
Tapioca-fruit-
pudding.

Bread, butter, tea.

T Cantaloupes. Boiled
U hominy grits, milk,
E sugar. Fried pork

S sausage, pan gravy.
D Creamed potatoes.
A Parkerhouse rolls.
Y Bread, butter, coffee.

Cream of tomato soup.
Saltines. Pot roast of
beef, brown gravy.
French fried potatoes.
Boiled cabbage. Sliced
tomatoes. Mincemeat pie.
Bread and coffee.

Fried hamburger
steaks.

Worcester gravy.
Boiled new potatoes.
Macaroni-Italian.
Beet-onion salad.
Chocolate pudding.
Bread, butter, tea.

W Oranges

E Baked pork and beans.
D Tomato catsup.

N Hot corn bread.

E Bread, butter, coffee.
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Bean soup. Saltines.
Fried pork chops.
Country gravy. Mashed
potatoes. Corn on cob.
Boiled turnips.

Shirred lettuce.
Pumpkin pie. Bread and
coffee.

Fried beef liver.
Onion gravy.
Boiled potatoes.
Mashed summer
squash. Green
onions. Water-
melon. Bread,
butter, tea.
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The mess tables are scrubbed with
sand and bleached in the sun on deck

listed, and in the exact quantities re-
quired.

The number of men to be fed each
day varies; men are received and trans-
ferred; others go on leave or to the hos-
pital, so that a definite number is never
possible to count on for any great length
of time. Yet there must be plenty of
food without any additional allotment
of money. Great care must be exercised
or the ration, usually 50 cents per day,
will not be sufficient. It is remarkable
that such a bill of fare as that for the
first three days of a week, reproduced
in these columns, can be maintained at
that price.

Imagine the great amount of fine
detail work necessary to combine the
numerous combinations of food in the
large quantities required, in order that
each man may sit down to his meals on
the exact minute, three times each day
during the year.



MORE ABOUT PLUTO

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

VER since the discovery of the new

planet Pluto it has been eagerly ob-

served at many places. More than
a hundred accurate observations of its
place in the heavens have been secured,
and from these a rich harvest of knowl-
edge has been reaped. The numerous
observations of March, April, and May
improved our knowledge of the orbit so
much that, figuring backward, its posi-
tion in past years could be calculated
and images of the planet, in some cases
very faint, were thus identified on photo-
graphs taken at Uccle, Belgium, in
1927, at Yerkes in 1927 and 1921, and
at Mount Wilson in 1919. With these
available the observed arc of the planet
was multiplied twenty fold.

The calculations of Crommelin in
England, and of Bower and Whipple
in California, based on this fuller ma-
terial, agree closely and leave no doubt
outstanding about the main character-
istics of this most interesting object.
First and foremost the claim of the new-
comer to rank as a planet is decisively
confirmed. Though the eccentricity and
inclination are greater than for any of
the eight principal planets which were
previously known, they would pass as
moderate among the asteroids and there
can be no hesitation in assigning the
new body to the ninth place among the
sun’s more important attendants. There
is nothing cometary about it at all; its
orbit is far too near a circle and it is
eight or ten times as far away as the
distance at which even the brightest
comets fade out into complete invisibil-

ity.

HE early calculations which indi-

cated a highly eccentric orbit turn
out to have been upset by a small error
—only three seconds of arc—in one
of the earliest photographic observa-
tions, made with a telescope of compara-
tively short focus and a long exposure.
How such a small departure from ex-
actness may be enormously magnified
by the process of calculating an orbit
was explained last month. In the second
place the orbit, now that we know it,
is found to be so similar to that which
Lowell predicted from his calculations
15 years ago that it is quite incredible
that the agreement can be due to acci-
dent. Setting prediction and fact side
by side we have the following table of
characteristics.
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Predicted  Actual

Period 282 years  249.17
Eccentricity 0.202 0.254
Longitude of

perihelion 205° 212°30’
Perihelion pas-

sage 1991.2 1989.16
Inclination about 10° 17°9
Longitude of  not pre- 109°22

node dicted

Lowell saw in advance that the per-
turbations of the latitudes of Uranus
and Neptune (from which alone the
position of the orbit plane of the un-
known planet could be calculated) were
too small to give a reliable result and
contented himself with the prophecy
that the inclination, like the eccentri-
city, would be considerable. For the

)
ORBIT PREDICTED BY LOWELL
Figure 1: Actual and predicted orbits

other four independent elements of the
orbit, which are those which Lowell ac-
tually undertook to determine by his
calculations, the agreement is good in
all cases, the greatest discrepancy being
in the period, which is notoriously diffi-
cult to determine by computations of
this sort. In view of Lowell’s explicit
statement that since the perturbations
were small the resulting elements of
the orbit could at best be rather rough
approximations, the actual accordance
is all that could be demanded by a se-
vere critic.

Even so, the table does not tell the
whole story. Figure 1 shows the actual
and the predicted orbits, the real posi-
tions of the planet at intervals from
1781 to 1989, and the positions result-
ing from Lowell’s calculations. It ap-

pears at once that the predicted posi-
tions of the orbit and of the planet upon
it were nearest right during the 19th
Century and the early part of the 20th,
while at earlier and later dates the er-
rors rapidly increased. Now this (speak-
ing broadly) is just the interval covered
by the observations from which the in-
fluence of the planet’s attraction could
be determined and, therefore, the inter-
val in which calculation could find the
position of the planet itself with the
least uncertainty.

In the writer’s judgment this test is
conclusive. If someone should maintain
that a calculation based on wholly in-
sufficient data (and hence physically
meaningless) might by some strange
bit of luck result in predicting all four
of the important elements of the orbit
with the relatively small errors shown
above, he would still have to account
for the fact that the outstanding errors
are so adjusted that their influences
partly counteract one another and bring
about the closest agreement of predic-
tion and fact—just at the time when a
genuine prediction, based on physically
significant data, would have behaved in
the same way!

T may be remembered that substan-

tially the same thing happened in the
case of Neptune. Both Leverrier and
Adams had assumed that the distance
of the unknown planet agreed with
Bode’s “law,” and had therefore taken
it much too great. Their calculations
made the orbit considerably eccentric
(though it is really very neéarly circu-
lar) but this spurious eccentricity
brought the predicted orbit toward the
sun in the region where the planet ac-
tually lay at the time, and went far to
undo the error of two original assump-
tions. They still had the distance too
great, however, and the predicted mass
of Neptune was therefore considerably
larger than the real value. There were
some critics then who maintained that
these discrepancies showed that the dis-
covery of Neptune was only “a happy
accident” but it has long been acknowl-
edged that these critics were wrong,
and the full credit for the great triumph
of mathematical analysis has gone
where it deserved to go.

History seems this time to have re-
peated itself closely, except in one trag-
ic detail—Percival Lowell did not live
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to see his prediction thus fully con-
firmed. In only one particular was he
seriously wrong—he overestimated the
apparent brightness of the planet more
than ten fold. Several causes probably
contributed to this. Pluto is somewhat
nearer to Uranus and Neptune than he
supposed, hence a small mass would
suffice to produce the observed pertui-
bations. Within a year or two—perhaps
sooner—someone will doubtless make
the necessary calculations and deter-
mine the mass of the actual, rather than
the predicted, planet. We may guess
that it will turn out to be four or five
times the earth’s mass, instead of six.
Even so, it is evident that the planet
must be of high density and its surface
of surprisingly low reflecting power. But
speculation on these matters may well
be postponed until observations with
the greatest telescopes, under the best
conditions of seeing, which will un-
doubtedly be made this winter, tell us
more about the planet’s actual diameter.

HE relations between the orbits and

motions of the new planet and those
of Uranus and Neptune are curious
enough to deserve mention. According
to Bower and Whipple the mean dis-
tance of Pluto from the sun is 39.60
astronomical units (we may note in
passing that this is close to the distance
predicted by Bode’s “law,” 38.8, for the
next planet beyond Uranus, but we will
be wiser if we attempt no explanation).
This puts the new planet, on the aver-
age, about 900,000,000 miles farther
from the sun than Neptune. But the
eccentricity is so great that the distance
at aphelion is 49.7 and at perihelion
29.55—which is less than the perihelion
distance of Neptune (29.82). If the two
orbits were in the same plane they
would intersect and there would be a
chance of a collision. But the high in-
clination of Pluto’s orbit keeps him
well out of danger.

Figure 2 shows the orbits, Pluto’s be-
ing projected on the plane of Neptune’s
orbit and a little foreshortened, which
apparently brings its perihelion farther
in. At the points where they appear to
cross, Pluto is high above Neptune. The
orbits are nearest at point A where the
distance is 2.6 astronomical units (240,-
000,000 miles). This looks considerable,
but when compared—as it should be—
with the distance from the sun, it turns
out to be by far the closest approach
among any -of the principal planets—
when the two planets are nearest their
distance from one another is only one
twelfth of the average distance from
the sun, while at the next closest ap-
proach between the earth and Venus
this fraction is about three tenths.

Such close approaches are, however,
very rare. The period of Neptune is
164.77 years, that of Pluto according to
latest calculations is 249.17. (The com-
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puters, however, point out that on ac-
count of the observational errors this
value “is determinate to about a year”
and we must not draw conclusions from
the last two figures.)
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Figure 2: Neptune’s orbit coincides
with the plane of the paper, that of
Pluto being inclined 17° and in-
tersecting that plane in the “line of
nodes.” The dotted part is below
the paper, the full part above.
Thus the orbits are not %“grade
crossings” and the danger of col-
lision between the bodies vanishes

Three revolutions of Neptune require
494.3 years. Two of Pluto take 498.3
years. The relative positions of the
planets, therefore, almost repeat them-
selves at intervals of little less than 500
years. Just how they do it can be seen
from Figure 2. The positions of Pluto
are marked for 12 equidistant intervals,
from one perihelion to the rrext, at in-
tervals of 20.76 years, and also those
of Neptune at the same dates. After
eight intervals Neptune has completed
a circuit of his orbit and advanced a
little less than three degrees farther,
which explains why the dots represent-
ing his positions are arranged in pairs.
It appears from the figure that the two
planets were nearest in 1892, and that

1948 ¢

1968 ¢ 1823

Figure 3: Relative positions, 1699—1989

at present Neptune is drawing more
and more ahead of Pluto and increas-
ing the distance between them. For more
than two centuries the planets will get
farther and farther apart, and it will be
nearly 500 years before they are as
close again as they were recently. “A
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stern chase is a long chase” and a sim-
ple calculation shows that, on the aver-
age, Neptune catches up with Pluto
once in 486 years, during which inter-
val one planet has made almost three
revolutions and the other almost two.

At the recent conjunction, however,
the distance of the two planets was 19
astronomical units—more than six
times the minimum, and the perturba-
tions, though greater than for centur-
ies past or to come, must have been
relatively small. When may we look for
a really close conjunction?

A glance at the figure shows that
Neptune passed the critical point of
its orbit in 1824 and will do so again
in 1989, while Pluto reached the cor-
responding point in 1763 and will do
so again in 2012. On the latter occasion
Pluto will still have 23 years to go
when Neptune reaches the point of ap-
proach and, as Figure 2 shows, the plan-
ets will be a long way apart. Five cen-
turies earlier Neptune came to the same
spot in 1495 and Pluto in 1514, this
time only 19 years behind. Working
backward in this way we find the con-
junctions closer and closer at each in-
terval of five centuries, until in the year
976 B.c. the calculated times for the
two planets agree within a few months.
Still longer ago Neptune was behind
Pluto and the conjunction less close.

N the future, the successive “returns”

of this conjunction will be less and
less favorable but, working forward
from 1824 when Pluto was 61 years
ahead of Neptune and remembering that
the former loses four years in every 494,
we find that another close conjunction
will occur about the year 9238 a.p.
Still others will follow at intervals of
about 10,200 years.

These figures, however, are liable to
alteration if the true period of Pluto
turns out to differ somewhat from that
here assumed. If, for example, it were
one year longer Pluto would fall behind
by six years instead of four in three
revolutions of Neptune and the dates of
close conjunction would be 11 A.p. and
6765 A.p.; while if Pluto’s period should
be one year shorter the dates would be
near 4000 B.c. and 17,000 A.p. and the
interval between close conjunctions ful-
ly 20,000 years.

In any case it is clear that no con-
junctions of the sort will occur until
the span of recorded human history is
doubled.

When they do happen the planets are
close together for half a century or
more, as appears again from a study of
the figure. Though the orbital velocity
of Pluto is on the average considerably
less than that of Neptune, it increases
so much at perihelion that for a short
time the planet of longer period is ac-
tually moving faster and the two bodies

(Please turn to page 487)
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Completed derrick on one of the two permits, built as
described in the text. The landing wharf, with the steamer
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Mahukona and the tender Daisy Freeman in the distance.
The derrick barge and the tug Elwood may also be seen

OIL FROM BELOW THE OCEAN FLOOR

deserts, waste hills, fever-ridden

jungles, cultivated lands where
derricks supplant orange groves, and
in the frozen steppes of the northland.
Under the most favorable conditions
drilling for oil is fraught with many
difficulties and uncertainties. Consider,
then, the problem of sinking a well
beneath the ocean bed far from shore;
the drilling being attended by legal and
physical difficulties which at first glance
would appear insurmountable.

The conditions surrounding this latest
achievement of oil engineering were
tersely described to the contractors,
Robinson-Roberts Company of Los An-
geles, by the owners of the permit to
drill:

“You are to build the foundations for
an oil derrick in the Pacific Ocean off
shore from the Elwood field, in Santa
Barbara County, California. Construc-
tion must take care of several things,
chiefly prevention of pollution of the
ocean by mud, oil, or other waste ma-
terial; and provision must be made for
controlling heavy gas pressure.

“The beach bordering our lease is
hacked by precipitous cliffs 200 feet or
more in height and is so narrow that it
is completely submerged at high tide.
All shore land above the high-tide line
is controlled by our opposition who are

OIL has been found in burning
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By C. L. ROBERTS

patrolling it with armed guards with
orders to arrest trespassers.

“Last, but not least, you have just
three months to complete the contract
and ‘spud in’ the well or we will lose
our permit.”

Investigation disclosed that under a
recent California law, drilling permits
were being granted on state-controlled
tide lands along the coast line. Prefer-
ence was given to littoral owners but
through a slip of some sort the per-
mit in this instance had been given
to a company that did not have shore
lands and wells in this vicinity. The
littoral owners sought to block the
permitees and keep them from drilling
within the time limit specified, hoping
thus to compel the permit to lapse,
when they would be in a position to
apply for a new drilling right them-
selves.

HE prize at stake was an untold

amount of high gravity oil, the type
of crude which is the life blood of the
industry. It has a high gasoline content
and its discovery always is followed by
a stampede.

Faced with this problem the contrac-
tors were required to pioneer, using
methods of construction never tried be-
fore, and meeting conditions, the effect
of which could not be foretold. Illus-

trative of this was the first question
presented—that of wharf construction
leading from the beach to the site of the
derrick foundations. It was discovered
that the ocean floor was a shale bed
with no sand covering. This eliminated
the possibility of using round wooden
piling, but something had to be found
that could be driven into this foundation
and still have the structural qualities
of the wooden piling.

Decision fell on steel, and what is
known as the “H” column was selected.
This type of piling has since been found
to have the double virtue of being able
to penetrate the shale and to resist by
sheer weight the flotation action of the
ocean.

The anchoring of the derrick, which
on land is done with guy wires, was the
next problem. It was solved by designing
a foundation consisting of five concrete-
filled cofferdams. Four of these were
placed at the corners of a square and
upon these the legs of the derrick were
to rest. The fifth, larger than the others,
was in the center and was to support the
drilling machinery. Here also the ques-
tion of pollution was disposed of. Un-
der the permit any fouling of the ocean
waters meant the loss of drilling rights.
This central cofferdam was hollowed out
and a steel diaphragm connecting with
the four foundations was so constructed
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that it sloped toward the center, thus
catching oil drippings from the ma-
chinery, mud from the well, and things
of like nature.

However, the two greatest problems
were yet to be solved. The first meant
working out new methods of construc-
tion where all contact with shore was
cut off; and the second, obtaining an
adequate supply of water for machinery
and men.

Purchase of the steamer Mahukona,
a wartime vessel, and her outfitting to
carry supplies enough for the job and
to house the workers, was decided upon
as the answer to the first of these ques-
tions. On June 5 the steamer was placed
in drydock in San Francisco and 10
days later she dropped anchor off El-
wood. In the meantime she had been
converted into a floating hotel and ware-
house. Every available space was util-
ized, and a boat with quarters for a
normal crew of 25 now housed 150 men,
while every article necessary to the con-
struction of wharf and derrick was
stored aboard.

WORD as to life on that ship will

be apropos here, as it is indicative
of the difficulties encountered. Anchored
within sight of shore, its passengers
were unable to set foot on land for
diversion or entertainment. Every man
was keyed up to high tension, working
against time in the effort to complete
the contract successfully. Three shifts
of men ate, slept, and took their leisure
hours in this restricted area so that one
man’s breakfast was another’s lunch
and the third’s dinner. Men were sleep-
ing, lounging about, or working, accord-
ing to their employment hours. Beds
were made and slept in, only to be re-
made immediately to make way for the
next crew of sleepers. Meals were pre-
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pared in a galley eight feet
by eight feet and the stove
never got cold, for as soon
as one meal had been served,
the cook began preparation
of the next.

With anchorage moorings
prepared for the steamer, a
derrick barge, two lighters,
and two small launches, the
actual work of attacking the
first construction began. It
was determined to build a
small wharf on the beach to
keep the machinery above
high water. A load of short
steel piles was sent ashore,
through the surf in a skiff.
Then the fun began, for it
was some time before it was
found that, to row a boat
ashore through the breakers,
we had to turn around and
back her in. To this maneu-
ver, sea authorities do not
agree, even such a one as
Richard H. Dana in his “Two
Years Before the Mast,” but
it proved correct for us. It took several
upsets before the lesson was learned but
after that we always kept the bow sea-
ward and thus escaped wettings.

HE short steel beams were placed

upright in the sand by hand and a
platform rigged on these posts. A water
tank was floated ashore and rolled up
on the small wharf. Then the barge
came in with water tanks aboard and
a man was sent through the surf with
a hose-line, and a supply of fresh water
was pumped into the big tank. Oil
drums were floated in, salvaged on the
beach, and rolled up onto the platform.
Next a Caterpillar tractor, equipped
with a winch, was sent along the beach
at low tide, walked onto the
wharf, and the shore start
had been made.

It was necessary to get a
pile driver on shore to begin
constructing the permanent
pier. A driver had been built
on one of the barges by use
of the derrick-barge and
ships’ gear. It was found that
low tides occurred at night
and highwater at noon. The
plan was to beach this barge
at high tide, and float it again
at some subsequent high tide.
Such a procedure would be
risky due to the nature of
the ocean bed which was
cut up with finlike reefs.
To strike one of these would
mean days of costly delay.

The pile driver on false-
work in the surf after it was
landed from the beached
barge, ready to begin work
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Beaching the barge which carried the pile
driver. Her hoisting engine pulled her in

An anchor was run ashore and sunk
in the beach. This was attached to the
bow of the barge to hold her on her
course, while port and starboard an-
chors, which had been placed a short
distance from shore, were attached to
her stern, their lines run to the drums
of the driver’s hoisting engine. A stern
anchor held the aft end in line. With
the engine started, the forward line was
taken in and the aft lines paid out,
thus hauling the barge onto the beach
through the surf.

Once grounded, all lines were made
fast. Then a wire cable was attached to
the driver and run to the winch of the
tractor. The tautness of this cable min-
imized the surging back and forth in the
surf.

ITH carbide flares providing light

for night work, with no rest for the
men, and with every available hand on
the job, a race began to get sufficient
piling driven so that the driver could
be pulled clear of the barge before the
next high tide. Men worked in water to
their waists. Any tools that were drop-
ped were left as there was no such thing
as groping about in the sea to recover
lost articles. Hours of high speed work
passed with no thought of rest, but the
next high tide saw the pile-driver pulled
clear and the barge re-floated. The first
real battle had been won.

The abnormally high tide that had
favored work with the barge and driver,
brought disaster to the temporary wharf,
which collapsed, throwing the fresh-
water tank into the sea. The water was
so polluted with salt that it could not
be used in the boilers and thus the prob-
lem of fresh water became acute.

Water consumption for men, ship,
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and job was about 25 tons a day. The
capacity of the Mahukona was 500 tons.
of which 375 were in the “wing tanks,”
triangular in shape and running fore
and aft along both sides of the vessel.
Unless the ship were heavily loaded,
these could not be filled, or the boat
would capsize. The nearest water supply
was at San Pedro, 125 miles away with a
cost of 300 dollars for a tow from that
port. In addition the only water-barge
available had a capacity of 90 tons which
meant a towing expenditure every third
or fourth day. The solution came with
the chartering of the steamer Daisy
Freeman which was used as a water
carrier and for lumber storage.

LL did not run smoothly on the job.
What with water, tides, fog, crowd-
ed quarters, foaming boilers, and loss of
carbide flares and tools overboard, there
were plenty of problems that had to be
met as they came up. The gasoline
launch began slipping its clutch owing
to the propeller being fouled in the
kelp. A tug was chartered to replace it.
This boat was caught in a surge, its
tailshaft was twisted off, and it went
ashore. The barge used to beach the
first driver, and later used for a second
driver which began work on another
permit covered by the drilling opera-
tions, got adrift and struck a reef. Here
was a tug ashore and a barge hung up
on a reef. Troubles never came singly
but seemed to pile up all at once.

The tug was pulled off but this left
us with men ashore and no means of
conveyance to the mother ship. A fish-
ing boat, skippered by an Italian who
could not understand English, was
hired, thus affording temporary relief,
but the menace of the barge remained.

One of the steel wharves under construction. Heavy steel and
timber work were necessary. This view shows the character
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Far out beyond low tide level—
one of the completed oil derricks

Derelicts have a way of wandering at
inopportune times and there was the
danger that the barge would suddenly
float and go crashing through the false-
work, which would be such a serious
sethack in time that the contract would
be lost. And float it did, at 3 o’clock one
morning. Luckily, it cleared the work-
ings and was blown up by dynamite to
prevent it from endangering our con-
struction work further.

With work well started on the second
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permit, both jobs swung along at a
good clip. Most of the material used
was floated ashore and for over a month
there was not a man on the job who
was not wet from head to foot every
hour of the working day. The genial
steward, asking one of the men if there
was anything dry on him, received the
laconic answer: “Yeah, my hat” Yet,
despite such handicaps, we progressed.

ITH the falsework driven seaward

to the end of the dock, the pile
driver headed ashore and took up the
work of driving steel piling. The der-
rick barge was brought into play, being
anchored in the surf. Her 100-foot boom
swung load after load from the barge
to the wharf and despite the lifting of
the surf, which increased the arc of
the boom, only one sling-load was lost
overboard.

By this time divers were employed
to retrieve tools and materials that
might fall from the wharf or from the
cofferdams where the work of erecting
the steel derrick was under way.

It was on August 10, less than two
months from the time the Mahukona
had set sail from San Francisca, that
the first dock was ready, derrick erected
and everything prepared for the spud-
ding in. The second dock was completed
10 days later. The labor and effort this
cost and the trying conditions under
which it was accomplished beggar de-
scription. The joint cost was approxi-
mately 400,000 dollars.

Achievement brought a two-fold satis-
faction. Pioneering methods in oil drill-
ing had proved successful, obstacles
that seemed insurmountable had been
overcome, and oil in good flow was
struck without further trouble.

of the cliffs above the work and a producing well on the mesa
above the beach. The pile driver is driving the “*H” beams



Reclaiming used files by the steam
sand-blast method. Approximately
15,000 files a month are reclaimed
at the East Pittsburgh plant alone
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The portable exhibit is shown all over
the plants and is one of many such pres-

entations carried around on trucks

Above: A cable skinning
machine removing the covering
from a copper cable so that the metal
can be used over again. Formerly,
damaged wire became worthless scrap

Feet can be welded on dis-
carded calcium carbide con-
tainers and so make perfectly
good waste cans for the shops.
Why buy new waste cans?

Right: Short ends of material
make a real waste problem. This
electrical butt-welding set makes
“big ones out of little ones.” The
scrap pile is cut down still more

FACTORY WASTES
TURNED TO PROFITS

INDUSTRIALISTS have leng been
worried by two problems which are

always present. One is safety and
the other is waste. Some of the factory
wastes are unavoidable, but there are
others that a little care will prevent,
particularly with commonplace items
which are often overlooked on account
of their apparent insignificance. Com-
petition, especially in the form of for-
eign made goods produced by cheap

labor, is steadily becoming keener and
if we want to hold our premier position
by producing, as we have done in the
past, at costs that will allow us to com-
pete, we must eliminate the demon
waste. Manufacturers are co-operating
with the great engineering societies to
bring this home to the employees by
posters, actual examples of waste, and
by a clever system of rewards for sug-
gestions. The results of the campaign

Used carbon paper can be reju-
venated three or four times by
passing over an electrically heated
cylinder. The saving is worth while

for waste prevention are far-reaching.
The Oakland Motor Car Company
saved 542,000 dollars in about a year
as a result of suggestions. We illustrate
some of the things done at the Westing-
house Electric and Manufacturing Com-
pany, East Pittsburgh, Pennsylvania.
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SCATTERED LIGHT AND THE RAMAN EFFECT

By R. W. WOOD, LL.D.

Foreign Member of the Royal Society

Professor of Experimental Physics at Johns Hopkins University

F we are sitting in a darkened room
and a beam of sunlight filters in
through a chink in the shutters, it is

a matter of common observation that the
beam is itself invisible from the side,
unless there is smoke or fine dust par-
ticles in the air. But when a whistle
blast enters a room through a hole in
the wall, the waves spread out, filling
the entire room uniformly, and the ear
hears the sound in one place as well as
in another. We may explain this action
of sound by considering the vibrating
air, in the aperture in the wall, as itself
a source of sound, which sends out
waves uniformly in all directions.

This difference in the behavior of

light and sound we express by saying
that light is propagated rectilinearly or
in straight lines, while sound is not, and
it was precisely this difference in be-
havior that was raised as an objection
to the wave theory of light when it was
first stated in definite form by Huygens
in 1678. The difficulty was cleared up
by Fresnel who proved mathematically
that, in the case of the extremely short
waves of light, rectilinear propagation
and the formation of shadows were due
to interference. In other words we may
consider that secondary waves of light
start out laterally from every point on
the beam of sunlight, just as we con-
sidered the sound as radiating from the
aperture, but if we calculate their com-
bined effects at any point outside of
the beam, the resultant is zero, or
complete darkness.

E need not go into the proof of
this, but it can be shown mathe-
matically that, at all points within the
shadow, radiations from any point in
the illuminated region are destroyed
by other radiations from some other
point, the two sets of disturbances ar-
riving half a wavelength apart and de-
stroying each other. This is known as
the Fresnel-Huygens principle.
Veryhigh pitched sounds behave some-
what like light, evidence of “shadows”
frequently being observed, while in the
case of the very high frequency waves
from vibrating quartz plates, such as
were employed by Langevin for sub-
marine signaling (see article “Sounds
that Burn,” ScIENTIFIC AMERICAN,
March 1928) the “sound” can be pro-
jected through the water to a great dis-
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tance, like the beam of a search light.
Here the Fresnel-Huygens principle
operates to destroy the spread in lateral
directions. If any material particles,
such as minute specks of dust, are sus-
pended in the air traversed by the beam
of light, each particle scatters light into
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Figure 1

the shadow, and if very small indeed,
the particles scatter blue light more
powerfully than red or yellow. In other
words the light diverted into the region
of shadow is rich in radiation at the
short wavelength end of the spectrum.
The selective scattering of blue light can
be seen by holding a lighted cigarette
or cigar in a beam of sunlight, and view-
ing the smoke against a dark back-
ground. In general there will be sev-
eral filaments of smoke rising, some
white, in which the particles are com-

Figure 2

paratively large, and some blue in
which they are smaller.

The blue color of the sky was for-
merly thought to be due to a similar
scattering of light by very small dust
particles suspended in the air of the
upper atmosphere, but Lord Rayleigh’s
calculations indicated that the scatter-
ing in this case was due to the actual
molecules of air. Many years elapsed

before this scattering of light by pure
dust-free gases was detected in the
laboratory by Lord Rayleigh’s son (the
present Lord Rayleigh) and indepen-
dently and at about the same time by
Cabannes, a French physicist. Sunlight
was focused by a lens at the center of
a black tube, through a window in the
wall, and a very blue cone of luminosity
was observed through a glass window in
the end of the tube, which was filled
with air filtered through cotton-wool to
remove dust particles (Figure 1).

IMILAR results were obtained with

other pure gases, even with hydro-
gen, the scattering power of which was
many times less than that of air, while
that of ether vapor was much greater.
Some experiments were made by the
writer at East Hampton, New York,
with a view of comparing the intensity
of the light of the blue sky with the in-
tensity scattered in the laboratory by
dust-free air. Sunlight was concentrated
by a “reading-glass” lens six inches in
diameter, at the center of a black tube,
similar to that of Lord Rayleigh, and
the blue cone seen in the tube was
matched against a bit of blue sky re-
flected in a small mirror of black glass,
which reflects 4. percent, through a very
narrow slit in the rim of a large disk
of black cardboard, rotating at high
velocity in a dark room. In this way
the intensity of the sky light was re-
duced to that shown in the tube. The
total amount of air directly above us
is the equivalent of an ocean of air of
uniform density at atmospheric pres-
sure five miles deep. This thickness of
air, illuminated by normal sunlight,
forms the blue sky. In the laboratory the
layer illuminated was less than one
eighth of an inch in thickness but
the illumination at the focus of the
lens was about 1400 times that of nor-
mal sunlight. The two could be matched
by making the slit in the disk sufficient-
ly narrow, and calculations showed that
the blue sky could be fully accounted
for by molecular scattering of light by
the air.

A similar scattering was observed in
pure distilled water, freed from sus-
pended motes by repeated distillation
in vacuo without ebulition in a double
bulb, as shown in Figure 2. The bulb
containing the liquid should be heated
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to only 15 or 20 degrees above room
temperature, or one bulb may be im-
mersed in ice and the other kept at
room temperature. 'After about one
quarter of the liquid has passed over,
this is shaken about in the bulb and
then poured back into the other bulb,
carrying with it any motes which may
have adhered to the walls. After two
or three repetitions of this process,
nearly the whole of the liquid is dis-
tilled over, and it will now be found to
be “optically clean”; that is, it will
show no bright specks when sunlight is
focused at the center, but only the pale
blue cone of light scattered by the water
molecules. It must be viewed against a
black background.

OW a very striking thing is shown

in the case of scattering by a liquid
and its vapor. We might very reasonably
expect the scattering of the light to be
proportional to the number of molecules
present, and as there are roughly 1000
times as many molecules in a given
volume of liquid as in an equal volume
of its vapor at atmospheric pressure,
we might look for an intensity 1000
times as great in the liquid as in the
vapor. As a matter of fact we observe
an intensity less than 50 times that of
the vapor.

This is, however, precisely in accord
with the theory, for in the liquid we
have a nearer approach to a continuous
medium and if the medium were per-
fectly continuous and structureless there
could be no scattering, for in this case

the secondary waves would destroy each .

other, just as they do when no material
medium at all is present and they
originate in the vibrating “ether,” the
hypothetical “medium,” the vibrations
of which constitute light.

This means that, in the case of the
liquid, “interference” is taking place
between the scattered radiations, and
the lateral diffusion of light by the mole-
cules is partially prevented. Transparent
crystals, such as quartz, scatter still
less light since the molecules are ar-
ranged in a perfectly regular manner
on a so-called “lattice,” and this condi-
tion approaches the condition of a con-
tinuous medium from a mathematical
standpoint; at all events there are
no variations in density from point to
point such as occur in a liquid as a re-
sult of thermic agitation or the to-and-
fro oscillation of the molecules which
constitutes heat.

The absence of scattering in the case
of a crystal lattice can be beautifully
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shown with a thin flake of mica. Both
surfaces should be freshly cleaved,
which can be most easily accomplished
by rubbing the edge of a thin plate with
the side of a needle until it is flattened,
and then inserting the point between the
layers of the mica. If a flake prepared in
this way is attached to the edge of a
carefully cleaned cover-glass, such as is
used for microscope slides, the strong
scattering of the glass, as contrasted
with the absence of scattering by the
mica, can be shown by focusing sun-
light first on one plate and then on the
other, viewing them against a dark
background. It was formerly supposed
that no change of color was produced
by the scattering; or, speaking more
accurately, no change of wavelength in
the case of the blue smoke or blue sky.
There is an apparent change of color,
to be sure, but the scattered blue light
was originally present in the white
light, and the color is not produced
by a change in the length of the light
waves.

In 1923 Smeckal predicted from the
modern quantum theory of light that
if a medium was powerfully illuminated
with monochromatic light—that is, light
of a single wavelength, analogous to a
pure musical tone—there should be pres-
ent in the scattered light, faint traces
of other monochromatic radiations and
that a “spectrum” would be character-
istic of the substance illuminated.

IVE years elapsed before this pre-

diction was verified by Sir C. V.
Raman, the distinguished Indian physi-
cist of the University of Calcutta; and at
very nearly the same time by Landsberg
and Mandelstamm, the former working
with various liquids, and the latter with
crystalline quartz.

The arrangement used by Raman is
shown in Figure 3. The light from a
horizontal mercury arc-lamp (through
a draftsman’s error, a carbon arc is
shown) was focused at the center of a
spherical flask filled with benzene or
any other liquid, and the spectroscope
pointed at the illuminated region at the
focus. Exposures of many hours were
necessary to secure a photograph of the
spectrum, owing to the faintness of the
light. Numerous bright lines were found
in the case of every liquid examined. In
the majority of cases the new lines were
of longer wavelength than that of the
exciting light—that is, they were on the
red side of the spectrum lines of the
mercury arc, but in the case of some
liquids, such as carbon tetrachloride

\‘ ———————————
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and chloroform, lines of shorter wave-
length were found on the violet side
of the same lines.

At first sight it might appear as if
this was merely a case of fluorescence,
but Raman found a remarkable rela-
tion between the wavelengths of the new

Figure 3

lines and that of the exciting radiation,
which is quite different from anything
observed in the case of the phenomenon
of fluorescence.

In the first place he found that the
arrangement of the spectrum lines in
the groups excited by the various mer-
cury radiations was exactly similar. For
example, carbon tetrachloride gives a
spectrum shown by diagram in Figure
4, the two mercury lines being indicated
by arrows. The lines to the left of the
mercury lines are of shorter wavelength
than that of the exciting line and are
called “anti-Stokes lines,” being excep-
tions to a supposed law formulated by
Sir George Stokes, that, in the case of
fluorescence, only radiations of wave-
length longer than that of the exciting
light could be emitted. The relative
spacing is the same to the right and left
of the exciting mercury line except that
it is reversed. Secondly, he found a very
remarkable relation between these new
lines and the absorption bands of the
substances in the remote infra-red re-
gion of the spectrum. If the frequencies
of vibration of the Raman lines are
subtracted from the frequency of the
exciting light the numbers obtained
represent the frequencies of the infra-
red absorption bands which are found
experimentally only with considerable
difficulty.

E thus have a very simple and

direct method of investigating the
infra-red absorption of substances by
means of visible light, and of securing
data on the structure of complex mole-
cules. The matter has turned out to be
somewhat more complicated than was
at first supposed, for not all Raman
lines have infra-red absorption bands as-
sociated with them, and some infra-red
bands are not represented by Raman
lines, but the theory is being gradually
worked out.

The original and simpler theory, as
first given by Raman, explaining the
formation of anti-Stokes lines, is as
follows: The quantum theory of light
regards a beam of monochromatic light,
say the green light of the mercury arc,
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as made up of discreet “packets” of
energy, all of the same magnitude,
called “light quanta.” As the beam
diverges in space these quanta merely
get farther apart, without suffering any
loss of energy. The energy content of
a light quantum increases progressively
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liquid which cuts out the light of all
but one of the mercury lines, and, act-
ing as a cylindrical lens at the same
time, focuses the light on the tube con-
taining the liquid. In this way it is pos-
sible to photograph the stronger Raman
lines in a few minutes.

MERCURY ARC

Figure 5

as we pass from the red to the violet and
ultra-violet.

When now one of these quanta enters
the benzene, one of three things may
happen. It may be diverted from its
original direction without loss of energy,
giving the line of unmodified wave-
length in the Raman spectrum. It may
give up some of its energy to a benzene
molecule, and emerge from the medium
with diminished energy, giving a line
on the red side of the exciting line. Or
it may abstract a certain definite amount
of energy from a molecule already in
an excited state—that is, in vibration as
a result of temperature—and emerge
with increased energy, giving an anti-
Stokes line. It is found that the in-
tensity of these anti-Stokes lines
increases as the temperature of the
medium is raised, as more molecules
are then in excited states.

The method of illumination employed
by Raman is very inefficient as only
a small percentage of the light of the
lamp is utilized. The arrangement now
universally used is the one described by
the writer shortly after Raman’s first
publication; the liquid under investiga-
tion is contained in a glass tube provided
at one end with a window of glass fused
to the tube, or with a flattened bulb,
the other end being drawn off obliquely
and painted black. This tube may be
surrounded with a second tube in which
water circulates to prevent overheating,
and the arc is brought up as close to the
tube as possible, as shown in the draw-
ing above (Figure 5).

HALF cylinder of polished aluminum

placed over the tubes still further
augments the illumination. The scattered
light is photographed with a spectro-
scope pointed down the tube toward the
black cone at the farther end. A still
further improvement is to use a large
glass tube filled with an absorbing

A helium “vapor lamp” has also
been used by the writer for the ex-
citation of Raman spectra. With a
special filter, consisting of a tube of
glass colored black with nickel oxide,
which surrounded a tube filled with
benzene, both being mounted beside the
arc and completely surrounded by a
cylinder of highly polished sheet
aluminum, the Raman spectrum excited
by the strong ultra-violet helium line
3888 was obtained.

Three spectra of benzene are repro-
duced in Figure 6, the upper two by
the mercury, and the lower by the
helium, arc. They are reproduced as
“negatives”; that is, the bright spec-
trum lines come out dark. The upper
one was made with the mercury arc light
filtered through a tube containing a
saturated solution of a salt of praseo-
dynium, which absorbs the continuous
spectrum of the arc in the region where
the Raman lines appear and permits the
fainter lines to record themselves. The
excitation in this case is by the triple
mercury line 4358 at the left, and also
by 4046 and 4077, which lie still farther
to the left and do not appear. The black
area at the extreme left is the (over
exposed ) image of the light of the 4358
triple line scattered without change of
wavelength with an intensitv of about
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500 times that of the strongest Raman
line. Lines numbered 1 to 6 inclusive,
are excited by 4358, and lines @ and b
by 4046 and 4077, a and b being the
same Raman line as 6 by the other ex-
citation. The two lines to the left of 3
are identical with 3, being excited by
the two faint companions of 4358, shown
as double arrows above the spectrum.
Two other fainter mercury lines show to
the left of 6. Line 5 is double.

The middle spectrum was made with
a quinine filter, which absorbed 4046-
4077, and lines a and b are absent.

The lower spectrum was taken with
helium excitation, and is the simplest
of the three, as the exciting line 3888
is single. Two faint helium lines have
been marked out by covering over on
the print.

These are probably the best Raman
spectrum photographs that have been
made up to the present. Raman spectra
have also been made of gases at atmos-
pheric pressure by Rasetti, the writer,
and others.

HE first gas studied was hydro-

chloric acid, contained in a large
glass tube about six feet in length
mounted in contact with a Cooper
Hewitt mercury arc of the same dimen-
sions, the two being surrounded by a
hollow cylinder of polished aluminum.
The light of the arc, imprisoned by this
reflector, was beaten back and forth
through the gas tube, securing the
maximum intensity of illumination. The
spectroscope was pointed so as to “look
down” the entire length of the gas tube
through a bulb of thin glass blown on
the end. With an exposure of only 24
hours a strong Raman line was obtained
which was shown by calculation to be
associated with the infra-red absorption
band of the gas, previously discovered,
while the exciting mercury line, scat-
tered without change of wavelength,
was bordered on each side by regularly
spaced lines which can be shown to be
the result of rotation of the hydro-
chloric acid molecules.

This very important discovery by
Professor Raman is opening up a wide
field of investigation and throwing new
light upon the theory of molecular
structure.

”t 4358 Hg q 2 3

4 a bs

Figure 6




AN ATOM OF LUTECIUM

OR the first time the atomic struc-

ture of an atom of lutecium has

been plotted, this having been ac-
complished by Dr. William F. Meggers
of the Bureau of Standards. The ar-
rangement of the electrons in an atom
of lutecium as plotted by Dr. Meggers
suggests the nose and wings of an air-
plane with a radial engine. To Dr. Meg-
gers the arrangement of dots mathe-
matically spaced gave a great deal of
satisfaction. He said, “The thrill and
satisfaction derived from this discovery
may be compared with that accompany-
ing the discovery of the ninth planet of
our solar system. Indeed, the lutecium
atom is pictured as a solar system with a
nucleus, corresponding to the sun, sur-
rounded by electrons which correspond
to the planets. However, instead of
merely nine major planets which are
known to belong to the solar system,
the lutecium atom has 71 planetary
electrons.”

OR years Dr. Meggers has been

working over the riddle presented by
the group of elements known as the
“rare earths,” about which little or no-
thing is known. The mere names of
these elements present for the layman
as well as the scientist, perhaps, the
most formidable array of unpronounce-
able words to be found in the English
language. Try them out on yourself, if
you don’t believe it. Here they are—
cerium, praesodymium, neodymium, illi-
nium, samarium, europium, gadolinium,
terbium, dysprosium, holmium, erbium,
thulium, ytterbium, and lutecium.

It is only within comparatively recent
years that these elements have been iso-
lated; lutecium was isolated in 1907
by the French chemist Urbain. They are
for the most part very rare, and al-
though a few of the more common ones
have found commercial uses, the rest
may be regarded at present as inter-
esting chemical curiosities. They form a
unique series of elements, with chemical
and physical properties so closely similar

By NELL RAY CLARKE

that it is exceedingly difficult and labor-
ious to separate them from one another.

A few years ago, the Bureau of Stand-
ards purchased for experimental pur-
poses a tiny tube of lutecium oxide
from the Welsbach Laboratories in
Vienna, almost the only place in the
world where it is available. Up to that
time, no one had ever worked out the
structure of the atoms of a single one
of these rare earths. But Dr. Meggers
decided to try it, following the lines of

Bohr model of lutecium atom.
Orbits of two of the 71 electrons
are shown. Diameter of atom is
approximately one 50,000,000 inch

the Bohr theory. This had often been
attempted before, but Dr. Meggers and
his assistant, Mr. Bourbon Scribner, are
the first to succeed.

According to Bohr’s theory, the
atoms, or smallest units of the different
chemical elements, are conceived as be-
ing built up of positive and negative
units of electrical charge, called pro-
tons and electrons, respectively. Begin-
ning with hydrogen, which consists of
one proton and one electron, the suc-
cessive addition of protons and elec-
trons explains the structure of heavier
and more complex atoms, until the end
of the list is reached with uranium
which has 92 outer electrons.

First Dr. Meggers had to get the spec-
trum of lutecium. To do this-he impaled
some of the lutecium oxide on a piece
of wire and passed a current of 220
volts through it to get the spectrum of
the neutral atoms. Then by exciting the
spark to 40,000 volts he was able to re-
move one of the electrons from the atom,
which gave the lines of the spectrum
from the atoms of lutecium with one
electron off. Later he got the lines of

lutecium with two electrons off; these
are in the ultra-violet end of the spec-
trum and therefore are not visible to
the eye though they affect a photo-
graphic plate as does visible light.

He found that there are 200 lines in
the spectrum of neutral lutecium and
450 lines in the spectrum of lutecium
atoms lacking one electron. The illus-
tration shows only a few inches of the
spectrum; the whole spectrum measures
from eight to ten feet in length. The
position of each of the lines relative to
known wave-lengths in the iron spec-
trum was measured—a task almost in-
comprehensible to the layman because
of the infinite pains it required.

HE results of the calculations which

revealed the regularities among
spectrum lines and disclosed the struc-
ture of the atom he set down in tiny
figures arranged in neat rows. There
were enough of them to cover a sheet
of paper as large as two card table tops.
The graphs he drew to illustrate and ex-
plain his work are more complicated
than the geometrical designs President
Hoover draws during his interviews or
while telephoning.

By studying these results Dr. Meg-
gers obtained the solution of the prob-
lem of just the exact position of each
electron in the atom of lutecium. He
is now working upon calculations
which will enable him to plot the atom-
ic structure of some of the other rare
earths. The spectra of ytterbium, the
one being studied at the present time,
will be more complicated than those of
lutecium, but the atomic structure will
be some integral part of the atomic
structure of lutecium.

A Mexican savant believes he has

succeeded in creating living sub-
stance, protoplasm, from chemicals. In
an early number an account of his in-
triguing experiments will be described.
—The Editor.

A portion of the spectrum of lutecium. The top spectrum is
of the neutral atoms; the middle one is an iron spectrum

(“comparison spectrum”); and the bottom is the spectrum
of lutecium with one of the planetary electrons removed

155



SCIENTIFIC CRIMINOLOGY—
THE PISTOL WITNESS

By STANLEY F. GORMAN

Lecturer on Bullet and Firearm Identification,
Police College, City of New York

AS a fitting sequel to his ar-

ticle in our October issue,
Mr. Gorman has set forth in
these pages an actual case taken
from the New York police rec-
ords, in which it is shown how
the study of firearms and am-
munition is applied in every-day
police work. He makes no pre-
tense of telling a mystery story;

he gives a bald statement of
fact.—The Editor.

ITH the roar of hard pressed en-

gines, a heavy sedan and a pow-

erful coupé whirled around the
corner racing side by side. The sedan
suddenly spurted ahead and swung
diagonally across in front of the coupé.
With a screeching of brakes a collision
was avoided and the two cars stopped
close to the curb. From the coupé, now
in the rear, leaped a man with

geant. The detective found upon ques-
tioning the police that the pistol which
had been dropped by the driver of the
sedan when he was wounded had been
carefully picked up by the sergeant.
This was done with a pair of pliers in
order not to destroy any possible finger-
prints. The weapon was placed on the
floor of the sedan in the rear compart-
ment so that it would be undisturbed
until it could be examined.

Upon examining the gun, which was
a 32-caliber automatic pistol, the detec-
tive noted that the safety catch was off
the safe position, indicating that its car-
rier had it in readiness for use. With a

gerprints which could be used as evi:
dence. As far as the detective could
determine, the weapon had not been dis-
charged, for the barrel contained neither
powder smudge nor discoloration and
had no burned-powder odor. Further-
more, it was apparently quite wet with oil.
The firearm was then handed to the
fingerprint expert who dusted one side
carefully with white clay powder and ex-
amined the surface. The gun was then
turned over and the other side dusted but
no fingerprints were found that were dis-
tinct enough to be classified. This fre-
quently is the case with pistols because
of the difficulty of obtaining a distinct
fingerprint on the checked sur-

a gun in his hand. The left-hand
door of the sedan opened and a
second man, also with a gun in
his hand, stepped forth. Shots
were fired and a man was seen
to leap back into the coupé, back
away from the sedan, and speed
away from the scene.

oo Bl
HEERET
HEEEEE

face of the grip. After the finger-
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HE exact details of what oc-
curred at this recent homi-
cidein New York were beclouded
by different versions rendered
by different witnesses. According

e

print examination it was possible
to determine whether or not the
pistol was loaded. The magazine
was found to contain five 32-
caliber cartridges, and a sixth
cartridge was in the chamber.
These cartridges, as well as the
interior of the weapon, were

covered with oil and an examin-
ation of the barrel confirmed the
first-formed opinion that the gun
had not been fired.

to some, the man in the sedan
started to get out the left-hand
door, hesitated, and then got out
the right side. Others say that
he emerged from the left-hand
door. In any event, when the po-
lice arrived on the scene, the °

O return to the scene of the

crime: The detective asked for
any empty shells found nearby.
The police had picked up a 25-
caliber shell immediately behind
the sedan but this did not com-
pletely satisfy the detective. He

driver of the sedan was found
crumpled in a heap directly be-
hind the right-hand rear wheel
of his car. It then remained for
the police and detectives to make a
thorough examination of the scene and
from the facts obtainable from witnesses
and clues, deduce the facts and bring
the murderer to justice.

When the detective arrived on the
scene of the crime he found that the
driver of the sedan had beern removed
to the hospital as he was still alive and
there were possibilities of saving his
life. It developed, however, that shortly
after entering the hospital he died.
There was a group of about a hundred
people surrounding the sedan and held
back by the police in charge of a ser-
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Scene of the deed. The cars are shown in their
relative positions at the time of the fatal shooting

screw driver the detective pushed the
catch to the safe position and picked up
the pistol, handling it by means of the
screw driver placed through the trigger
guard. He then examined it as carefully
as possible under the circumstances and
looked into the muzzle for powder
smudges. He also smelled it for the odor
of powder in an endeavor to determine
whether or not the gun had recently
been fired. It must be remembered that
he could not determine whether or not
the gun was loaded as this had to be
done after the search for fingerprints
was made; handling might destroy fin-

had been told by witnesses that
four shots had been fired and
since an automatic pistol ejects
its shellsimmediately as each one
is fired, there must be other shells in the
vicinity. A careful search soon disclosed
three more empty 25-caliber shells.
The next thing to attract the detec-

-tive’s attention was a back cushion, such

as drivers frequently use, lying on the
running board. Upon asking where it
came from and where it was found he
was informed that it was lying in the
roadway under the running board im-
mediately below the left front door.
Apparently it had been dragged out
by the victim when he dpened the door
to get out of the car. This served in
great measure to refute the statement
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by certain witnesses that the driver of
the sedan had left the car by means of
the right-hand door. After asking a few
more questions, the detective gave or-
ders for measurements to be made of
the exact position of the car relative to
the curb and the nearby corner. A
photographer was instructed to take
pictures of the sedan from various posi-
tions, and also pictures of the entire
block from the corner.

HE detective then went to work to

examine the interior of the car for
possible bullet holes, commenting upon
the fact that, while no 32-caliber shells
had been found, it was possible that a
shot might have been fired by the driver
of the coupé before the man in the sedan
got out. His diligence was soon re-
warded, for he found a small hole in
the cloth lining on the inside of the left
front door close to the handle. He care-
fully cut away the cloth and on tearing
the lining he found a metal-patched 25-
caliber bullet flattened against the
door lock. It had distinct rifling marks
and also appeared to have some blood
on it when examined under the magni-
fying glass.

The detective now had in his posses-
sion the following knowledge: several
conflicting stories told by witnesses; the
fact that the back cushion had been
found on the roadway under the left
running board; the information that
four 25-caliber shells had been found on
the scene; and that a bullet had been
lodged in the left front door of the car.
His next procedure was to go to the
hospital and examine the body of the
driver of the sedan. It was found that
a bullet had pierced the left wrist. This
wound was accounted for by the bullet
which had been found in the door of
the car. There were three other wounds
on the man’s left side and when an
autopsy was performed three 25-caliber
bullets were removed from the body.
Upon microscopic examination of these

The prisoners’ pen in the photograph gallery at New York police headquartets.
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bullets it was found that each had six
land and groove marks (see page 265
October 1930 issue of the ScIENTIFiC
AMERICAN), the direction of which ran
from left to right. Each bullet also
had punched on it a small letter “w”
indicating that it was made by the
Winchester Repeating Arms Company.
This small “w” linked the bullets with

Two views of the mushroomed 25-
caliber bullet taken from the car

the shells which were all stamped with
the mark of the same company.

While all this work was going on and
the police were busily engaged in build-
ing up a case, the driver of the coupé,
fearing possible capture by the iden-
tification of the car which he drove,
consulted with his attorney and decided
to surrender himself. This he did, tell-
ing an apparently straightforward story
of self defense. He claimed that the
driver qf the sedan had opened fire first,
firing two shots at him. The driver of
the coupé surrendered both his gun and
his automobile. The car bore distinct
scratches on the edge of the left-hand
mudguard which coincided with scratch-
es on the rear right-hand mudguard of
the sedan. The pistol was a Spanish
make 25-caliber automatic and was not
loaded when surrendered but had pow-
der smudges on the interior of the bar-
rel. Furthermore a strong odor of
powder indicated that the pistol had
been discharged recently. The gun was

Center: Fileing out written records. Extreme left: Taking a set of fingerprints
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turned over to the firearm expert and
five test shots were fired into cotton
waste. The bullets were recovered and
an examination was made under a com-
parison microscope. It was determined
beyond a doubt that the test shots, the
three fatal bullets, and the bullet re-
moved from the car door had all been
fired from the same gun. (The methods
used in reaching this conclusion were
dealt with in detail in the October issue
of the Scientiric AmEericaN.) It had
already been determined, as described
above, that the 32-caliber automatic had
not been fired.

The evidence in this case was pre-
sented to the Grand Jury and its mem-
bers were given all the facts deter-
mined by the scientific examination of
the firearms. They failed to indict the
defendant, on the ground that the driver
of the sedan had evidently intended to
shoot the driver of the coupé and that
therefore the latter had acted in self de-
fense. The members of the Grand Jury,
however, expressed their interest in the
preparation of the case and were deeply
impressed by the scientific methods used
by the Police Department in determin-
ing the facts.

N order to complete the investigation

and mark the case definitely “Closed”
it was necessary to establish a motive. It
developed that the driver of the coupé,
several months prior to the commission
of the crime, had delivered a large
quantity of grapes to the other party,
the value of which was 800 dollars.
After repeated attempts to collect this
debt, a summons to appear in court was
served upon the purchaser of the
grapes, who accepted the summons but
gave a receipt, as it were, by striking
his creditor in the face. The latter’s
dignity was severely hurt but he de-
cided to use a more effective weapon
than his fists. He therefore left as though
he was completely defeated but planned
a suitable revenge.

He drove directly to his office and
took from his desk the 25-caliber auto-
matic pistol. As he re-entered his car he
noticed his debtor seated at the wheel
of a sedan at a nearby corner. He real-
ized then that he was in for trouble.
Suddenly, so it appeared to the man in
the coupé, the driver of the other car
vanished. This apparent change in the
situation reduced the vindictiveness of
the driver of the coupé to fear, and he
thought it a good opportunity to get
away safely. He started away from the
curb with a burst of speed and as he
passed the sedan he saw his opponent
straighten up from the seat where he
had been hiding. The sedan too started
off at great speed and the race ended as
has been told. The customer paid the bill
in full. It was he who staggered to the
rear of the sedan with gun in hand and
fell fatally wounded to the pavement.



The Charles G. Black,
one of the largest tankers
of the Standard Shipping
Company’s fleet. She has
a tonnage of 20,500, and
is 550 feet 3 inches long,
72 feet 2 inches beam

WHEN CRUDE OIL CROSSES THE SEAS

ORE new merchant ships now are

under construction throughout

the world than at any time in
recent years. The present total of 3,265,
929 tons exceeds by more than 100,000
tons the level attained just prior to the
World War. This notable peace-time
revival in one of the world’s greatest
industries has been even more marked
in the United States than in other mari-
time countries. The tonnage of new
vessels under construction in American
shipyards still is only about one eighth
of that laid down in yards in Great
Britain and Ireland, but during the last
quarter, the United States advanced
from fifth place to third, and now is
hard on the heels of Germany, which
holds second place in the tonnage of
new ships being built.

Amid this quickening interest, par-
ticularly notable is the recent impetus
in the construction of tank ships. The
increase is attributed to the world-wide
and ever-increasing demand for petro-
leum products and other bulk cargoes,
such as creosote, molasses, coconut oil,
turpentine, whale oil, and vegetable oils.
By far the most important of these
liquid cargoes is crude oil. Much gas-
oline, fuel oil, and other refined petro-
leum products also are transported in
“tankers.”

Of all the new tankers now under
construction in America and abroad,
perhaps the most interesting are the
two new 18,000 ton ships being built at
the Kearny, New Jersey, works of the
Federal Shipbuilding and Dry Dock
Company. These vessels are being con-
structed for the Standard Shipping Com-
pany, marine subsidiary of the Standard
Oil Company of New Jersey, which owns
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and operates the world’s largest tanker
fleet. With the additional ships now be-
ing built, this great fleet will comprise
106 ships aggregating 1,105,528 tons,
operating in all parts of the world but
especially in American inter-coastal
traffic.

The two new Standard tankers are
said to represent the “last word” in
design and equipment, and are expected
to show a substantial saving in operating
costs as well as in the initial investment.
Their construction is being watched with
interest by those interested in ships of
this kind, because of a number of de-
partures from standard design which
are being incorporated.

HEY are 544 feet in length, 74 feet

in width, and 40 feet in depth, with
a draft, when loaded, of about 28 feet.
They are single-screw ships, and will
operate at an approximate speed of 11
knots per hour when loaded to capacity.
Both are being powered with De Laval
cross-compound steam turbines equip-
ped with double-reduction gears of re-
cently improved design, made by the
same manufacturer.

Oil-fired Babcock and Wilcox water-
tube boilers will supply the turbines
with superheated steam under 400
pounds pressure at 750 degrees, Fahren-
heit, at the superheater outlet. All of
the ship’s auxiliary equipment will be
operated electrically, including the car-
go pumps and steering gear. Two 300-
kilowatt turbo-generators will provide
the electricity. These power plants fol-
low the practice which has proved most
satisfactory on land in central power
station service, with turbines operated
by steam at high pressures and high

temperatures and the auxiliaries oper-
ated by electricity.

Perhaps the most interesting of the
new features incorporated in these tank-
ers is the revised arrangement of the
boilers. Instead of placing the boilers
in front of the turbines, as is the cus-
tomary practice, they are located aft
in the narrower part of the stern. The
additional space made available by the
new arrangement is of exceptional value
in ships of this type, because of the
tankers’ characteristic location of the
propulsive equipment in the stern, where
the curving hull reduces the available
space required for the various auxili-
aries of the engine room.

In addition to increasing the space in
the engine and boiler rooms, this ar-
rangement permits the use of a flexible
propeller shaft nearly three times the
conventional length. A high degree of
flexibility between the turbine and the
propeller shaft is considered one of the
paramount characteristics of an efficient
marine power plant.

These new tankers are being equip-
ped with the already famous “contra-
rudder” and “contra-propeller.” By
using these stream-lined propeller hubs,
stern-posts, and partially balanced rud-
ders, an appreciable saving in fuel costs
will be effected. At the former fuel con-
sumption, the speed of ships is increased
from 5 to 10 percent with this equip-
ment. In addition, there is a reduction
in torque on the rudder of from 30 to
40 percent, which reduces the strain
on the steering gear and makes it pos-
sible to maneuver the ship more easily.

Tank ships are constructed with a
number of compartments, formed by
horizontal and longitudinal bulkheads.
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In the average tanker, the compartments
are arranged as follows, working back
from the bow: fore peak tank; fore
hold for package freight and a tank
for water ballast; cofferdam; cargo
tanks; pump room; cargo tanks; coffer-
dam; bunker for fuel oil; space for
boilers and machinery; and fresh water
tanks. In addition to the deep cargo
tanks, there are also “summer” tanks.
These are long, shallow compartments
situated above the deep tanks along the
sides of the ship. They are used when
carrying light cargo such as gasoline or
naptha. Some tankers are built with
two longitudinal bulkheads instead of
one, forming a greater number of com-
partments of Uecreased width.

HE cargo pumps, usually located

amidships, naturally vary in size
and number according to the size of the
ship. The output of each pump ranges
from 150 to 400 tons per hour. The
customary discharge pressure is between
50 and 100 pounds per square inch. In
many installations, the ship’s pumps are
operated by steam, as are the winches,
windlass, and other auxiliaries. In the
new Federal-built tankers, all such
equipment is electrically operated.

The pumps are used for unloading,
“trimming,” equalizing the cargo in the
various tanks, and taking on and un-
loading water ballast when the ship is
otherwise empty. When taking on a
cargo, pumps on shore do the loading
except in ports where gravity pressure
can be used.

To load a ship properly with a liquid
cargo is a task which requires real
teamwork, good judgment, and long ex-
perience. Should the officer who is su-
pervising the loading fail to give the

Construction of cargo tanks of a new Standard tanker,
with longitudinal and horizontal bulk-heads in place
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shore pumpman the signal
at just the right moment, the
tanks may take on the ap-
pearance of miniature gush-
ers. Cleaning the deck is not
a pleasant task, after such
an occurrence, and of course
to lose oil is to lose money.
More important, however, is
the necessity of keeping the
overflow from contaminating
the water near the loading
dock. To pour oil on the
waters is an unpardonable
offense in any port.

It requires only five or six
hours to load or unload the
largest of the oil tankers,
some of which have a capa-
city up to 150,000 barrels.
Consequently, ships of this
type are able to spend prac-
tically all their time at sea,
with waste time reduced to
a minimum.

American oil was trans-
ported across the Atlantic
ocean as long ago as 1861.
Before the days of steamships, tankers
were busily crossing the seven seas.

For a long time, domestic transporta-
tion of petroleum and its products was
handled almost exclusively by river
barges and railway tank cars. With the
construction of extensive underground
pipe-line systems, it seemed that oil
could be transported almost any dis-
tance by that method. Economy, how-
ever, added another chapter to the story.

The longest of the oil pipe-lines was
a 1700-mile trunk line extending from
the mid-continent fields to Bayonne,
New Jersey. Originally it was an oil
line, transporting the raw material from

I‘.".'.‘.-*:.- ‘_‘- by 4
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Contra-rudder
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the

stream-lined design of which saves much fuel

and contra-propeller,

the oil fields to refineries on the eastern
seaboard. Now it transports gasoline—
the finished product—from the eastern
refineries to one of the most important
consuming areas in the middle-west.
Thus the order of supply is reversed,
for the oil companies have found it
more economical to supply their east-
ern refineries with crude oil brought by
tanker from pipe-line terminals at ports
in Texas, Louisiana, California, Mexico
and elsewhere—a task for which these
new tankers will soon be launched—
and pipe the finished product into the
interior. “The old order changeth, yield-
ing place to the new.”

Later view of construction of tanker with tanks partially
covered with plates, and apertures for filling and emptying



TRAVELING HOME FOR 'PHONE LINEMEN

O longer does the lineman whose
duties take him to the wide open
spaces and the sagebrush wastes
of Nevada have to shiver through long
nights in zero weather. No longer does
the truck driver have to haul water 14
miles to camp. No longer—ah, well,
the old-timer who did his hitch in 14
when they built the T-C lead shakes
his head and mutters something about
times not being what they used to be.
He mutters something about the coming
generation getting softer, or hav-
ing it soft, or some such remark
that betrays a bit of wistful
reminiscence rather than envy.
For today telephone men in
the sagebrush country are resid-
ing in “private” cars. They are
real, honest-to-goodness private
cars. These cars were purchased
by the Pacific Telephone and
Telegraph Company from the
Southern Pacific Railroad Com-
pany and remodeled under the
supervision of the telephone
company.

OR many months construc-

tion crews from California
have been “farmed out” on the
desert. With the completion of
each job, however, a new one
was devised, for work in the
Silver State is no longer a sea-
sonal activity, and the growth
of the telephone business has
demanded all-year activities.

When it is 10 degrees below
zero, Nevadans consider it a
light frost, so with the ever-increasing
demand for telephone circuits, some
steps had to be taken to provide ade-
quate living quarters for Californians
engaged in desert work. When it was
definitely decided what was required,
the Supervisor of Supplies of the Pa-
cific Telephone Company began nego-
tiations with the Southern Pacific Rail-
road Company and, as a result, the line-
men now have a complete “home sweet
home” of seven cars, comprising ma-
terial, water, commissary, kitchen and
dining, recreation, sleeping, and fore-
man’s cars. The whole unit will take
care of 40 men.

The Threlkeld Commissary Company,
which provides the meals, occupies one
car, remodeled to provide a commissary
and sleeping quarters for the Chinese
cook and the waiter. From this car the
kitchen help can walk into the dining
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car, which has been rebuilt to provide
a kitchen the full width of the car with
an adjacent horseshoe counter.
Following the dining car is the recre-
ation or club car, which is equipped
with a radio and tables for cards and
reading. What was formerly the kitchen
of this car, when it was in active ser-
vice on the railroad, has been remodeled
into a bathroom de luxe, featuring heat-
ing arrangements better than some
bachelors have at home. Forty minutes

These comfortable, clean berths are a vast im-
provement over the camp quarters formerly used

before the “gang” gets in the car to
“ablute,” .the “Chief Steward” starts
the works and then—hot water for
everyone. For the more fastidious, there
are tub and shower baths.

After the recreation car comes one of
the sleeping cars, which is provided
with double deck berths the full length
of the car. The next car is the foreman’s
car, equipped with single berth cots,
and, located at one end, the foreman
and clerk’s sleeping and office quarters.

A two-kilowatt automatic lighting
unit furnishes the electricity for light-
ing. When any light is turned on, it
automatically starts the motor and in-
stantaneous lighting is then furnished
throughout the cars as required. Turn-
ing off the last light stops the motor.
To provide water throughout the train,
a pressure pump has been installed,
hooked up with the lighting unit. This

scheme gives water pressure equal to
the usual city pressure.

The railroad car home is indeed a
tribute to the efforts of the management
of the telephone company to provide
adequate protection and aceommoda-
tions for those whose duty takes them
to the barren wastes.

Another and similarly equipped spe-
cial train with 80 men on board is being
used in building a long-distance tele-
phone line across the sands from Bar-
stow to Las Vegas. The project,
involving 826,000 dollars, will
provide 85 simultaneous talking
circuits between southern Cal-
ifornia, the Hoover Dam terri-
tory, and certain desert towns
that have never yet had tele-
phone service. The circuits will
be extended later to Salt Lake
City. Pressing telephone re-
quirements have developed in
this section of the west, and the
specially equipped construction
train departed as the best an-
swer for the situation.

NCLUDED in the train are
three sleeping cars, a din-
ing car, a commissary car, a
bath car, a supply car, and a
water car. Although the men
will be in the warm environs of
the desert for several months,
each day’s toil will be forgotten
in the 12 shower baths in the
bath car.

The men have their own light-
ing system aboard, together with
electric refrigeration. Ice cream sun-
daes on the fringes of Death Valley
loom as possibilities, according to the
head of the commissary department,
who has planned to deliver approxi-
mately 20,500 meals to the hungry work-
ers while en route.

Electric fans are also installed in
each of the coaches. The dining car
contains a table more than 60 feet long,
capable of seating the entire personnel.
The club car contains regular day-
coach chairs, card tables, a phonograph,
and other equipment to make the desert
headquarters home-like. The train was
purchased by the telephone company
and the interiors of the coaches were
refitted to suit the needs of the expedi-
tion.

These modern telephone pioneers be-
gan their activities just east of Barstow.
Augmenting the telephone train are 10
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Below: When the dinner bell rings,
out on the desert, this is a busy
room. Note the “U” counter

new motor trucks ranging in capacity
from 1% to 10 tons each, four tractors,
and several congenial Missouri mules
that are to add the color of the past to
the expedition.

More than 12,000 poles and cross-
arms will be used in constructing the
10-wire copper span across 150 miles
of desert country. Pyrex glass insula-
tors, numbering 160,000 will be used
for the first time and provision has been
made for 90,000 feet of guy wire.

The construction men are building

SCIENTIFIC AMERICAN

Below: The wash room
on the telephone con-
struction train. The
equipment consists of a
long sink with many
faucets, tub and shower
baths, and hot water
heaters for the baths

approximately two miles of long-dis-
tance line daily. They sleep in a differ-
ent spot practically every night. A
farewell comparable to some of those
enacted at railway stations during the
World War took place when the train
left its siding in Los Angeles and the
families of the 80 telephone men bade
them goodby.

The efficiency of the preparations
made for this great project, and the
amount of careful detail that has been
worked out in connection with the ex-

The important room where harmony and contentment among members
of the crew are insured: the kitchen car, a Chinese cook, and a waiter
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Below: After a hard day’s work, the crew
finds relaxation and entertainment in the
recreation car which is very popular

pedition, caused a great amount of
comment in southern California. As a
result of the work of these men in the
desert, the east and the west will be
brought into closer contact, and provi-
sion will be made for the rapidly in-
creasing long-distance telephone traffic
between the people of the Pacific Coast
and their friends and business associates
across the Sierras.

Noteworthy, also, will be the part that
this long-distance circuit will play in
the construction of Hoover Dam.



AVIATION IN 1930
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IRSHIP enthusiasts have been
greatly encouraged by the year’s
developments. In Akron, under

the auspices of the Goodyear-Zeppelin
Corporation, the 6,500,000 cubic-foot
airship Akron is advancing rapidly.
Seven main frames, and 18 intermedi-
ate frames are in position, representing
525 feet of the ship’s total length of
785 feet. This dirigible has been called
the “airship of 6,500,000 rivets”; stood
on end it would be equivalent in height
to a skyscraper of 80 stories.

Driving rivets in the airship is not
the noisy process we associate with the
construction of a skyscraper. The dural
rivets, heat-treated in an electric fur-
nace, are taken from the furnace, im-
mediately quenched, and then simply
squeezed into position by a manually
operated tool.

The airship is to be delivered to the
Navy Department in the spring of 1931.
With its swiveling propellers, speed of
80 miles per hour, and unequalled di-
mensions, the Akron will mark & dis-
tinct epoch in airship development.

HERE are at present only two air-

ship building corporations of im-
portance in the United States. One of
these, the Aircraft Development Cor-
poration of Detroit, is actively pursuing
its experiments with the metal-clad
type of airship in which a thin metal
covering, about eight thousandths of an
inch in thickness, replaces the conven:
tional rubberized fabric covering of to-

day. The metal-clad airship built by .
this company and delivered to. the:

Navy’s  Airship station at Lakehurst,
has shown up excellently in service and
has” successfully demonstrated that the
difficulties expected from the very thin
metal covering are really non-existent.
It is understood that the duPonts,
in conjunction with yet another lighter-
than-air company, are producing a syn-
thetic material which will replace the
expensive goldbeaters’ skin (made of
animal entrails) and will reduce the
permeability of the gas bags to helium
to an almost negligible quantity.
Small airships for private or com-
mercial use have been few in number
to date. They have possibilities, how-
ever, and it is intriguing to learn that
Captain Anton Heinen, the airship
pilot employed by the Navy Department
in the construction and operation of the
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Shenandoah, is planning to build a
number of small airship yachts. These
little airships are to be only 104 feet
in length with a gas capacity of 39,600
cubic feet. They are designed to have a
top speed of 65 miles per hour and are
to cost less to operate than an automo-
bile! The plans also call for the use of
a detachable passenger car which can
operate under its own power as an auto-
mobile. This of course would meet the
great difficulty of transportation to the

LTHOUGH the general bus-
iness depression during the
past year has affected aviation
adversely, the developments
within the industry give promise
of a bright future. On these
pages Professor Klemin presents
a brief yet thorough survey of
the situation.—The Editor.

airport. It remains to be seen whether
the technical difficulties involved in such
independent operation can be over-
come.

Still another encouraging feature of
the airship situation is the fact that the
proposed airship line between Spain
and South America, under combined

* German, Spanish, and South American

auspices, is apparently coming to a
head. At any rate Captain Eckener, full
of energy and enthusiasm after his suc-
cessful voyage ’round the world, has

_ definitely begun the construction of an

airship for this service. The new air-
ship, the LZ-128, is to be finished by
the end of next summer. She is sched-
uled to be 815 feet in length, with a
maximum diameter of 130 feet, and a
displacement of 5,250,000 cubic feet.
Four power gondolas are to be placed
on each side of the airship, each
equipped with two Maybach motors of
500 horsepower. The airship is planned
to be used mainly for mail purposes
and is not to be equipped with any de-
gree of luxuriousness. ' The Spain-South
America line is regarded as an even
more promising field for the airship
than the Germany-Lakehurst route, be-
cause the saving of time over the 17-
day steamer service is likely to be over-
whelming.

The British, on the other hand, are
more than satisfied with the flight of the

R-100 from Cardington to Montreal
and back. The voyage from east to west,
beginning on July 29th, took 79 hours
of flight, with eight hours delay due to
repairs in flight. The return trip of 57
hours 5 minutes was very close to the
record time of the Graf Zeppelin. The
R-100 navigated successfully through
fog, and when it was encountered on
the voyage also demonstrated the suc-
cess of a very useful new device where-
by water deposited on the cover was
collected by a series of special drains
leading to a cistern. More than two tons
of water were collected in this manner
in the course of one morning. This ship
was constructed by the Airship Guar-
antee Company of which Commander
Sir C. Dennis Burney is the guiding
spirit. As the result of close analysis
and of. the“éxperience achieved in this
successful yoyage, Commander Burney
predicts large profits on the investment
in a regular line.

HE trip of the R-100 constitutes the

eleventh crossing of the North At-
lantic by airship, with some minor
mishaps it is true, but with not a single
fatality on any of the crossings. There
would appear to be a good deal in
favor of the opinion that the airship is
a suitable medium for trans-oceanic
travel.

The year has been marked by com-
paratively little news of helicopter
development—with one outstanding ex-
ception, the announcement of completion
of the Curtiss-Bleecker Helicopter.* The
possibilities of the helicopter or direct
lift type of aircraft are very great. It is
obvious that the ability to rise vertically
from a small plot of ground and to land
at will in equally restricted territory
is very valuable. While it is inconceiv-
able that the helicopter should compete
with the airplane for load carrying at
high speed, it would be a very valuable
auxiliary in air transport work. For
military or naval air forces the heli-
copter’s ability to hover over one spot
would ensure accurate and deadly
bombing. With these possibilities in
mind much money and effort and in-
genuity have been spent in all civilized
countries on the production of a heli-
copter. Nowhere have really conclusive
results been yet reached.

*For a description of this helicopter see

Scientific American September, 1930, page 214.
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As aeronautics progresses more and
more, it cannot be expected to provide
us with so many thrilling novelties as
in the past. Still there have been a good
many novel developments even in this
year of general aeronautical depression.
One of the most striking is the provision
of a parachute for the support of the
entire plane, developed by the Russell
Parachute Company and successfully
tested on a Parks biplane of the Detroit
Aircraft Corporation.t

On the first test, the ship landed in a
tree, yet the only damage sustained was
that of a broken propeller and a bent
landing gear axle. There is no doubt
that if the plane ’chute proves entirely
practicable it will add greatly to the
confidence of the traveling public.

T the same time manufacturers are
not neglecting other ways of pro-
viding parachute facilities for the trav-
eling public. For example quick-re-
lease parachutes have been successfully
tried out in recent months. (See page
392, November, 1930, SCIENTIFIC AMERI-
caN.) The traveler is provided with a
comfortable though sturdy jacket at
the front of which there is a ring. The
parachute is placed conveniently at
hand in the cabin; a hook on the para-
chute can be attached to the ring in an
instant. It is true that only a short time
ago a girl of 16 jumping from a cabin
plane forgot to pull the rip cord and was
killed, and it is true that passengers as a
group will not take readily to the para-
chute. Still its possibilities in emergen-
cies are well worth experimenting with.

+For full description see Scientific American
Digest, this issue.
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The only type of aircraft we can re-
call which may be classed as completely
a novelty is the rotor seaplane recently
built at Mamaroneck, New York. Con-
siderable mystery attaches to the con-
struction of this seaplane. Instead of
the ordinary wings, two cylinders or
rotors are placed above and on either
side of the fuselage, and are turned by
suitable gearing from an engine placed
in the fuselage; a second engine
drives a conventional propulsive pro-
peller. When the rotors are turning and
the seaplane as a whole is in forward
motion the rotors give a powerful up-
ward or lifting force. Their action is
similar to that of the Flettner rotors
used in the Flettner rotorship, Buckau.
While the daily press grew quite excited
about the possibilities of the rotor air-
plane, it must be remembered that while
rotors are very powerful in lift, far
more powerful than ordinary wings of
the same area, they are also far less
efficient. That a rotor airplane can be
made to fly is quite likely. That a rotor
airplane can be made reasonably effi-
cient is very doubtful. (For a fuller
description, see page 392, November,
1930, ScIENTIFIC AMERICAN.)

The year’s activity in design, although
somewhat curtailed by the general
slump in aviation, has brought out sev-
eral new types of planes. The Daniel
Guggenheim Safe Aircraft Competition
was instrumental in bringing out the
Curtiss Tanager, the prize winning
plane of the competition. This plane
has brought several fine developments
to the eyes of the designer, notably the
slots, flaps, and floating aileron. The
added lift and speed range due to the

One of the air-yacht dirigibles designed by Capt. Anton Heinen, prominent air-

ship pilot, mentioned in the text. It is planned to produce them in quantities
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slot and flap combination has proved
very encouraging. (For details of the
Tanager, see page 232, March, 1930,
SCIENTIFIC AMERICAN.)

In the light racing and sport plane
field, the Mystery S, a low wing mono-
plane designed by the Travel Air Com-
pany, has created quite a stir. The Mys-
tery S is a typical low wing monoplane
streamlined to the highest possible de-
gree. It has incorporated every known
device for the reduction of drag such as
tapered wings, wheel fairings, elliptical
fuselage section, and filleting of all
sharp corners. The streamlining of the
fuselage is carried through to the rud-
der, the bottom of which conforms with
the shape of the fuselage. The amount
of external bracing has been cut to a
minimum and where necessary it has
been done through use-of streamline
wire. The landing gear of the Mystery S
is of unique design.

The shock-absorber strut is a combi-
nation oil and spring type held in a ver-
tical N Strut which is attached to a
wing stub. Each unit of the landing
gear is fastened to its own wing and the
wing stub of the opposite side. Most of
the wheel and mechanism are enclosed
in a neat fairing. The plane attains
speeds in excess of 200 miles per hour
equipped with a special 400 horse-
power Wright Whirlwind. Many of the
small ship manufacturers have followed
in the steps of the Travel Air Company
and are developing small fast planes
but this ship still remains as one of the
swiftest and neatest of designs.

DECIDED trend toward increasing
the payload with increase in size
of the ship has been confirmed by the
construction of several large ships.
There is the Junkers G-38 which has
undergone several successful flights at
Dessau, Germany. Although the con-
struction of the G-38 is of usual Junk-
ers metal type, the depth of wing is
such that the power plants and cabin
passenger accommodations are wholly
contained within it. Propellers are
mounted out in front of the wing on
streamlined bosses and driven by ex-
tended shafts from the motors. The
plane will carry 32 passengers together
with a cargo of freight and mail. Pas-
senger cabins in the wings are available.
In America, the Fokker Company has
developed the F-32, a large monoplane
of usual Fokker construction carrying
32 passengers and having a payload of
8700 pounds. The plane is driven by four
motors in two tandem pairs mounted
out under the wings. Passenger accom-
modations are very luxurious and are
capable of being made up as a Pullman
for night service.

The Commodore flying boats which
have been constructed by the Consol-
idated Aircraft Company and put int)
service on southern routes of the N.Y.
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R.B.A. Lines are also additions to the
large plane class. These planes are
luxuriously equipped for 20 passengers
and can be made up for night service.

In the aerodynamics of the airplane
there have been no revolutionary
changes, but steady refinement and im-
provement. The ideal of the airplane
designer is a flying wing, with every-
thing enclosed as far as possible in the
wing itself. The Northrup Company, of
California, has carried us a step nearer
this ideal. Northrup has designed a
pusher airplane, very heavily tapered
from root to tip, so that the root of the
wing is quite thick, so thick in fact that
the small nacelle in which crew and
engine are placed is practically hidden
in the wing. The Northrup Flying Wing
is a pusher, with the propeller mounted
behind the wing, and the tail surfaces
carried on outriggers running from the
wing. This is a decided step forward.
(See page 389, May, 1930, SciENTIFIC
AMERICAN.)

Vincent J. Burnelli has continued his
experimental work with a transport
plane in which exceptional cabin space
is provided. The Burnelli fuselage is
twice as broad as the conventional fuse-
lage, but it is given an airfoil form and
thereby contributes to the lift. At the
same time the two engines are mounted
inside the fuselage, at its leading edge.
It is claimed for the Burnelli principle
that the relatively enormous passenger
space is obtained without any sacrifice
of aerodynamic efficiency.

HE Fokker Aircraft Corporation

has also been working in the direc-
tion of the flying wing. A bomber re-
cently tested has its cantilever wings
of such thickness that the fuselage fairs
completely into the wing at the root.
At the same time the two Curtiss Con-
queror engines also merge completely
into the thick wing.

In the Boeing mail plane, the Mono-
mail, a retractable chassis is another
method of reducing resistance.

In discussing thick tapered wings,
which provide such excellent spar depth
to resist bending moments, it is often
said that the drag
of the thick wing
must be greater
than that of a thin
wing with external
bracing. We have
the authority of
R. J. Minshall of
the Boeing Com-
pany for the state-
ment that tapered
wings are now
available which
have an intrinsic
profile drag no
greater than that
of the thin wing
of the past.
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Another aerodynamic development
which is meeting with increasing favor
is the Townend ring. This is a simple
ring a few inches in width, and of slight
curvature along its width, which is made
to surround the radial air-cooled en-
gine. The Townend ring smoothes out
the flow when broken up by the pro-
jecting engine cylinders and enables the
air to keep streamline contact with the
fuselage. The Townend ring achieves
the same purpose as the somewhat more
complicated Venturi cowling, and is
much simpler to build.

In those landing gears which are not
retractable, designers are making efforts
to reduce resistance by putting “pants”
or “spats” over the wheels or by using
cantilever struts, just one strut to a
wheel instead of the two or three struts
previously employed. Some designers
have tried fairings which enclose both
struts and wheels. Another aerodynamic
improvement consists in the use of fillets
between wing and fuselage. Experi-
ments at New York University have
given an exact rule for the design of
such fillets or fairings.

In general the airplane is rapidly ap-
proaching its ideal streamline form.

NE of the most important problems

engaging the attention of airplane
designers to-day is that of metal cover-
ing instead of fabric covering for both
the wings and fuselage of an airplane.
Fabric covering has the disadvantage of
poor maintenance and durability. Metal
covering is unfortunately very heavy,
even if the thinnest sheet is employed.
Since the airplane is under very strict
weight limitations, it is only desirable
to use metal covering provided the cov-
ering itself contributes to the strength.
Unfortunately thin metal sheet will not
develop anything like its theoretical
strength because of local failure termed
“crinkling” when the sheet is in com-
pression. The Navy Department and the
Army Air Corps are both giving much
attention to the problem of the metal-
covered fuselage, and in time discon-
nected efforts of various designers

should lead to more accurate knowledge.

A striking view of the Tanager. The floating ailerons and the wing flaps are
plainly visible. This particular plane was destroyed by fire while on the ground
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The large airplane of the future
should have a structure similar in some
respects to the structure of the ocean
liner, in which the metal plating is al-
ready so thick that it can be confidently
taken into account in the calculations
of strength.

One of the most marked tendencies
in the aircraft engine development for
the year was the increasing number of
inverted, in-line, air-cooled engines of
the lower horsepower range which ap-
peared. At both the St. Louis and the
Detroit aircraft shows this type of en-
gine was well represented.

Among the newer ones of this type we
have the Chevrolair D-6, a six in-line,
manufactured by the Chevrolair Motors,
Inc. The engine is rated at 170 horse-
power at 2000 revolutions per minute.
Another of the interesting engines of
the inverted type is the Hi-Drive Ensign
engine manufactured by the American
Cirrus Company. This is equipped with
a DePalma super-charger and is rated
at 110 horsepower at 2100 revolutions
per minute.

HE Fairchild Aviation Corporation
have also introduced an inverted
six in-line of 110 horsepower.

Engines of this type (inverted in-line)
are somewhat heavier than radials of
the same horsepower, but their greater
simplicity, easier accessibility, better
stream-lining and vision qualities are
making them more and more popular.

The Packard Diesel, over its first
trial stages, is apparently finding ac-
ceptance among the aircraft designers
and builders. Several transports, in-
cluding Ford tri-motor and others, have
offered planes using this engine.

The L-head engine so popular in the
automotive field, has lately entered avia-
tion. The MacClatchie Manufacturing
Company has placed a seven cylinder,
radial, L-head engine on the market.
The difficulty of cooling these L-head
air-cooled engines has apparently been
overcome in this engine. It develops 150
horsepower at 1900 revolutions per
minute and weighs 400 pounds.

Another interesting development
among the avia-
tion engines is the
increasing num-
ber of two-cycle
engines that are
making their ap-
pearance. Several
small motors on
this principle, of
about 30 horse-
power, designed
for the light plane,
have been devel-
oped.

The two-cycle
engine undoubted-
ly has great pos-
sibilities in the air-
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The retractable landing gear on the Monomail is said to add 25 miles per hour to the plane’s speed

craft field. This is especially true in
regard to Diesels. The two-cycle Diesel
offers many advantages over the four-
cycle gas or oil engine or the present
two-cycle gasoline engine. The present
two-cycle design has four disadvan-
tages: poor scavenging, delicate mix-
ture control, low volumetric efficiency,
poor fuel economy. The so-called “solid
injection” of fuel would probably
remedy this. The four-cycle Diesel has
the disadvantages of weight, high con-
sumption of lubricating oil, and me-
chanical complications.

HE year has witnessed remarkable

record-breaking performances. The
re-fueling flight of the Army plane
Question Mark ushered in a contest
to see which plane could stay aloft the
longest. Notable among the many flights
was that of the Hunter Brothers at
Chicago who stayed up for 553 hours
in a Stinson Detroiter.

Their record was broken by the for-
mer record holding team of O’Brien and
Jackson who regained their title by
staying in the air some 743 hours in a
Curtiss Robin plane. These flights
proved beyond all doubt the feasibility
of long, refueling flights.

Two other record breaking flights
were made during the year. The first
of these was that of. Lieut. Apollo
Soucek of the United States Navy who
reached an altitude of 43,166 feet in a
Wright Apache plane. The Navy per-
sonnel had been experimenting for more
than a year on improving the perform-
ance of the plane and no factor was
overlooked which might raise the ceiling
of the plane. When a study of the re-
search data is complete the flight will
assume a greater meaning to aviation.

The second flight was that of Capt.
Hawks who put up a new trans-con-
tinental record in his 12%4 hour coast-
to-coast flight. The flight was made in
a Travel Air Mystery S, the actual air
time being 114 hours, three quarters of
an hour being consumed in three re-
fueling stops.

One of the reasons for the disappoint-
ing showing of the aviation industry this
year is the slow growth of private fly-

ing. The reasons are easy to find. In spite
of the results of the Guggenheim Safe
Aircraft Competition, few manufac-
turers have sought to embody in their
airplane designs the latest aerodynamic
safety devices. Well-informed opinion
is that while planes are much safer than
they used to be, they are still far from
the ideal.

Airports and fields are much more
numerous than they used to be, but still
far from being immediately accessible.
A plane is expensive to purchase and
expensive to maintain. All these ob-
stacles will disappear, but they have not
disappeared as yet. The position of the
private plane owner is not at all that
of the automobile owner but rather that
of the motor-boat owner a few years
ago, who had to exercise skill, knowl-
edge, and determination to derive plea-
sure from his craft.

RECENT survey of the situation by
Auviation gives a very fair picture
of existing conditions. The typical pri-
vate plane owner of to-day is a man in
his early thirties, with an average in-
come of about 8000 dollars a vyear.
There is no typical occupation for the
plane owner. He may be an advertising
man, a junior executive, a broker, pub-
lisher, or salesman. He flies because he
likes it.

Those men who purchase airplanes
from a business point of view seem to
find their investment a disappointing
one. The average monthly flying time is
only 13 hours and 24 minutes or about
160 hours a year. Flying is generally
a matter of Saturday afternoons and
Sundays. Some owners turn their craft
over to professional pilots for passen-
ger-carrying work during the week in
order to defray expenses. Crack-ups are
fortunately few. The enthusiasts who
fly for pleasure know their business as
a rule and they are not under compul-
sion to fly in all weathers as are air-
mail pilots, for example. With this short
flying time per year, and the rapid
obsolescence of the modern plane, the
question of “trade-ins” will certainly
bother the trade in the very near future.

Owners find the maintenance of their

craft quite onerous; as it is always
necessary to inspect control wires, gas
lines, landing gear, and so on, some
28.6 percent of the owners employ pro-
fessional help.

The most popular type of privately
owned plane is the three-seater open
cockpit machine, with an air-cooled en-
gine of between 150 and 225 horse-
power. It is expected that the cabin
plane will take the place of a good many
of the open cockpit machines, and
manufacturers are anticipating this
change in demand. In spite of the fas-
cination of the flying boat and amphib-
ion, few private owners purchase such
craft. The drawback is in expense. It
is gratifying to see that a few manu-
facturers are turning their attention to
inexpensive amphibions.

Aviation country clubs are a splendid
social outlet, but the expenses of mem-
bership added to the flying expenses
have checked the growth of this type
of organization. The most promising
line of attack would be the formation
of flying clubs on the English model
clubs where inexpensive, low-powered
machines are employed, general ex-
penses are restricted to essentials, and
no attempt is made to provide a luxur-
ious social atmosphere. The many En-
¢lish flying clubs have of course been
fostered by direct government subsidy.

HE present status of aviation safety

is naturally a matter of consider-
able public interest. Perhaps the most
authoritative statement on the subject
yet issued is the Report of Committee
on Aviation Statistics of the Actuarial
Society of America, which was compiled
with the co-operation of many govern-
mental and private agencies. It is im-
possible to present even in summary
the findings of this report, which deals
with every aspect of the subject, but
the comparison with railroads will give
a graphic view of the situation.

The Accident Bulletin of the Inter-
state Commerce Commission for the
year 1928 shows a rate of .003 passen-
gers killed per million railroad passen-
ger miles. Only about one fifth of these

(Please turn to page 488)
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HUGE LODESTONE SPECIMEN

N extraordinary specimen of lodestone,
weighing more than 400 pounds, and
possessing unusually powerful magnetic
strength, has been placed on exhibition in
the department of geology at Field Mu-
seum of Natural History. The huge natural

The average boy who likes to mys-
tify his friends would give his last
cent for a small piece of this 400-
pound natural magnet from Utah

magnet comes from the Wasatch Mountains
in Utah.

Lodestone led to the invention of the
magnetic compass by the Chinese in the
12th Century. It is one variety of the
mineral magnetite which has the property
of attracting iron and other metals. A
steel needle placed in contact with a lode-
stone will in a short while become so mag-
netized that, if free to move, it will point
toward the north pole. It was observance
of this fact that suggested the compass.

The attraction of the lodestone for iron
was known hundreds of years before the
polarity of the mineral was discovered, ac-
cording to Dr. Oliver C. Farrington, curator
of geology at the museum.

“Thales of Miletus (630-550 B.c.) men-
tions this power of lodestone as do a num-
ber of the later Grecian sages,” states Dr.
Farrington. “There is a fable that the dis-
covery of the lodestone was made by a
Cretan shepherd who noticed that his iron-
pegged sandals and iron-shod crook clung
to the earth. Digging into the ground he
found lodestone.

“In classical times and during the middle
ages, extravagant tales based upon a miscon-
ception of the power of lodestone were cur-
rent. There were stories of magnetic domes
which held statues of iron and even of
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brass suspended in the air, and there were
accounts of mountains of lodestones which
drew all the iron nails from ships which
ventured near them, so that vessels sailing
those seas were obliged to use wooden pegs
for nails.

“Discovery of the compass has been at-
tributed to many peoples of Europe and
Asia. Many accounts of the early use of the
compass are now believed to be mythical.
One of these credits the Chinese emperor
Hoan-ti with constructing in the year 2637
B.C. a chariot on which was a female figure
which always pointed south, and there are
other Chinese accounts of the use of these
‘chariots of the south’ at various times
antedating the Christian era. Some Euro-
pean authors seem to indicate an occasional
use of the compass as early as the 3rd
Century but the first authentic records of its
use do not antedate the 12th Century.
Shortly after this time the compass came
into general use by mariners. The first com-
passes were magnetized steel needles which
were fastened to chips and reeds and
floated on water.”

—— g -

THE CHEMISTRY OF RIPE OLIVES

E have often heard that one has to
cultivate a taste for olives, but while
we readily confess to a weakness for the
more common green olive, we have never
been able to get up much enthusiasm for
the ripe, or purple, variety. A possible ex-
planation for this prejudice came to our
attention recently in reading an article in
Industrial and Engineering Chemistry by
James G. Vail, vice-president of the Phila-
delphia Quartz Company. Mr. Vail informs
us that ripe olives are treated in a solution
of caustic soda before they are considered
fit to eat. Now, any chemist can tell you that
when you treat olive oil with caustic soda
you get castile soap. With that fact in
mind, it suddenly dawned on us why we
never cared for ripe olives.
Actually, of course, if any soap is pro-
duced by this caustic treatment it is only

in infinitesimal amounts. The subject is
of interest, however, because Mr. Vail has
discovered that a sodium silicate solution,
which will not saponify the oil of the
olives, seems to serve just as well as the
customary caustic soda. Indeed, by using
silicate solution, the olives may be allowed
to ripen further on the tree and still yield
a firm texture. The flavor of the fruit treated
by the new process is said to be better.
—A. E. B.

EINSTEIN, LIVING IMMORTAL

OT that Einstein “needs the publicity”;

or that the fact that most men of
science regard him as the greatest scientist,
fit to rank with Newton, really requires
constant reiteration; but because the edi-
tors from time to time receive communica-
tions from persons who either request con-
firmation of his high standing in science or,
as sometimes occurs, wish to have their pri-
vate opinion confirmed that he is a “faker”
(as one rather excitable anti-Einsteinian re-

A white oval has been marked on
this illustration to show the location
of the carved statue of Dr. Ein-
stein over the main portal of the
Riverside Church, New York City

peatedly put it), attention is called to the
recent tribute of the Riverside Church in
New York which has chosen to include a
carved figure of Einstein with those of the
world’s very greatest on the tympanum of
the doorway of its new edifice.
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Einstein is the only living person thus
to be honored. The action of this church
brackets his name with those of Socrates,
Plato, Aristotle, Descartes, Spinnza, and
Kant, the philosophers; Moses, Buddha,
Saint Francis of Assisi, Luther, and Cal-
vin, the religious leaders; and Calileo,
Kepler, Newton, Faraday, Darwin, and
Pasteur, the greatest scientists of all time.

The vast majority of men of science will
concur in this selection. We believe that
the statement of the physicist Heyl, that
the majority of men of science qualified to
judge—the physicists and astrophysicists
—tentatively accept the Einstein Theory,
will bear up under unbiased investigation.

Perhaps the fact that the newspapers
have “made so much of” Einstein has
tended to confuse some of the people.
Certainly, at any rate. there is enough
precedent—newspapers taking charlatans
seriously—to make this kind of judgment
seem plausible. But in this case the news-
papers are right. Whoever permits himself
to believe that Einstein is not looked up to
by men of science should stop taking seri-
ously the vitriolic phrases of a few super-
heated anti-Einstein cranks and should go
among men of science where they are likely
to obtain a new orientation.

Another naive question sometimes is
asked: “Is Einstein really Jewish?” Ein.
stein is a Jew.

S S

EXPERT FINDS WAY TO PHOTO-
GRAPH SMALLEST LIFE

HE tedious work on the part of artists

in illustrating minute forms of animal
and plant life which can only be seen
through a microscope, has finally been over-
come by J. G. Pratt, scientific photographer
for the United States Department of Agri-
culture.

Heretofore biological subjects could only
be photographed satisfactorily from 10 to
15 times their natural size, which was not
sufficient, and such subjects have always
been drawn by artists, requiring hours of
labor looking through a microscope, with
little assurance that the resulting illustra-
tion was true to nature.

The difficulties encountered in photogra-
phy at high magnification have been the
flatness of field and the lack of proper
illumination. Above 10 or 15 diameters the
exposures are so long as to be impractical,
and the short focus lenses required do not
give sufficient depth of focus. That is, if a
tiny insect were magnified sufficiently to

At the left is shown the frond of a fern with its fruit dots or
spore clusters. In the center is a single fruit dot magnified
30 times. The small band resembling a worm on each spore
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Mr. Pratt at work on his new equipment for photographing small life

see what it looks like, only a portion of
its back would be sharply defined, the rest
being hazy and distorted.

After years of research Mr. Pratt lhas
just developed a lighting device which is
many hundreds of times stronger than sun-
light, and also lenses which give great depth
of focus, making possible the photography
of animal and plant subjects up to as high
as 300 diameters.

Mr. Pratt states that photo-micrography
at such extreme magnification has hereto-
fore been confined to metallurgy, on sub-
jects which are flat and reflect a great
amount of ligcht; and that the new de-
velopment should revolutionize the illus-
trating of biological subjects, which have
considerable depth and reflect little or no
licht. He says that where previously the
exposures for a magnification of 10 di-
ameters took several minutes, only a few
seconds are required for as much as 200
diameters with the present lighting device.

ULTRA-VIOLET TRANSMITTING
GLASSES

HE Council on Physical Therapy of the

American Medical Association has made
available a study of the value of glass of
various types for transmitting ultra-violet
rays. Dr. W. W, Coblenz of the Bureau of
Standards in Washington, who is a mem-
ber of the Council, points out again that
ordinary window glass cuts off the ultra-
violet rays, transmitting only 1 to 2 percent
and being completely opaque to radiation

of the shorter wavelengths. The maximum
value of ultra-violet ravs appears to be in
the wavelengths from 297 to 302 millimi-
crons. Only a weak effect, if any, is obtained
with longer wavelengths.

So far as the prevention of rickets is
concerned, only window glass which has a
transmission of 30 percent or higher of
wavelengths of 302 millimicrons will give
protection. It is understood also that the
amount of ultra-violet received from or-
dinary sunlight is modified by altitude,
latitude, time of day, the season of the
vear, and the amount of smoke. Obviously
therefore only glass that will transmit ultra-
violet freely is of any use. In the ordinary
home it is perhaps better to do without
window glass altogether for the room in
which the child is to be sunned, and to use
instead some sort of substitute.

The various devices for producing ultra-.
violet rays have heen standardized by the
Council on Physical Therapy of the Amer-
ican Medical Association, and inquiries
concerning any special variety of lamp are
answered with statements as to actual
virtues in providing ultra-violet.—AM. F.

et — e

CHILDISH DRAWINGS ON WALL OF
ROMAN HOUSE

NE family of ancient Rome would no
doubt be greatly entertained if it could
see archeologists of 1930 poring over the
scrawled drawings made on the walls of
their house. The drawings, recently dis-
covered, are such as children of ancient

case is known as the annulus. At the right: single spore case
magnified 200 times, as the annulus is contracting and scat-
tering the spores. All were photographed by Mr. Pratt
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Rome, or any other time and place, enjoy
scribbling on a handy piece of clean wall
space.

The house of these wall decorations stood
in the famous Appian Way about the time
the Roman Republic became the Empire of
Rome. Its ruins have lain buried beneath
almost 40 feet of earth, and a Church of
San Sebastian stands over the site.

Prof. Francesco Fornari, Roman arche-
ologist who has been studying the mural
sketches, sees in some of them pictures of
fighting gladiators armed with shields,

spears, and swords. Another sketch is be-
lieved to show an individual being burned.
Rows of long and short lines, rising before
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wing construction is that both the stub
wing and the auxiliary wings serve a num-
ber of purposes. The auxiliary wing serves
to brace the upper wing like ordinary
struts, but also provides lift. The lower
stub wings are even more useful. They pro-
vide lift, form conveniently a part of the
landing gear structure, and also contain
the waterproof metal-lined mail compart-
ments which have a capacity of approxi-
mately 60 cubic feet, and which, placed in
the stubs, do not encroach on the passenger
compartment., The advantages of this pe-
culiar wing system are obvious. The auxili-
ary wings do not just introduce air re-
sistance when performing their bracing

The Bellanca Airbus has a novel system of wing trussing

this person, indicate flames, and there are
soldier-like figures on each side who appear
to be stirring up the flames with their
spears. It is considered likely that the draw-
ings were made by the children of some
Roman fighter’s household.

Other parts of the walls are adorned with
frescoes done by more professional hands.
—Science Service.

——————

THE BELLANCA “AIRBUS”

BELLANCA of the Bellanca Aircraft

e Corporation is a designer ‘who can
be relied upon to produce original and
worth-while modifications from standard
practice.

For the designer of transport airplanes,
there are two outstanding problems at the
moment. One is to give the operator a great-
er payload for a given horsepower, thus
making operations more economical—but
without reducing speeds. The other is to
provide him with a craft which will enable
him to take full advantage of the Watres
Bill, under which the Postmaster General
can hire space in passenger-carrying planes,
and which, therefore, necessitates the con-
struction of planes to carry both mail and
passengers.

The Bellanca Airbus certainly appears to
meet these requirements by excellency and
originality of design.

The main wing, mounted on top of the
cabin, is similar to that of a conventional
braced-wing monoplane with the exception
that each wing is divided into two panels.
The inner or center section panels of the
upper wing, in conjunction with the lower
stub wings, form the inner bay and are
joined together by struts of round, chrome-
molybdenum steel tubing, faired with balsa
wood. From the outer end of each stub
wing another lifting surface called the
auxiliary wing goes up to meet the outer
panel of the upper wing.

What is remarkable in this system of

function; they lift and carry load. The
stubs carry load, yet they give ideal support
to the landing gear. There is a general gain
in efficiency.

The landing gear of the Airbus also rep-
resents a departure from conventional prac-
tice. The wheels go into recesses at those
ends of the stub wings where the auxiliary
wings join. The wheels are cushioned and
kept in their proper position by oleo struts;
the struts are attached to beams running
from front to rear of the landing gear
recesses. The wheels disappear almost com-
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In the passenger cabin, there is another
minor yet useful idea. The passenger seats
on each side of the cabin are on a platform
12 inches high. This leaves a sunken aisle
down the middle, permitting a tall man to
stand erect. The baggage is conveniently
stored beneath the platforms on which the
seats rest.

With a Curtiss Conqueror 600 horse-
power engine, with 4000 to 4500 useful load
—say 10 passengers, 250 pounds of baggage,
some 1000 pounds of mail, and 200 gallons
of gas—the high speed is 147 miles per
hour, the cruising speed 125 miles per
hour.—4. K.

AN AIRPLANE PARACHUTE

UCH thought and effort have been ex-
pended on the design and use of
parachutes for passenger service. Recently
we described in these columns a quickly-
detachable and attachable parachute for
passenger use. There always remains the
question, no matter how easy the use of
the parachute may be made for the pas-
senger, of whether the average passenger
will have the presence of mind to avail
himself of this device or whether he will
pull the rip cord neither too early nor too
late. Many authorities are of the opinion
that the better plan is to provide a para-
chute for the entire plane. The Russell
Parachute Company has developed such a
“ship parachute,” as it is frequently called,
and, with the co-operation of the Detroit
Aircraft Corporation, has recently tested
out the apparatus on a Parks two-seater
biplane of about 1800 pounds gross weight.
Aviation describes the apparatus in some-
what greater detail than the reports of the
Russell Parachute Company itself:
“Except for a control lever in the cock-
pit, four suspension cables attached to the
plane’s center section, and, of course, the
control lever cable, the entire device is
enclosed in a metal tube, made scarcely

Loading the airplane parachute in the tail of the fuselage. The pilot *chute which
is contained in the cup pulls the large 60-foot ‘chute from the cylinder

pletely into the stubs, yet at the same time
they are well below the fuselage of the
plane. This type of landing gear, therefore,
attains many of the advantages of the re-
tractable landing gear without its mechani-
cal complication.

The control system introduces a wrinkle,
not new perhaps, but interesting. Each
aileron is separately connected to the con-
trol wheel, so that if one aileron becomes
inoperative, there is the other to count upon.

noticeable by being faired into the bottom
of the fuselage. The tube is about 11 inches
in diameter and extends from a point direct-
ly below the center section to a point below
the rudder hinge line.

“The ’chute, 60 feet in diameter, is folded
inside a metal container, or ‘split can’
located all the way forward in the tube.
The ‘can,” which is round, has an inch
clearance between it and the inside wall
of the tube. Runners inside the tube hold
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the ‘can’ in exact center. The four suspen-
sion cables extending from the lower shroud
lines of the ’chute to the plane’s center
section are run out of the forward end of
the can, through guides located between
the can and the inside walls of the tube
to a streamlined cap on the after end of
the tube. They then extend through an
opening in the cap, thence to guides lo-
cated near the top of the rudder post, after
which they are carried to the plane’s center
section by means of additional guides on
the back of the fuselage. Between the
streamlined cap and guide atop the rudder
post, two cables extend along the two sides
of the fuselage to prevent the parachute
cables fouling on the tail surfaces.

“The pilot’s control cables extend direct-
ly from the cockpit to the cone-shaped cap
which is attached to an 18-foot pilot or
‘drag’ ’chute. Operation of the device is
as follows: When the pilot lifts his lever
in the cockpit, the cone-shaped cap flies
off the tube, releasing the drag ’chute. By
means of the drag cable, the small ’chute
pulls the split can containing the large
parachute out of the tube. Upon being re-
leased from the tube the split can opens
and releases the large ’chute, which pulls
the cables from their guides, thereby sus-
pending the plane from its center section by
means of the four suspension cables.”

The whole apparatus weighs only 100
pounds, and it is claimed that it will right
the airplane from any difficult position and
bring it down at a speed of 16 feet a second,
which will mean a rough but perfectly safe
landing.

On the first test, the Parks biplane landed
in a tree under conditions approximating
those that would be encountered during
emergency use. The only damage sustained
was a broken propeller and a bent axle.

Further tests will be awaited with in-
terest—A. K.

e — e
COWLING-IN THE RADIAL ENGINE

HE great objection to the radial air-

cooled engine is that the projecting
cylinders not only have large resistance
themselves, but that they also break up
the streamline flow over the fuselage and
thereby introduce still more “parasite” re-
sistance.

A. H. R. Fedden in a paper before the
Institution of Mechanical Engineers (of
England) visualizes a completely cowled-in
radial engine, shown diagramatically in the
accompanying sketch. The cowling is of

At right: The Waterman *fool-
proof” plane in which the wings
yield against the restraint of hy-
draulic cylinders to give less “bump-
iness” in gusty weather. Below: The
same plane with its wings raised
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Fedden’s conception of a cowled-in,
radial, air-cooled engine to correct
objectionable features of this type

streamlined form itself, and blends with the
streamline design of the rest of the fuse-
lage. The propeller is of necessity mounted
on a shaft extending somewhat farther from
the engine than in the conventional type
of engine. Through a circular hole at the
front end of the cowling only enough air
is admitted to cool the motor. The cooling
air then passes through a circumferential
gap, behind the engine, and at exit com-
bines, with minimum disturbance, with the
main flow around the fuselage.

Certainly such cowling-in should be de-
cidedly beneficial to the over-all perform-
ance of the airplane, and we do not see
that it offers any insuperable difficulties of
a mechanical character.—A4. K.

e R —
FLEXIBLE-WING PLANE

E append two photographs of the

Waterman “fool-proof” plane built in
Los Angeles. The complete technical details
are not yet available, but the principles of
the invention will be deduced from our
photographs.

The outer portion of the wings is not
rigidly connected to the airplane. It is
rather hinged about the wing stubs adjoin-
ing the fuselage and controlled by the ac-
tion of the two struts which can slide in
and out of the hydraulic cylinder mounted
on each side of the fuselage. By means of
this hydraulic adjustment, the dihedral, or
V, of the wings can be changed at will and
therefore the lateral stability of the plane
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can be varied to suit flying conditions or the
pilot’s preference.

We believe, but we are not quite sure,
that when the V is increased, the angle of
incidence of the outer portion of the wing
is somewhat increased. This means that the
wings can be set at the angle most ap-
propriate for high speed, for cruising, or
for climbing.

The movement of the piston in the
cylinder is controlled by the pilot, but the
wings are also slightly automatic in action
and therefore respond to gusts striking the
airplane. If the wind gust is such as to
tend to raise the left wing, then the left
wing will yield, thereby decreasing the
effect of the gust. If the gust strikes both
portions of the wings from below, both
wings will yield and the load will be re-
lieved. This might tend to make flying in
“bumpy” weather slightly more comfortable.
That it will add to the structural strength
is doubtful.

When flying, even in rough weather, the
loads due to gusts are small in comparison
with the loads which the pilot can impose
himself in landing the plane; and raising
the outer portion of the wings lowers the
machine considerably relative to the ground.
This brings into play a huge skid at the
front end of the machine. The skid grazing
the ground acts as a powerful brake and as
the center of gravity has been loaded there
is no tendency for the plane to turn over
on its nose.

Against these theoretical advantages are
to be set the complications of the device.
Complete theoretical and practical investi-
gation of the device would be necessary
before its value could be determined. But
Mr. Waterman has flown his craft safely
across the continent and back and that is
worth considering.—A. K.

SAFETY DEVICES IN BIRDS’ WINGS

IRDS are the result of the survival of

the fittest through countless ages of
flying; we have been flying for only some
27 years. Perhaps we have yet to learn many
flying secrets from them. Lieutenant R. R.
Graham, writing in a recent issue of British
Birds, certainly makes a strong case for

the possibility of such lessons. (Another
exposition on the same subject appeared
on page 386, November 1930, Scientific
American. Editor.)

Nature has provided birds of many species
with separating flicht feathers. A notable
example is the wing of the buzzard, seen
from below in one of the appended sketches.

The separating flicht feathers of the
buzzard present what the ornithologists call
“emargination.” The separating feather is
reduced in width from a broad base to a
much narrower tip. The result of this ar-
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rangement is that when the wing is fully
spread, the outer parts of the feathers do
not overlap, and gaps or “slots” form be-
tween them as is apparent in the same
sketch. The feathers radiate or spread out
from a fairly small center. Without this
emargination the slots would be narrow at

e e
Above: The under surface of the
right wing tip of a buzzard. Below:
The lower surface of a song-
thrush’s right wing-tip, with the
slots more than fully opened. Gaps
appear beyond inner limits of slots

the base. With emargination the slots are
of a fair width, even at their inner ex-
tremities.

The feathers are worth a little further
study. In the flight feathers of a partridge
not only is there some degree of emargina-
tion; there is also more width of web be-
hind than in front of the shaft. In
aerodynamical parlance the center of pres-
sure of the feathers is behind the shaft.

The result of this “construction” is that
when the flight feathers open, they twist
upwards at the rear edge (a fact fully con-
firmed by actual photographs). The flight
feathers then offer a series of fair slots,
with the incidence of the flight feathers
smaller than the incidence of the main wing.

Surely the flicht feathers are in close
analogy to the Handley Page multi-slot.

When the bird wishes to descend steeply,
he sets his main wing to a large angle with
the wind. The main wing is “stalled,” loses
lift, and acts as a brake. The slotted tips
are not stalled and still give lift, and hence
there is also lateral control still available.
In other words the bird is an airplane or
glider which can make a steep, stalled de-
scent, with perfect control.

Of course, as Lieutenant Graham points
out, the bird has one point of superiority
which is difficult for us to imitate. If the
stalled descent is too rapid in a vertical
direction, there is danger that the bird will
strike ground or water too rapidly. He then
flaps his wing back and forth and secures
lift by a few strokes just before alighting.
A mechanical embodiment of this practical-
ly horizontal movement of the flicht feathers
would be very difficult for us to secure.

Among other wonders of bird “construc-
tion” described is a very interesting safety
device. A bird’s wing tip, with feathers
loose from one another, can be drawn so
far apart in our hands that gaps appear
beyond the inner limits of the slots and
barbs are torn apart from each other. This
is the case for the song-thrush’s wing tip.
But when an effort is made to spread the
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feathers while pressed together, it is found
that they will open thus far and no farther.
Examination of the feather surfaces with
a microscope indicates that the effect is
brought about by thousands of tiny hooks
which stand out above the main surfaces
and engage with the ribbed under surface
of the broad part of the overlapping feather.

This is certainly a complete vindication
of the value of the Handley Page slot, if
the birds are to be credited with knowing
something about flying!

MAJOR WILLIAM C. OCKER

E are very pleased to announce that,

after proof of the article “Instrument
Flying to Combat Fog,” on page 430, had
been finally okayed, we received word that
its author, William C. Ocker, had been
promoted from the grade of Captain to that
of Major, Air Corps, United States Army.
It was too late to make this change under
his name in the byline of the article.

Major Ocker’s promotion indicates a ren-
dering of recognition for his splendid
ability by the Chief of the Air Corps and
therefore gives to his article an even greater
authoritativeness, if that is possible.

———————

99.99 PERCENT PURE ZINC

LECTRO-CHEMISTS of the Evans-

Wallower Zinc Company in St. Louis
have exceeded the famous record of a well-
known soap, advertised as 99.44 percent
pure, by developing a process for the pro-
duction of zinc which is actually 99.99 per-
cent pure. The process is an electrolytic
one—the zinc being extracted by dissolving
the ore in acid and electrolyzing the result-
ing solution to extract the pure zinc. Metal
of this purity has remarkable properties,
being very ductile and possessing high
tensile strength. At 350 degrees Centigrade
it can be extruded quite readily and drawn
into wire.

The process used in this new plant is
described by Charles W. Cuno in a recent
issue of Industrial and Engineering Chem-
istry. The zinc ore, known as concentrate,
contains zinc sulfide and small amounts
of cadmium, copper, and iron. The ore is
first dried and roasted and then passed

The leaching tanks used in the electrolytic zinc process
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through magnetic separators which divide
the material into two parts—one high in
iron content and the other very low in iron
content. The magnetic material which con-
tains the more insoluble zinc is treated with
dilute sulfuric acid, in specially designed
leaching tanks. The ore is tumbled around
in these leachers until the insoluble zinc
compounds have been decomposed, after
which the non-magnetic portion of the ore
is added. During the first stage of the leach-
ing operation, the iron dissolves and is later
precipitated as the charge neutralizes the
acid. When the leaching operation is com-
plete, the solution and residue are filtered,
thus removing the insoluble residue of
iron, silica, lead, gold, and silver. The resi-
due is dried and shipped to a lead smelter
for the recovery of its metal values.—
A. E. B.

e ——

SOUTH CAROLINA VEGETABLES

HE state of South Carolina is taking
seriously the question of the mineral
content of its vegetables. A foundation has
been established with a research laboratory
and enough evidence has already been ac-
cumulated to arouse propaganda for Cal-
ifornia packers to move to South Carolina.
The California fruit growers have empha-
sized the importance of California oranges
as a source of vitamin C. The South Caro-
lina Food Research Laboratory counters
with a comparative statement showing that
California oranges provide 70.5 parts per
million of iron as contrasted with 160 parts
per million in South Carolina tomatoes;
they contain 7.6 parts per million of man-
ganese as contrasted with 26.7 parts per
million in South Carolina tomatoes and
the oranges contain 4.75 parts per million
of copper with 15.3 in tomatoes. Little
has been claimed for California oranges
so far as concerns their iodine content, but
the South Carolina tomatoes contain 166.5
parts per million of this valuable mineral.
The South Carolina authorities, led by
Dr. William Weston, recommend South
Carolina tomato juice as superior to Cali-
fornia orange juice for the growing infant.
In their experiments on the feeding of in-
fants, the South Carolina Food Research
Laboratory has emphasized particularly
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LEI'GES
must not lisp!

“My thweet” lisped from the
screen would mar the star’s
romantic appeal. But that
is something you don’t hear

in the theatres which have
Western Electric talking picture equipment.

To reproduce the letter °S’ was but one of many
difficulties in the way of giving you talking pic-
tures at their best. Western Electric was able to
solve these problems by reason of its 50 years’
experience in making Bell telephones and other
voice transmission apparatus.

All over this country, and indeed the world, a
discriminating public flocks to Western Electric
equipped theatres— one more proof of this com-
pany’s leadership in sound.

Wesrern Elecrric

Makers of your Bell Teleprone and leaders

in the development of Sound Transmission

THE WESTERN ELECTRIC SOUND SYSTEM GIVES YOU TALKING
PICTURES AT THEIR BEST IN OVER 6,500 THEATRES
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the value of carrot top and lettuce concen-
trates. These seem to be especially valuable
as a source of iodine, manganese, iron, and
copper.

The relationship of manganese, copper,
and iron to anemia has already been em-
phasized in many publications. Much has
been written of the value of liver in con-
trol of anemia. The South Carolina au-
thorities urge oysters as of interest in this
connection.—M. F.

———i——————
TRANSPACIFIC SPEED RECORD

THIRD record was shattered when the

Canadian Pacific liner Empress of
Japan, completing her first voyage from
Japan to Canada, docked from Vancouver,
Victoria, and Honolulu at Yokohama re-
cently. The elapsed time for the trip from
Honolulu to Yokohama was 6 days, 19
hours, 43 minutes, or about 20 hours faster
than the previous record held by the
N.Y.K. liner Chichibu Maru.

During her Pacific lifetime of only a few
months, the new Canadian Pacific liner
has broken the record for each leg of the
voyage.

IRON BASE FOR EXPERIMENTAL
HIGHWAY

CONTRACT for an experimental pave-

ment with an iron base and curb has
been placed for 150 feet of pavement, on the
Grand Avenue Connection, near Spring-
field, Illinois, with the Rochester road,
(State Highway, Sagamon county.) The
roadway to be laid this month will be the
first test of three different designs. The iron
base and curb will be laid on a levelled
highway, says a report which discusses the
design of this highway, which may revolu-
tionize the building of roadways.

As explained by the engineers, the road
will have a carefully rolled and prepared
sub-grade on which the iron base and curb
will be laid. Next will follow a mastic sand
cushion upon which will be placed a layer
of two and one half inch or three inch brick
with asphaltic filler poured into the inter-
stices between the bricks. The result, it is
declared, will be an indestructible base with
a smooth riding surface built into the struc-
ture with sufficient flexibility to meet tem-
perature changes without breaks or cracks.

The iron base will consist of three 50-foot
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The blue annealed sheet-
iron section of the base for
the new experimental iron
base highway. The middle
cut shows the section where
corrugated iron was used as
the base, corrugations run-
ning parallel to the road.
At bottom: Brick surface
was laid according to reg-
ular practice. The road was
finished after the accom-
panying article was written

sections. One will be blue annealed flat
sheets and the other two galvanized and
corrugated sheets. The corrugations in one
50-foot section will be parallel to the road
and in the other they will be transverse.
The flat iron base will be % inch thick,
and the corrugated galvanized will be 10
gage.

The three types mentioned above will be
tested under actual conditions. If they prove
successful under traffic conditions, great
progress will have been made in highway
construction, is the belief of engineers.
Such a roadway will not-only be flexible,
but should eliminate cracking and perma-
nent deformation. The use of rust-resisting
materials will insure durability. The iron
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base is Armco Ingot Iron and will be
rolled and fabricated by The American
Rolling Mill Company and the brick will
be furnished by the Poston-Springfield
Brick Company, of Springfield, Illinois.
The National Paving Brick Manufacturers
Association is co-operating in the test.

Mr. Mosely, the originator of the idea,
recognizes that the success of the new metal
highway depends to a large extent on the
longevity of the metal used.

CRYSTALLINE RUBBER CLEAR
AS GLASS

RUDE and refined rubber are known to

consist principally of hydrocarbons.
These hydrocarbons are mixed with smaller
quantities of various impurities which can
be removed only by a series of long and
tedious operations. The highly purified rub-
ber resulting from these operations is a
clear, colorless, transparent, elastic solid,

.W’-

e

as clear and colorless, in fact, as the best
plate glass. The problem of ascertaining
the composition of this highly purified rub-
ber has heretofore been exceedingly difficult
because of the fact that two of the most
useful processes ordinarily employed by the
chemist—crystallization and distillation—
could not be applied to the material.

A process has recently been developed
at the United States Bureau of Standards
by which this pure rubber can be repeatedly
crystallized, thus opening the possibility of
successfully fractionating it into its con-
stituent hydrocarbons and eventually of
determining the formulas of their mole-
cules. The crystalline rubber obtained by
this process, as seen under the microscope,
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Safeguards

ETHYL quality

=.co =
f ETHYL GASOLINE
fl CORPORATION §
o, o ross usa B

Wherever you drive—what-
ever the oil company’s name
or brand associated withit—
any pump bearing the Ethyl
emblem represents quality
gasoline of high anti-knock
rating.

+4=[]

coop ETHYL lm,‘ ETHYL
| CASOLINE “ FLUID GASOUNE

AYBE you've seen these inspectors,

driving cars like this, stopping at
Ethyl pumps, buying a gallon here and
a gallon there. They are Ethyl representa-
tives—making sure that all gasoline sold
under the Ethyl emblem has the full extra
quality of Ethyl Gasoline.

Each one of these cans is sealed and
marked at the filling station and sent to
Ethyl laboratories for testing.

The 76 oil refining companies that mix
Ethyl fluid with their gasoline cooperate
by authorizing these tests so all Ethyl
Gasoline will meet the standard you have
learned to expect.

Before any gasoline is mixed with Ethyl

Ethyl inspector pur-
chasing actual sample
ofEthyl Gasoline from
the pump, In Ethyl
laboratories this sam-
ple must meet all
Ethyl requirements.

fluid at the refineries, a sample is sent to an

Ethyl laboratory. A test shows how much
Ethyl fluid is needed to bring it up to the
standard of Ethyl Gasoline. At least this
much Ethyl fluid is then added. After the
mixing, a sample of the finished Ethyl
Gasoline is sent for testing.

But even this is not enough. To make
sure Ethyl Gasoline reaches you with qual-
ity unchanged, inspectors take samples
from Ethyl pumps throughout the country.

So you are triply protected when you
buy at the pump that bears the Ethyl em-
blem. Its standard of quality is never low-
ered. Ethyl Gasoline Corporation, Chrysler
Building, New York City.

T he active ingredient used in Ethyl fluid is lead
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ETHYL GASOLINE
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Ice in the ship channel of a river
“rotted” away and a clear channel
being made with calcium chloride

consists of small transparent plates. As the
crystallization process continues, these
plates agglomerate into larger and larger
clusters. The crystallization process is car-
ried out by cooling a dilute solution of the
highly purified rubber dissolved in ether to
a temperature of about —-80 degrees Centi-
grade—A. E. B.

—_————
DESTROYING CHANNEL ICE

AST winter a steamer loaded with valu-
able cargo was imprisoned in the ice
of Lake La Barge near the headwaters of
the Yukon River. With buckets and brooms
the crew swabbed a strip, 29 miles long and
40 feet wide, of lamp-black and thinned
refuse oil across the ice. And because black
absorbs the sun’s rays and retains heat,
this strip in the course of a month cut a
channel a foot deep as evenly as though it
had been sawed. It continued to deepen and
widen so that the boat was released from
the ice one month ahead of its usual time.
At Morrisburg, Ontario, a steam ferry
operated all last winter on schedule through
a channel kept open with the aid of cal-
cium chloride.

Here are typical examples of the results
obtained by Dr. Howard T. Barnes, of
McGill University, who is acknowledged as
the world’s leading exponent of the new
science of ice engineering. He has dis-
covered that calcium carbide, calcium
chloride, sodium chloride, charcoal, lamp-
black, and cinders will “speed up” the
spring thaw of river, lake, and harbor by
as much as one month. These materials
“rot” and destroy surface ice in the most
frigid temperatures, leaving it weakened
to such an extent that when the sun swings
northward in the spring, the ice melts
quickly along these lines of least resistance
and passes down stream in small cakes.
By spreading these chemicals in a definite
pattern over the ice with the aid of an
ordinary road-spreader, young ice has been
destroyed in a few minutes and channels
kept open in proportion to the economic
desirability of such work.

Dr. Barnes has also developed two very
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powerful weapons against icebergs and ice
jams. One of these is thermit, which was
first described in the press several years
ago. Placed in shallow holes dug in the ice
at strategic points, it is touched off either
with a fuse or a small charge of flashlight
powder. The iron oxide and aluminum pow-
der, of which it is composed, instantly
react by producing a temperature of 5000

degrees while streams of molten steel are -

shot through the ice in all directions. The
surrounding ice is literally decomposed
into its constituent elements of hydrogen
and oxygen, the former being released as
a flaming gas which often flares a hundred
or more feet into the air.

By this means Dr. Barnes destroyed an
immense ice jam in the St. Lawrence River
which weighed more than 1,000,000 tons,
only two 90-pound charges being em-
ployed. On another occasion he vanquished
an iceberg which measured 500 feet at the
water line with a single charge of 100
pounds.

Last winter the ice engineer perfected a
new weapon called solite. It is equally as
powerful as thermit, but needs neither fuse
nor battery to touch it off. Loaded into
bombs it can be dropped on otherwise in-
accessible icebergs from speeding planes
with no risk to the operator. The bombs
are open at the top, and as they rush
through broken ice a partial vacuum is
formed in the hole which prevents the water
from entering. When the bomb finally comes
to rest the water rushes into the hole and
automatically ignites the charge. Experi-
ments conducted on the St. Lawrence River
last winter and by the International Ice
Patrol off the coast of Labrador last spring
prove that solite is eminently successful
in destroying both ice jams and-icebergs.

BUTYL ALCOHOL FROM POTATO
PULP

ASTE pulp from potato-flour factories

will be used as a raw material for the
bacteriological production of butyl alcohol
and acetone by a process developed at the
Dutch agricultural experiment station at
Gronigen, according to a report from the
commercial attaché at The Hague. The
process is said to overcome the difficulties
caused by the varying composition of the
pulp and its usually strongly soured condi-
tion. Millions of pounds of pulp are avail-
able annually, and production using this
patented process will be begun as soon as
possible—A. E. B.

—————

THE STING OF THE HONEY BEE

HE sting of the honey bee is seldom

considered to be of much importance,
except when an entire swarm attacks a
man; then he is likely to suffer greatly
from manifestations of his disturbance.
When a person is stung by a bee it is
customary usually to apply solution of
ammonia or of baking soda to the skin.
Ordinarily this is sufficient to modify the
local irritation, and little more is thought
of the trouble.

Some studies recently completed in the
Mayo Foundation indicate that the venom
of the honey bee resembles that of the
rattlesnake in several particulars. Both
poisons when in contact with the blood
break down the red blood cells; both

poisons when injected into the arm prompt-
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ly stop its action. Bee-sting poison is a
stimulant of smooth muscle, such as is
found in the heart and in the uterus and
is a dangerous poison to the lining of the
blood vessels. Obviously it is a potent sub-
stance and if taken into the body in suffi-
cient quantity can produce death as can
the venom of the rattlesnake.—M. F.

————— i —

CAR SICKNESS

ANY people experience great discom-

fort when riding in trains or street
cars. Many more become dizzy and un-
comfortable in ships or airplanes. Physi-
cians who have studied the subject are
inclined to place the responsibility on the
mechanism of the internal ear and on the
eye. The tendency to car sickness seems to
run in families. Dr. James E. Lebensohn
points out that people most frequently dis-
turbed usually avoid riding backward and
favor the front seat of the automobile,
where there is less jarring and where the
view is less constricted. He points out also
that when the land traveler gazes at the
scenery, his eyes slowly follow the objects
in the landscape which appear to be mov-
ing backward. As these objects pass out of
the range of the vision, the eyes return to
their normal position. Hence the eyes are
constantly jerking, and this causes many
to believe that the eyes are responsible for
railroad sickness.

The chief symptoms of nausea are pale-
ness, sweating, and goose flesh, most of
these things being associated with nausea
no matter how it is produced. In making
a special study of the relationship of the
eyes to car sickness, Doctor Lebensohn
produced the jerking of the eyes that has
been mentioned, known as optical nystag-
mus, and at the same time studied the

Destroying an ice jam with 12
pounds of solite, the new chemical
which is “touched off” by water

changes that took place in the stomach.
A cylinder marked in black and white was
revolved before the patient’s eyes to pro-
duce ocular nystagmus and cold water
was thrown into the ear to produce laby-
rinth or internal ear nystagmus. At the
same time the contractions of the empty
stomach were measured by the movements
of an instrument connected with a balloon
swallowed and retained in the stomach.



DECEMBER - 1930 SCIENTIFIC AMERICAN 475

N ECONOMICS OF THE ELECTRICAL INDUSTRY ke

TOMORROWTS

Cost PROBLEMS...
...in Today?

L&B ORATORIES

Modern science may well smile at
the medieval alchemist, calling vainly
upon the powers of darkness to aid
him in transmuting base metal to
gold. The workers in today’s research
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electricity — and secrets of far great-
er value are their almost daily reward.

It is impossible to estimate the vast
increase to the world’s wealth that
electrical research has brought. In the
Westinghouse laboratories at East
Pittsburgh alone, discoveries valued
well into the billions have been made.
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industry may be worth millions. A
new metal to cut down transformer
losses, a De-ion circuit breaker
that eliminates oil quenching and
consequent fire hazard, a marvel
ous “electric eye” that performs all
manner of human tasks — and never
forgets; these modern Westinghouse
developments are part of the day’s
work typical of an organization de-
voted to enlarging the service of
electricity in every field of modern life.
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Welded reaction chamber for a new synthetic process, being tested at the high
pressure of 10,000 pounds per square inch without a sign of failure. The work-
ing pressure which this cylinder must withstand when in operation is 500 pounds

It was found that the effects on the eye
produced little if any response in the
stomach concerned with the maximum
contractions associated with the production
of labyrinth nystagmus. Hence Lebensohn
is convinced that car sickness is due to the
irritation of the mechanism in the internal
ear, but he feels also that errors of refrac-
tion in the eyes and of muscle balance
predispose a person to this malady. Such
errors act as a depressant to the activity
of the stomach and people with distur-
bances of vision are likely to have a lower
resistance to nausea than those free from
such disturbances.

The development of smoother roads and
easier riding in automobiles is making car
sickness less common. Dr. Lebensohn states
that it is best not to go hungry when
traveling, as an empty stomach is particu-
larly sensitive to depressing influences. He
recommends also that errors of refraction
and of muscle imbalance should be cor-
rected—/. F.

HIGH PRESSURE TECHNOLOGY
REQUIRES POWERFUL APPARATUS

ROBABLY the most lively topics of dis-

cussion among present-day chemical
engineers are the several new processes in
synthetic chemistry which utilize high pres-
sures and high temperatures. By employing
pressures and temperatures heretofore
deemed impractical, the chemist has devel-
oped commercial processes for the fixation
of atmospheric nitrogen, the hydrogenation
of oil, and the synthesis of methyl alcohol.
From the theoretical standpoint, there is
nothing particularly new about these de-
velopments but it is only within the last
few years that equipment suitable for the
severe service required by the new technol-
ogy has become available. New alloy steels
of extremely high tensile strength and cor-
rosion-resisting properties have been devel-
oped to meet the demands of high pressure
technology. It has also been discovered that
welded joints in steel pipes and tanks can
be made sufficiently strong to withstand the
severe conditions imposed.

What is said to be the most severe test
to which a welded container has ever been
subjected was performed recently on a
welded tank by the A. O. Smith Corporation
of Milwaukee, Wisconsin. One of our
photographs shows the tank, which is 33
feet long, with 3%-inch walls, and an inside
diameter of 26 inches, being subjected to a
pressure of 10,000 pounds per square inch
without any sign of failure.—A4. E. B.

QUICK-FREEZING CANNED FRESH
PEACHES

HAT promises to be the first step in

the establishment of an important
new food industry has just been completed
by Tom Huston of Columbus, Georgia, al-
ready widely known as “The Peanut King”
and as an outstanding example of the
South’s younger generation of business
leaders. While other organizations and in-
dividuals throughout the country have
been experimenting, without notable suc-
cess, in the application of the quick-freez-
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ing process to fresh fruits, Mr. Huston has
organized Tom Huston Frozen Foods, Inc.,
built a 100,000-dollar plant at Montezuma,
Georgia, the first of its kind in the world,
and has completed a successful season of
freezing fresh, tree-ripened Georgia peaches
in commercial quantities.

Although for some years it has been a
fairly common practice in the Pacific North-
west to freeze strawberries and a few other
berries grown in that area, these products
have been prepared for use chiefly by ice
cream manufacturers, confectioners, and
bakers. The Georgia plant represents the
first step toward placing frozen fresh fruits
on the market for family consumption, and
for the entire year round. As such it is
of outstanding importance to both consumer
and grower, promising the former a new
line of healthful and appetizing food prod-
ucts, and the latter a broader, more profit-
able, and better stabilized market.

Essentially, the process is the same as
that which has recently been applied to the
quick-freezing of fresh meats. By this meth-
od it is possible to imprison the original
flavor in the fruit without that breaking
down of the cells which accompanies or-
dinary freezing—a more difficult problem
in the case of fruits than meats, since the
cells are more delicate. The peaches are
allowed to ripen on the trees. They are
frozen within a few hours of reaching the
plant, which is in the heart of the Georgia
peach belt. Thus they have an opportunity
to reach their full perfection of flavor, and
no opportunity to lose any of it during
transportation or while in storage.

Practically all of the fruit is brought from
within a radius of about 15 miles of Monte-
zuma. The fuzz and skin are first removed
by a special process, after which a belt
conveyor carries the peaches to tables where
they are split in half, pitted, and carefully
inspected. They are then run through slic-
ing machines and down a belt conveyor to
other tables where the slices are packed in
quarter-pound containers, and a little sugar
syrup is added. The containers are capped
by machine and then pass through the
freezing tunnels where the temperature is
35 degrees below zero. The entire process
is completed under the most rigorously
sanitary conditions.

The filled containers are kept in a cold

Georgia peaches, to be frozen in the cartons on the conveyor in front of the
girl workers, have a sugar syrup added to them from the rubber hose overhead
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cold rooms where peaches are pre-
served by the quick-freezing meth-
od, the workmen have to be so
clothed against the intense cold

room until ready for shipment. To main-
tain the necessary degree of cold, they are
passed to the refrigerator cars through a
portable, insulated tunnel. In the ware-
house, hotel, restaurant, club, or drug store
they are kept constantly at low temperature.

THE CONSTITUTION AND GASTRO-
INTESTINAL DISEASE

N the beginning of modern medicine,

that is to say at the time when Hip-
pocrates first introduced accurate observa-
tion as the basis of scientific study,
attention was paid to the constitution of
the human being and his structure in re-
lationship to the disorders from which
he might be likely to suffer. Indeed, the
Greek teachers classified human types ac-
cording to various characteristics. Persons
of certain types, they asserted, were likely
to suffer with certain diseases. The concep-
tion was favorably received and guided
medicine until approximately the 13th Cen-
tury, when the beginnings of modern re-
search focused attention not so much on
the human being as a whole as on indivi-
dual tissues and structures and disorders.
In more recent years it has come to be
realized that medicine must be much more
concerned with the human being as a whole.
It is recognized that heredity and consti-
tution are of vital importance in under-
standing the nature of man.

In his chairman’s address before the
section on diseases of the stomach and
intestines at the last annual session of the
American Medical Association in Detroit,
Dr. Julius Friedenwald gave special at-
tention to the human constitution in its
relationship to gastro-intestinal disorders.
He called attention to the fact that workers
throughout the world are now concerning

themselves with this point of view. He: .

mentioned particularly the work of George
Draper and his constitutional clinic at the
Presbyterian Hospitals in ‘'New York and
the work carried out by Raymond Pearl
and his co-workers in the division of hu-
man genetics in the constitutional clinic
in Johns Hopkins Hospital. Individuals

have been measured with relation to the -
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various diseases from which they have suf-
fered, the records of their ancestors have
been investigated, and it is now realized
that the heredity and the constitution of the
individual are of utmost importance in the
diagnosis and treatment of disease. The
mouth may contain extra teeth or be de-
ficient, the palate may fail to close and
there may be hare-lip. Tongue-tie may be
manifested through several generations.
Various forms of indigestion have been
associated with certain temperaments.
Hypertonus of the stomach is associated
with hyperacidity and lower tonus of the
stomach is associated with lessened acidity.

Individuals of the heavy athletic type
with short chests and long abdomens are
likely to have stomachs of increased tonus
with the digestive organs high in the ab-
domen. The individual of frail physique
with long chest and a short abdomen is
likely to have a poor tone to the stomach
and the stomach and intestines will be
found low in the abdomen.

Draper found that people with narrow
facial angles and forward slanting teeth
were likely to have the navel in a lower
location than normal, and were likely to be
sufferers from ulcer of the stomach. People
with gall-bladder irritations were of a
steady and more continuous form of be-
havior, whereas those with ulcer of the
stomach were unstable and react quickly
to their environment.

Cancer of the gastro-intestinal tract has
been shown by Professor Maud Slye to be
inherited through many generations of
mice, and she has shown the possibility of
breeding cancer out of the group as well
as breeding it in,

The greatest study of mankind is man,
and it is important to realize that it is
man as a whole that must be studied as
well as the individual features.—M. F.

UNIQUE PLANT PRODUCES GLASS
WOOL FOR STORAGE BATTERY
PLATES

RIOR to the World War, glass wool
was imported almost entirely from Ger-
many for the few specialized uses to which
it was put in this country. At that time it
was known best in the form of ink erasers

I_W‘M

Where glass is spun into fine “wool”
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and was also utilized somewhat in chemical
laboratories as a filtering medium, About
ten years ago a demand arose for glass wool
on the part of storage battery manufac-
turers. Accordingly, a plant was built in
Millville, N. J., in the heart of a glass pro-
ducing region, for the manufacture of glass
wool. This plant, the only one producing
this material in the United States, was de-
scribed in a recent issue of Chemical and
Metallurgical Engineering.

Fundamentally, the process of manufac-
turing glass wool is simply that of heating
a glass rod to the softening temperature and
then drawing it out into a fine thread. While
in slow rotation, the glass rod, which is
about three-fourths of an inch in diameter,
is constantly heated and softened at its
extremity by a small, regulated gas flame.
When the glass tip has reached the proper
initial softness, an operator touches it with
a cold rod and, having accumulated a small
“gob” of molten glass, carries it about 15
feet to the top of a large rotating wheel
and releases it there. The wheel takes
charge from then on; the strand that has
been pulled over this distance remains un-
broken and is wound on the wheel.

In this unique plant of Friedrich and
Dimmock, there are 12 batteries of glass
rods and wheels installed. Within 3000
square feet of floor space, some 500 pounds
of glass wool are produced daily.

The rod holders operating from one

As Sold
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main shaft are mounted on a special iron
structure. At one end the 12 horizontal
rods are inserted in the centers of individ-
ual interlocking gears arranged in a ver-
tical zigzag fashion; these gears transmit
the desirable slow rotation. At the other
end the rods project through and rest on
holes in a vertical panel, which gradually
retreats to the stationary end as the rods are
used up. On the edge of this panel is fas-
tened a narrow gas pipe, having 12 small
jets which melt the protruding glass rods
and follow them to their disappearance.

The noteworthy characteristic of this ar-
rangement, shown in the illustration, is its
automatic and inevitable synchronism. Once
the operator has strung the 12 strands of
each battery over their common wheel—a
matter of a very few minutes—nothing
further need be done until the rods have
run out. That is to say, with a given motor
speed, the gears will rotate the rods, the
gas flame will melt the glass, and the wind-
ing wheel will draw the strands, all in a
fixed correlation that will give a definite
strand size. Thus, if the motor is slowed
down, the whole process must adjust itself
to produce a heavier strand. What may ap-
pear unusual, finally, is that no breakage
of the thin glass strands occurs as they
traverse the 15 feet of space between units.

The glass wool is finally stripped from the
collecting wheels and either shipped in
hanks or fabricated into battery insulating
plates within the plant. The latter are made
from uniform layers of wool that have been
dipped in glue and dried in a convection
chamber. They are shipped as porous plates
with firm smooth sides. Glass wool is also
used in filters and light diffusers, and re-
cently as insulation for mechanical re-
frigerators.—A. E. B.

SODIUM SILICATE INHIBITS
CORROSION

ANUFACTURERS of shaving soap
and cosmetics are increasingly favor-
able to the use of collapsible tubes as con-
tainers for their products. However, one
great technical difficulty has militated
against the use of this convenient package
—namely, the inevitable corrosion of the
aluminum tube. Ordinary shaving creams
with a soap base, and various alkaline cos-
metics, will attack an aluminum tube and
in many cases cause its failure within a few
weeks, at temperatures well within the
range of atmospheric exposures.
Mr. James G. Vail, Vice-President of the
Philadelphia Quartz Company, writing in

With Inhibitor

Test sections cut from shaving cream tubes. The sample at the left shows a dull
corroded surface after 30 days. The others show the brilliant surface of alum-
inum after several months when sodium stlicate is used in cream as an inhibitor



DECEMBER - 1930

a recent issue of Industrial and Engineering
Chemistry announces the discovery that the
addition of less than 0.5 percent of sodium
silicate to the soap will stop this corrosive
action so completely that the metal remains
bright after many months. Sodium silicate
used for this purpose is known as an in-
hibitor and its effectiveness as a corrosion
resister is clearly demonstrated in an ac-
companying photograph. The effect of much
larger silicate additions than are needed 10
stop corrosion has been tested by supplying

— Niasia
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Effect of silicate treatment on brick
exposed to sulfuric acid.” The
sample at the left was treated before
immersion. That at the right was
immersed without treatment. Note
the deposit of decomposed brick
that has settled to the bottom of
the solution in the bottle at right

them for regular use to men who did not
know their composition. Some noticed more
abundant lather but no unfavorable criti-
cism developed.

Another inhibiting effect of sodium sili-
«cate which is not yet thoroughly understood,
is its power to impart resistance to acid
corrosion to such materials as Portland
cement or ordinary red brick. The surface
of the cement or brick is coated with a
dilute solution of sodium silicate which
penetrates the pores and results in in-
creased resistance to corrosion, abrasion,
and penetration of oil and water.—A4. E. B.

—_————
EAR-PHONE DERMATITIS

S more and more strange chemical sub-
stances come into industry, new cases
of inflammation of the skin due to special
sensitivity are reported. When Mah-Jongg
became the popular American craze, in-
numerable cases of sensitivity to the Japan-
ese lacquer used on the Mah-Jongg boxes or
tiles were reported in medical literature.
A few years ago specialists in diseases of
the skin became aroused over the number
of cases of people sensitive to the ink used
in rotogravure sections of the newspapers.
Now Dr. J. J. Eller of New York reports
the case of a man who had inflammation of
the skin over both ears and covering the
skin just in front of the ears. The patient
had used radio ear-phones for two hours,
following which his ears itched and burned
and became slightly swollen. After several
weeks the swelling gradually increased so
that eventually both ears became twice their
normal size and then the condition grad-
ually subsided. Similar cases have been re-
ported by other physicians.
(Please turn to page 482)
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Conducted by ALBERT G. INGALLS

N the October number, page 320, we

reproduced a photograph of one of the
four-inch refractors especially designed for
the study of various proposed sites for the
200-inch telescope. We now show a photo-
graph of one of two 12-inch Cassegrainian
reflectors designed by Russell W. Porter,
and-approved by Dr. John A. Anderson in
charge of the site investigation, for the
same purpoge. The photograph was sent us
by Mr. Joseph O. Hickox of Mount Wilson
Observatory. Accompanying it is the fol-
lowing comment:

“Several 12-inch reflecting telescopes
have been made for the California Institute
of Technology for the purpose of testing
seeing conditions at the vari-
ous sites being investigated
for the location of the 200-
inch telescope now in course
of construction.

“The Pyrex mirrors for
the 12-inch reflectors were
figured in the optical shop
of the Mount Wilson Ob-
servatory at Pasadena. The
primary focus is five feet,
but a Cassegrain focus is
available which gives an
equivalent focus of 20 feet.
Eyepieces of 60, 320, and
480 power are used, the ‘see-
ing’ being judged by observ-
ing the separate of double
stars, the diffraction pattern
around stars, and the qual-
ity of the detail seen on the
moon and planets.

“The mounting is of dura-
lumin, the weight of the
complete telescope being 235
pounds. It is provided with
reading circles and slow-
motion adjustments for right
ascension and declination,
and is driven by a clock ac-
tuated by a weight.”

The photograph repro-
duced was shown to Russell W. Porter, de-
signer of the telescope, who was induced to
dictate the following additional comment:
“The specifications laid down for this par-
ticular mounting were that it should be very
rugged and stand rough treatment, as it was
intended to be transferred from one site to
another on the backs of pack mules or men,
and to be easily separated into convenient
units for packing. These considerations
made it desirable that all delicate parts be
enclosed, as far as possible.

“The entire mounting is of duralumin
castings; the tube is of sheet aluminum;
the worm gear and adjusting screws of
bronze. The only steel in the mounting is
the lower bearing of the polar axis and the
declination studs. These are chromium
plated. The clock weights will drive the
clock for 40 minutes before rewinding.
The yoke, which is hollow, is especially
rugged, and the declination arm and tan-
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gent screw are inside one of the arms. A slip
ring at the upper end of the polar axis is
divided into hour angles, allowing quick
setting on any star in right ascension. Hand
control in right ascension is by a removable
key which engages the worm, whose end can
be seen in the little hole on the base cast-
ing, just below the yoke.

“The cell holding the 12-inch primary
mirror is fastened to the casting at the
lower end of the tube by a threaded joint
making about a half turn. This is not
visible on the photograph but lies about
halfway between the declination stud and
the bottom of the cell. This method of
attachment allows the mirror to be removed

Cassegrainian for 200-inch site investigation

for safe keeping and to go back again to
a positive stop, thus preserving the align-
ment.

“The whole instrument was painted a
light gray with a dull finish and worked
down to a beautiful white finish.

“The two telescopes were made by Fred
G. Henson of Pasadena. Preliminary tests
of the instruments on close doubles showed
that the optical surfaces exhausted the re-
solving power.”

HE number of spectrohelioscopes at-

tempted thus far is disappointing. Per-
haps the insertion of the series of sketches
shown on this page, which gives a concrete
idea of what the amateur may expect to
see with a spectrohelioscope, may serve to
arouse further interest. These sketches
were drawn from a solar prominence ob-
served during the morning hours of June
19, 1930 by F. J. Sellers, F. R. A. S,
and are reproduced from the Journal of
the British Astronomical Association. Mr.
Sellers points out that this prominence was
not a large one, as prominences go, though
it was very active. At 9 o’clock a.m. it had
reached a height of about 30,000 miles,
having risen at the rate of about 12 miles
a second.

Seen through the spectrohelioscope these
prominences are red and are a moving sight
in more senses than one. There are plenty
of them; Russell, Dugan and Stewart’s
“Astronomy” states that it is not at all un-
usual to find as many as 20 at once on the
sun’s limb. In 1916 (May 26) one was
seen to reach the height of 500,000 miles,
ascending at the rate of 20 miles a second.
Can you imagine yourself sleeping late on
a Sunday morning if you had a spectro-
helioscope and could watch such stupen-
dous cosmic events as these? Golf would
not pull you away from the eyepiece, nor
would motoring. No .doubt when the dinner
hour came your family would have to feed
you forcibly.

OR some months we have

SOLAR PROMINENCE. N.E. LimB.
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) & :I:z
Py & i é".&
4 8,55 2.0 .5

.20 .80

Solar prominence seen through spectrohelioscope

1930 JmiE 19.

known that Professor
George W. Ritchey had se-
cured the necessary financial
backing to begin work on a
large telescope of the Ritchey-
Chrétien type. He now has
made this fact public. He pro-
poses to build a reflecting
telescope, of aperture not yet
announced,and Miami, Florida,
has been selected tentatively
as the site. Robert Henkel,
Gar Wood, the speed boat
builder (who long has been
an enthusiastic amateur as-
tronomer), and other Detroit
people are his backers. G. H.
M) Lutz (“A. T. M.,” pages 243-
244) will assist him.
The Ritchey-Chrétien tele-
scope was described by Pro-
fessor Ritchey in a long series

n.so
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of articles in the Journal of the Royal
Astronomical Society of Canada, beginning
with the May-June, 1928 number. It has a
short focal ratio and resembles a Casse-
grainian except that, instead of a parabola
and hyperbola, a combination of new curves
is used. This does away with the distortion
of stars not in the center of the field, from
which all existing reflecting telescopes now
suffer. He also plans to use curved photo-
graphic plates accurately ground and pol-
ished to a sphere of long radius, since the
image projected by the mirror or mirrors of
a reflector is not flat but is curved or
“dished.” He has developed several other
extreme refinements, all of which if suc-
cessfully compounded in one instrument
should bring about a striking advance in
the technique of telescope making and use.
[These mysterious curves have been de-
scribed—mathematically—in the Revue
d’Optique (Jan. and Feb. 1922). How to
put them on glass never has been described.
Don’t ask us; we don’t know. We asked
Professor Ritchey once and his reply was
that it is “simple,” but he did not describe
the method.]

HICAGO now has an organized group

of amateur astronomers and telescope
makers, so W. L. Dennis, secretary of the
Pickwick Society, 4653 Addison Street,
Chicago, has advised us. The Pickwick
Society is an established amateur scientific
organization but its telescope making ac-
tivities are new. Its membership includes
the professional telescope maker John F.
Mellish and Professor Philip Fox, Director
of the Adler Planetarium, who will act as
advisors. The Society already has a seven-
inch, two eight-inch, and a ten-inch reflec-
tor. Its activities will center in the
Planetarium where meetings will be held.
Mr. Dennis asks us to enlist the support of
all amateurs in the Chicago district. We
wish more power to the Pickwickian el-
bows. What city is next?

TE learn that the Corning Glass Works
(Corning, New York) now has avail-
able some standard Pyrex sight glasses
which happen to be quite suitable for
telescope mirrors. There are several sizes:
6 by % inch; 7% by %; and 9 by %. The
prices are low. These disks seem pretty thin
but should “get by” in nearly every case, as
the 8 to 1 ratio usually specified allows a
large factor of safety. They often contain
bubbles but that can’t be helped and these
do little or no real harm.

O complete this month’s batch of odd

items, here is one furnished by J. V.
McAdam, Hastings-on-Hudson, New York.
To avoid bubbles in a pitch lap, pour
melted pitch on cold tool to half desired
thickness and on face of cold mirror (first
wet with rouge or soapy water) to equal
thickness, and then lay the mirror disk on
the other, pitch to pitch. Try it. Mr. Mec-
Adam also has modified the Rogers finder
(see SCIENTIFIC AMERICAN instruction book
“Amateur Telescope Making,” page 232)
by inserting a monocular in the side of the
tube, pointed at a second prism mounted
within the tube and in line with the main
prism where it intercepts no extra light.
An ingenious wrinkle. Although it requires
a larger prism, it reduces the number of
outside gadgets on the telescope and ren-
ders the instrument less vulnerable.
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MEANS MORE THAN

There’s such gen-
/ uine thoughtful-

ness for your com-
fort—and so many conveniences
in all our houses—that each stay
in a Statleris an extremely agree-
able experience. There are at-
tentive employees, {rained, cour-
teous and helpful . . . a wide
variety of restaurants. . . colorful
rooms, furnished in the modern
mode—every one with private
bathroom—circulating ice water
— a luxurious bed — bed-head
reading lamp—and full-length
mirror.

Then every Statler room as-
sures you of comforts you don’t
usually associate with hotels:
radio reception, a newspaper
under your door every morning.
These conveniences, backed by
Statler Service and the Statler
policy of your satisfaction guar-
anteed, all combine to make
“Statler mean more than just
‘hotel’.”

Fized, unchanging rates are
posled in every Statler room.

HOTELS

STATLER

BO STON DETROIT
BUFFALO ST.LOUIS
CLEVELAND NEW YORK

[ #Hotel Pennsylvania

THE SCIENTIFIC AMERICAN
DIGEST
(Continued from page 479)

Ear-phones are made of two composi-
tions: (1) A compound with phenol, similar
to Bakelite; (2) A laconite compound
which is a mixture of pure shellac, rosin,
egum, mica filler, marble dust, and carbon
black. Cases of inflammation of the skin
have developed from both types of ear-
phones.—AM. F.

SYNTHETIC PRODUCT FOR FIRE-
PROOFING WOOD

MONG the many new developments in
chemistry disclosed at the recent meet-
ing of the American Chemical Society was
the announcement of a new series of com-
pounds known as chlorinated diphenyls.
These substances are derivatives of a new
synthetic chemical diphenyl, described re-
cently in these columns. Diphenyl is a
milk-colored substance made by uniting
two molecules of benzene and is used com-
mercially as a substitute for steam for car-
rying heat in gasoline refining. By adding
chlorine in various amounts to diphenyl, a
series of derivatives is obtained, ranging in
variety from a substance resembling water
to light oils, thick syrupy substances, and
a light, amber-colored solid.

In a paper describing this substance, C.
H. Penning lists various commercial ap-
plications for the new compound, such as
protective coatings, water-proofing, flame-
proofing, molding, electric insulation, ad-
hesives, printing inks, artificial leather,
leather finishing, textile finishing, sealing
waxes, and chewing gum.

“One of the first uses considered when
the non-inflammability of the resinous form
of chlorinated diphenyl was discovered was
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as a fireproofing agent for wood,” Mr.
Penning states. It was found that a prac-
tically fireproof product could be obtained,
but at a cost considerably greater than when
the common mineral salts such as am-
monium phosphate, are used. The treated
wood, however, instead of being brittle and
lifeless, as is the case with the mineral
salt processes, gains in strength, and is in-
deed a superior product.

The thick, oily varieties of chlorinated
diphenyl promise to be valuable for their
high dielectric constant and resistivity, and
their low power factor. These insulating
properties make them of great interest to
manufacturers of electrical equipment.—

A. E.B.

CIGARETTE SMOKERS COMPETE
WITH GAS-

HE people of the United States smoked

127,400,000,000 cigarettes in 1929. If
each smoker produced 3% cubic feet of
smoke from each cigarette, the aggregate
smoke would just about equal the volume of
manufactured gas used in the United States
in the year.

BRITISH RIDE ON RUBBER BRICKS

UBBER bricks have been used in slap-

stick movie comedies for years, but in
some parts of Great Britain the streets are
now paved with them. In a report to the
Sixth International Road Congress, held in
Washington recently, a British delegation
told of the success that rubber paving has
had in London, Newcastle, Edinburgh, and
Glasgow.

The first experiments to substitute rubber
for brick and asphalt were made in 1913,
it was stated. A rubber pavement in Glas-
gow, consisting of blocks of rubber 9 by
4% by 1% inches, was laid on a concrete
base in 1923.

“Traffic in Glasgow is of the heaviest

Courtesy \Westinghouse Elect

and Mapufacturing Company

Where *the mountain comes to Mahomet.” This bell-type furnace is a
recently developed time-saver for heat treating metal in great quantities. The
metal to be treated is arranged on top of a base, of which a number are sup-
plied, and a crane covers it with the inverted box-like lid which contains the
electric furnace. A number of these furnaces may be operated at one time
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“"On the
outside

looking in"

Youneed this
FREE Book

Courtesy German Tourist Information @fflce
Europe’s largest power dam forming the Eder Valley reservoir, near the famous
health resort, Bad Wildungen. The beautiful lake formed by the impounded
water is nearly 17 miles long, %% of a mile wide at its widest point, and has an
extreme depth of 137 feet. The sites of three villages were covered. The dam is
nearly 150 feet high, 900 feet long at the bottom, and 1300 feet at the top. It
has the fourfold purpose of maintaining water in the Weser for shipping,
feeding the Mitteland Canal, preventing floods, and furnishing water for power

RE you standing on the sidelines,

wishing you were in Aviation . . .
envying those who are already making
Aviation history while holding down good
jobs with fine futures? If so, remember
this:—Wishing won’t get you into Avia-
tion—but practical training will! Lt
Hinton’s free book, “Wings of Oppor-

2

and most trying class,” the report stated.
“The cap of one block came away from its
tread in 1925. This is the only defect re-
ported. The paving is in good condition
and shows no apparent wear after six years’
use.”

An installation in London was in New
Bridge Street, which bears some of the
city’s heaviest traffic, with 17,623 vehicles,
or 51,100 tons between 8 A.M. and 8 p.M.,
in addition to considerable night traffic.
This was laid in 1926.

“After two years of wear, 416 blocks, or
say 4 percent, were renewed, and now at
the end of the third year approximately
another 10 percent have to be renewed,”
the report stated. “The defects are in the
nature of blisters and the subsequent peel-
ing off of thin layers of the cap where
blisters appeared. The layers stripped off
in no case extend the full surface of a
block and are about one fifth of an inch
thick; the defects cause no inconvenience

to traffic, but they collect dirt and are a

blemish.”

The paving costs about 22 dollars a
square yard, laid without foundation, it was
stated.—Science Service.

e ——
FISH-BONE IN THE LIVER

RDINARILY a fish-bone seldom shows

a shadow when the X ray is used to
discover its presence in the human body.
Occasionally, however, such a bone may be
of such size and density as to be easily
visible. Such was the case in a woman, 36
years of age, who had all of the symptoms
of gall-bladder disease and who went to a
hospital for that complaint. When an opera-
tion was performed on the gall-bladder, an
abscess was found in the side of the liver
and a large, thick fish-bone almost an inch

long was removed with the matter from.

the abscess. Apparently when the woman
swallowed the fish-bone it stuck in the wall
of the small intestine, which then became

adherent to the lower surface of the-liver.
The fish-bone passed through the wall of
the intestines and on through the liver
because some of the liver became adherent
to the wall of the abdomen.

A careful study of the X ray plates made
beforehand revealed the presence of the
fish-bone as marked on the plate, although
it had been overlooked previous to the
operation.—M. F.

.._._+—

DISCOVER QUEER PROPERTY OF
LIVE WIRES

OES the passage of electricity through
a copper wire cause a change in the
properties of the metal? G. C. Oland and
C. E. White proved to a recent meeting of
the American Chemical Society that it does.
The discovery was made by submerging a
“live” wire and a “dead” one in an acid
solution and measuring the amount of metal
dissolved from each in a given time. It was
found that less copper dissolved from the
wire carrying current, either alternating or
direct. Strangely enough, however, when
lead, nickel, aluminum, or iron wire was
used, the metal was attacked more readily
while it was carrying a current.
Encouraged by this discovery, the chem-
ists are continuing their experiments to dis-
cover the exact physical and chemical
changes caused in a metal by the passage
of electricity. Perhaps their work may
eventually enable chemists to answer the
question that has “stumped” physicists and
electricians—what is electricity?—A. E. B.
—_————

BEETLES CHEW HOLES IN LEAD
PIPES

HE supposition that metals can be in-
jured by boring and gnawing insects
has been confirmed recently by O. Bauer
and O. Vollenbruck as a result of systematic
experiments in the Kaiser Wilhelm Institut
fiir Metallforschung and in the National

tunity,” tells you a quick,
sure, inexpensive way to
get the necessary prac-
tical training—in your
spare time, at home.

Hinton’s personalized train-
ing and his free Employ-
ment Service are putting
serious-minded, red-blood-
ed men like you in good
flying and ground jobs
right along, at salaries of
from $40 to $80 a week
with Martin Co., Curtiss-
Wright, Curtis Flying Ser-
vice, Alexander Aircraft,

A. T. Fokker and
scores of other leaders. In
one day alone, we had
calls for more than forty
men!

Write for this
FREE Book Now

If you're 16 or over—and
serious about wanting to get
into Aviation, get a free copy
of Lt. Hinton’s book. It tells
how he can give you the vital
facts, the necessary knowledge
of plane-construction, engine-

design, rigging, repairing,
servicing, airport manage-
ment, navigating, theory of

flight, etc. If you want to
learn to fly, his course can
save you many times its cost
in cash. It’s interesting and
easy to understand from the
start and packed with facts
that mean success for you—
no matter what branch of
Aviation you choose to enter.
Mail the coupon today—right
NOW.

Gets Job as
Aeronautical
Draftsman

‘““After completing
your course I was
engaged as Aero-
nautical Draftsman
by a leading con-
cern. I thoroughly
recommend your
training. It is com-
plete in every de-
tail.”’—Tra V. Ber-
gen, Brockiyn, N.Y.

$50 a Week After
Completing Course
Another Hinton
Graduate, John J.
Morton of Bayport,
L.1., writes that he
secured a position
with the Sickler
Flying Service at
$50 a week, im-
mediately after we
recommended  him
for it.

Now Chief Instruc-
tor at Institution
of Aeronautics, N.Y.

Robt. N. Dobbins,
a Hinton Graduate,
writes: “‘I cannot
thank you enough
for the assistance
you gave me in get-
ting my present po-
sition. Last week
they promoted me
to Chief Instructor
at a salary increase
of $15 a week.”

Aviation Institute of U. S. A. Inec.
1115 Connecticut Avenue, Washington, D. C.

Please send me a free copy of ‘“Wings of Opportunity,”
telling how I can get into Aviation quickly.

Name —

Print Clearly

Address

380-T

Age
(Must be over 16)

State.

City___
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Bureau for the Testing of Materials, says
Industrial and Engineering Chemistry.

The animals that possess this peculiar
metallic appetite are certain varieties of
beetles and they are especially fond, it
seems, of lead. Cases are on record where
the insects have ruined lead, water, and gas
pipes, tanks and cisterns, telephone cables,
and lead stereotype plates. No attacks of
the beetles on aluminum, zinc, or brass

could be verified.—A. E. B.

DIAGNOSIS OF TRIPLETS BY THE
X RAY

BVIOUSLY it is of importance to

diagnose the presence of twins and

triplets before their birth. There are many

ways in which the physician may do this.

Triplets revealed by the X ray

He can locate two heart beats, he can feel
with his hands the outline of two heads and
two spines, and there are various other ways
by which he can gain information with his
ordinary senses. When, however, there are
three children present the situation be-
comes much more difficult. Hence it is that
the X ray was warmly welcomed by the ob-
stetrician as an aid in his work. Dr. Leo
A. Rowden in the British Journal of Ra-
diology presents the X-ray picture of a case
in which, because of the large size of the
abdomen, the presence of twins was sus-
pected. Pictures taken from the front and
from the side indicated the presence of
triplets that lay in the abdomen in various
positions. The three children were born on
September 19; two of them arrived in the
normal order and one reversed.—JM. F.

e ——— -
SMOKE-POT WIND INDICATORS
NITED AIRPORTS of California is

marketing with some success a smoke-
pot wind indicator. The smoke pot uses
cheap fuel oil, holds 25 gallons at a filling,
and will produce smoke continuously for
12 to 15 hours without refilling. Any shade
of smoke from black to white can be readily
produced in accordance with local condi-
tions. The smoke column is heavy and
tends to roll along the ground for several
hundred feet. Its nominal cost is worth
considering. But the mere size of the col-
umn as compared with a wind cone or
vane is more of an advantage. Also the
column bends and veers with every gust
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and so gives the pilot a precise and in-
stantaneous idea of what the air is doing
on the ground.—A4. K.

e ————————

FOSSIL WOOD RESEMBLES
MODERN PINE

PIECE of petrified wood from Yellow-
stone National Park, so perfectly pre-
served that even the finest microscopic de-
tails are practically as clear under the

high-power lens as those of modern wood,:

is described and illustrated in the Ameri-
can Journal of Botany by Prof. H. S. Conard
of Grinnell College.

It was found in a region where the only
previously described petrified woods were
those of redwood trees, but its structure is
more closely akin to that of one of the
species of pine found in the park. Before it
could be studied and photographed under
the microscope, bits of it had to be ground
down thinner than tissue paper, so that
light would shine through.—Science Ser-
vice.

e e

OUTBOARD MOTOR AERATES
FROZEN LAKES

UTBOARD motors, advertised by manu-

facturers as a most valuable aid in
transporting fishermen to the scene of their
nimrod activities, take a new réle in the
winter—this time assisting’ the fish. This
information was recently received by the
Johnson Motor Company, Waukegan, Il-
linois, from a South Dakota dealer.

In one instance the state game warden
called on W. T. Williams, Watertown, South
Dakota, owner of an outboard motor, to
save the fish suffocating under the ice in
a small lake near Goodwin.

Mr. Williams built a stone-boat frame to
set his motor in, and hung it at a tilt in a
hole through the ice about three feet by
six feet. In this position the propeller of
the motor threw a heavy flow of water out
and over the top of the ice. About 300 feet
from the motor, he cut five holes about
three feet in diameter, as shown in the
accompanying sketch.

The motor was started and ran six days
and nights constantly. About every six or

.
WE LT DR WOLE,
SO SEN GG T s

Diagram of how an outboard motor
was used to aerate a frozen lake

eight hours the motor had to be moved
back several feet because of the washing
away of the ice.

During the' six days a crew of fishermen
seined 760 dollars’ worth of scavenger fish
from the lake, leaving an aerated lake with
enough fresh water to save the game fish.

Several times after long continued cold
spells, the state game and fish commission
have aerated various lakes in this manner.
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CURRENT BULLETIN BRIEFS

SHORT REVIEWS

OF BULLETINS AND PAPERS ON SCIENTIFIC AND

ALLIED SUBJECTS, AND WHERE TO GET THEM

StarLe Vrirreous CHiNa Prumsine Fix-
TURES (Commercial Standards CS 20-30,
Bureau of Standards) gives valuable dia-
grams (with sizes) of various plumbing
fixtures. Superintendent of Documents,
Washington, D. C.—10 cents (coin).

et

CorpER ELEcTROTYPING (Circular of the

Bureau of Standards, No. 387) gives an
exceedingly valuable resumé of the process
and will prove valuable to all who are in
any way intérested in plating. Superin-
tendent of Documents, W ashington, D. C.—
10 cents (coin).

————

AnnuaL  StaTistTicAL  REPORT OF THE

AMERICAN IRON AND STEEL INSTITUTE
FOR 1929 gives 129 pages of carefully pre-
pared statistics, the tables being very au-
thoritative. American Iron and Steel
Institute, 75 West Street, New York City.
—35.00.

——————

THE DIFFERENTIAL ANALYSIS OF STARCHES

(Publication 275—Field Museum of
Natural History, Botanical Series Vol. IX,
No. 1) by James B. McNair. Field Museum
of Natural History, Chicago, 111.—50 cents,
plus postage.

et s e

GrowiNe Brack Locust Trees (Farmer’s

Bulletin, No. 1628, U. S. Department of
Agriculture) by Wilbur R. Mattoon, tells
how to grow trees for which there is a
demand, particularly for fence posts, stakes,
insulator pins, and tree nails. Superin-
tendent of Documents, Washington, D. C.
—S5 cents (coin).

EncrLisa Sparrow ConNTroL (Leaflet No.

61, U. S. Department of Agriculture)
by E. R. Kalmbach gives economical and
effective methods for local control of this
pest. While the nestlings eat insects, this
is only for ten or twelve days, whereupon
they become confirmed vegetarians. Super-
intendent of Documents, W ashington, D. C.
—S5 cents (coin).

——————

De Frorez ManuaL CoNTROL SYSTEM
(Bulletin No. 7520). With this system
the operator can almost “feel” the move-
ment of the distant control. The pamphlet
tells how. The Brown Instrument Co.,
Philadelphia, Pa.—Gratis.
e ———

Firry CommonN Prant GALLs OF THE
CHicaco ArReA (Botany Leaflet 16, Field
Museum of Natural History) by Carl F.
Gronemann, while perhaps of local interest,
gives excellent illustrations which are
botanically correct. Field Museum of
Natural History, Chicago, 1ll.—25 cents.

———————

Passine THROUGH GERMANY is the title of

a delightful little travel book of 225
pages, beautifully illustrated. It is not a
guide book in the ordinary sense, but takes

care of such subjects as the fine arts, vaca-
tion study, German politics, et cetera. This
beautiful little book is sent for the cost of
the postage which can be remitted by two
international reply coupons which will cost
ten cents.—Terramare Office, Wilhelm
Strasse 23, Berlin, S. W. 48, Germany.

—— R

FunDAMENTALS OF PATTERN DRAFTING FOR
SHEET METAL SHOPS is an excellent little
treatise on the subject and is well illus-
trated. Publicity Department, The American
Rolling Mill Co., Middletown, Ohio.—
Gratis.
e t——

How WeE May Ger ViramiNn A; B anp G;

C; D (Extension Circulars, Extension
Service of College of Agriculture, Univer-
sity of Wisconsin) are four little pamphlets
giving radio talks by Mrs. May Raynolds of
the Home Economics Department, Uni-
versity of Wisconsin. College of Agriculture,
University of Wisconsin, Madison, Wis—
5 cents each.

Ways AND MEaNs T0 TRAFFIC SAFETY gives

the recommendations of National Con-
ference on street and highway safety as
summarized and approved by the Third
National Conference, May 27-29, 1930. Na-
tional Conference on Street and Highway
Safety, 1615 H. St, N. W. Washington,
D. C.—Gratis.

et ————————

AeroNauTic PusLicaTioNs (Aeronautics
Bulletin No. 6, Aeronautics Branch,
U. S. Department of Commerce) is a
valuable pamphlet citing books and periodi-
cals pertaining to aeronautics. It also gives
a complete list of the Aeronautics Bulletins,
25 in number, which are sent free (with one
exception) to interested parties. Aeronautics
Branch, U. S. Department of Commerce,
W ashington, D. C.—Gratis.
————————e

TuHE AERroNAUTICS BRANCH, DEPARTMENT
oF ComMERCE (Institute for Government
Research, Service Monographs of the
United States Government No. 61) by
Laurence F. Schmeckebier, deals with the
history, activities, and organization of this
important branch of the government ser-
vice. It contains much information unob-
tainable elsewhere. The Brookings Institu-
tion, Washington, D. C.—§1.50.
e ———

OBSERVATIONS ON THE POSSIBILITY OF

MgrayL CHLORIDE Porsoning BY In-
GESTION WITH Foop anp WaTer, by W.
P. Yant, H. W. Shoaf, and J. Chornyak.
While there is no definite evidence that
food poisoning has occurred or that this
type of hazard exists with the refrigerants
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RADIO

CATALOG

Everyone interested in RADIO should
have this Catalog. Solid with “Specials”
from cover to cover. Teeming with val-
ues...every item a feature. Alllatestsets
and equipment. Screen Grid, A.C., Hum-
less, all electric sets...also battery oper-
atedsetsand direct current sets. Dynamic
speakers, beautiful consoles, kits and
parts. Whalesale prices. Astounding sav-
ings. Get this FREE bargain book today.
Chicago Salvage Stock Store
509 S. State St. Dept. 580 Chicago

#E . .
in types and sizes to meet
almost any requirement are
stocked in important indus-
trial centers

‘/ Jﬁ Stock Gears

Send for Catalog 54-S

CHARLES

617-623 Arch Street
Philadelphia, Pa.

(A
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i *Sizes and Types of Hand and Motor
i Operated Cold Pipe Bending Machines
| we make bending 34" to 8’ Pipe.
‘ Cost of Bending
1 1”-3 cents 3”-20 cents 6”~80 cents
2”-5 cents 4”-40 cents 8”-$1.00

.. Over 8,000 inuse. Send forcatalog.
Pipe ‘Lhreading and 1(:;uuinz Machines
o 16°

1-;

American Pipe Bending Machine Company
32 Pearl Street Boston, Mass.

GEARS

In Stock—Immediate Delivery
Gears, speed reducers, sprockets. thrust
bearings, flexible counlings, pulleys, ete.
complete line is carried in our Chicago stock.
Can also quote on special gears of any kind.
Send us your blue prints and inquiries.

Write -for Catalog No. 20

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

| Howto Run a Lathe”

in current use, nevertheless, the possibility

is a matter of concern to manufacturers of | i
refrigerating devices and products, to health | |

officials, and to the public. This detailed
study will prove of service to all such per-
sons. The Roessler & Hasslacher Chemical
Co., Niagara Falls, N. Y. —Gratis.

CHEMISTS

Catalog illustrating 2500 Chem-
ist’s Supplies, 5000 Chemicals,
Minerals, Drugs, etc., and listing
1000 Scientific Books sent for 50c.
Glass Still, as illus. cap. of flask
1 Qt. complete $8.
LABORATORY MATERIALS CO.
637 East 7Ist Street Chicago

% Siniplest, and most practical book on
lathe operation; 160 pages, over 300
illustrations. Shows how to handle
more than 400 types of

lathe jobs. Sent posl-?
/I )

paid for
25 cents,

coin or
stamps.

. New model

South Bend back
geared, screw cut-
ting,precisionlathes
may be had in 96
sizesandtypes;prac-
tical for the finest
work in the modern shop. Catalog 91-A sent free.

SOUTH BEND LATHE WORKS

. 311 East Madison Street, South Bend, Indiana

Lathe Builders for .24 Years — Over 50,000 in Use
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in the United States
celebrates this
year its Jubilee.
Fifty years ago
one man and
seven lassies
landed at the Battery, New
York City, the pioneer band
of a new evangel. Since that
day the organization has stead-
ily advanced to the high place
it now occupies in the esteem
Religion in
action is the basis of all its en-

of the nation.
deavor. No barriers of race,
creed or color are recognized.

EVery year the Army marks
the festive season by giving
Christmas dinners to the de-
serving poor and toys to un-
derprivileged children, in
addition to the year-round
care of all who seek its aid,
temporal or spiritual.

You are invited to share in
this beneficent work by easing
the financial burden.

Wil YOU Help?

Mail your contribution to

COMMANDER
EVANGELINE BOOTH

National Headquarters
120 West Fourteenth Street
New York City

Gifts may be allocated to any
specific purpose or district

OUR POINT OF VIEW
(Continued from page 429)

from laying off men or reducing wages.
Nor is there much substance in the
statement that this reduction does not
add to the unemployed because men are
not discharged until the end of their en-
listment. There is a continuous outflow of
men from the Navy and unless there is a
corresponding intake, the average in the
Navy quickly drops. Briefly stated, the Navy
Department will draw upon the labor mar-
ket for just 4800 less men after this reduc-
tion, and the ranks of the unemployed are
swelled by exactly the same number.

We sympathize with the President’s effort
to reduce government expenditures in order
to avoid raising the income tax; we are
aware of the enormous strains put on the
Treasury by the operations of the Farm
Board, the building of Hoover Dam, the
accelerated public-building and road pro-
gram, and last, but not least, the increased
cost of prohibition enforcement; we know
that powerful interests would oppose any
cuts in these expenditures, while there will
be few in public place to protest a naval
slash. Some of the President’s advisers may
think it is good politics to save at the ex-
pense of the Navy, but we know they are
wrong and are confident that the great inert
mass of unorganized Americans, patient
though they be, will find a way to show
their resentment of a continuous surrender
of national interest to placate organized
groups held together by fanatical, short-
sighted, or selfish motives.

Continued Unrest  Braziw, the largest
In South America and most important

of the South Ameri-
can states, is in the throes of a revolution
that appears at this writing to be suc-
ceeding. Already more blood has been
spilled in Brazil than in the “palace
revolutions” of Argentina and Peru. Proba-
bly the fundamental cause of this revolt
is the economic depression occasioned
primarily by the low price of coffee,
Brazil’s great export commodity; the al-
leged cause is that President Luis was
elected by gross frauds perpetrated un-
der the protection of the army; unques-
tionably, the rather easy successes of the
revolutionists in Peru and Argentina, fol-
lowed by their rapid recognition as de facto
governments by this country, encouraged
the present outbreak in Brazil.

This present unstable condition through-
out Central and South America, we feel
sure, is being carefully considered by the
State Department. In general the European
powers follow our action in extending
recognition to the revolutionary govern-
ments, so that our responsibility, though
undefined, is immense. Usually our gov-
ernment views with disfavor any violent
usurpation of authority, and in a treaty
with the states of Central America agreed
to withhold recognition from a government
based on force. This agreement does not
extend to states of South America, and ob-
viously different conditions will require
different methods of treatment.

Our investments in Central and South
America are colossal. One expert estimates
that we have a total investment of 6,000,-
000,000 dollars in these countries and an
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annual export trade to them of-1,000,000,-
000 dollars. Brazil alone takes 100,000,000
dollars of our exports annually; Argentina,
180,000,000 dollars; Cuba, 125,000,000 dol-
lars; and Mexico, 115,000,000 dollars. Thus
we have a large economic interest in onr
southern neighbors.

In addition to the revolution in Brazil,
President Machado of Cuba has been
authorized by the Cuban congress to sus-
pend the constitutional guarantees in that
country on account of threatened outbreaks
in Havana. There are also fresh indications
of unrest in Mexico. Former President
Portes Gil, resigned as head of the Na-
tional Revolutionary Party, and General
Plutarco Calles, reputed strong man of
Mexico, issued a warning that the Govern-
ment must purge itself of disloyal factions.
Presumably in response to this threat,
Louis Leon, Secretary of Labor and Com-
merce, resigned and other cabinet retire-
ments are rumored.

The Monroe Doctrine effectively prevents
European intervention in South American
affairs. It therefore carries a moral obliga-
tion on our part to exercise the stabilizing
influence which would otherwise be ex-
erted by the Great Powers of Europe. The
extent and nature of our intervention in
the affairs of our proud Spanish-American
cousins can only be determined after care-
ful consideration of the many factors in-
volved; each situation that arises has to
be considered on its own merits since no
precise rules can be formulated that will cov-
er the various crises that continually arise.

Americans will understand the delicate
dilemmas that almost continually confront
the Department of State if they will visual-
ize the Latin-American situation as it
actually exists and realize that republican
institutions and representative governments
are ill-adapted to the genius, habits, and
mental outlook of the Central and South
Americans of Spanish descent, who con-
stitute the real ruling class in these coun-
tries and who are entirely unconvinced that
the ballots of ignorant mestizos should de-
cide the destinies of their countries. The
great bulk of the peon population is con-
tent to leave the government in the hands
of the small ruling class, and the so-called
revolutions, for the most part, are merely
struggles between certain cliques or
oligarchies for power. The prevailing
economic depression causes unrest, and the
oligarchies out of power have simply taken
advantage of it to seize the government.

Our interest lies in the orderly self-de-
velopment of these countries. We can not
force this development which must be a
slow evolution; we can carefully avoid
hindering this development by officious
meddling with their domestic concerns,
and we can by friendly counsel decrease
the number of, and lessen the savage
severity that sometimes marks, these revo-
lutionary shifts of authority. And at all
times we can protect these states from for-
eign intervention which would further com-
plicate their already difficult problem.

It is a singularly fortunate fact that Mr.
Hoover toured Latin-America prior to his
inauguration. This visit, intended mainly as
a gesture of our friendship for its people,
has furnished him valuable first-hand in-
formation of conditions in this important
and temporarily disturbed region. The
President’s personal knowledge of the situa-
tion will assist him to determine practical
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measures to be undertaken by the United
States. And our President should not be
hampered in his efforts by uninformed
critics or partisan politicians.

The British Im- Tue Imperial
perial Conference Conference com-
posed of delegations
from the self-governing dominions and
India, opened in- London with Premier
MacDonald presiding. Many important
questions will be considered by the Con-
ference but the most interesting one was
disposed of before the Conference met
when a member of the British Govern-
ment formally conceded the right of any
British Dominion to secede from the Em-
pire. It had been expected that Premier
Hertzog of the Union of South Africa
would assert the claim of his dominion to
withdraw from the Empire voluntarily,
and there were some that professed to be-
lieve the British government would contest
the claim.

The attitude of the British Government
in this matter is just one more instance
that the British Empire differs fundamental-
ly from all previous empires, for it is im-
possible to imagine any other ancient or
modern empire permitting a province to
pass from its control without a struggle.

The decision of the British Government
is probably based on two primary con-
siderations: (1) The inability of the loose-
jointed Empire to coerce an unwilling
dominion; (2) The unprofitableness of re-
taining a reluctant member in the Empire.
Our successful revolution in 1776 changed
the whole attitude of the British people
towards their colonies, and the enormous
military effort necessary to subdue the Boers
in 1899 convinced the British people that
it would be poor policy indeed to attempt
to keep a dominion in the Empire against
its will. The announcement of the govern-
ment is but an official acknowledgement
of an already tacitly accepted principle;
none-the-less its formal admission marks
an epoch in imperial politics.

In addition to the sentimental ties that
bind the dominions to the United Kingdom,
there is the very practical consideration
that the British Navy and Army are al-
ways ready to defend the dominions from
external aggression. An Australian or
Canadian pays a small tax for the defense
of the Empire compared to the tax paid
by a resident of the United Kingdom. And
we imagine the right to secede will remain
in academic abeyance for a long time to
come.

The Conference is seriously studying the
possibilities of intra-Empire trade, and
while the difficulties confronting the Con-
ference are apparently insuperable, it is
altogether probable that some measure of
trade preference within the Empire will be
evolved. It will have to take some shadowy
form that will not frighten the Free-traders
in the United Kingdom who violently op-
pose taxes on food, or the Protectionists in
the Colonies, who are seeking to build up
their factories. Whatever form it takes, any
success obtained is almost bound to be at
the expense of some of our trade with the
United Kingdom and with the dominions.
One reason for the British dislike of
Briand’s proposed United States of Europe
was the economic union of continental Eu-
rope that would accompany such a develop-
ment, and the adverse effect it would have
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on British trade. The struggle for world
trade is increasing and is the secret source
of many of the so-called policies of the
great powers.

A Ray of Hope
in China

Youne Changsu
Lin, ruler of Man-
churia, took advan-
tage of the exhaustion of the warring fac-
tions in Central China, and marched with-
out opposition into Peking. Ostensibly he
came to the support of the Nationalist
government, the new capital of which is
Nanking, which had entirely absorbed its
energy in resisting rebellious war lords.

While outwardly the power still is in the
hands of the Nationalists, actually it lies
with Chang and his army. Manchuria has
been enjoying law and order while the rest
of China has been devastated by civil war;
so far as Chang is able to extend his
dominion, he will restore peace to the dis-
tracted Chinese. If the Nationalists can ac-
commodate their somewhat visionary plans
for a Chinese republic with Chang’s per-
sonal ambitions, they may obtain the use
of his army. This combination would enable
them gradually to extend their authority
throughout central China. But until there
is a much stronger feeling of nationalism
and patriotism in China than there is today,
all ideas of establishing a unified Chinese
republic are chimerical.

Chang’s father was too ambitious per-
sonally to unite with other Chinese leaders,
and it is more than probable that the son
will prefer to play a lone hand. If so, his
support of the Nationalist government will
be of short duration. If, on the contrary, a
basis of agreement can be found, a fairly
stable government extending from Mukden
to Shanghai, including Peking and Tientsin,
could be set up. If autonomous governments
are achieved by local chiefs in south and
west China there would be a lull in the
civil wars. In time, if unvexed by foreign
interventions, these various Chinese prov-
inces would be drawn into some loose form
of confederation; and when roads and rail-
ways permit fairly rapid communication be-
tween its widely separated provinces, a real
unification of Chinamaybeexpected to begin.

MORE ABOUT PLUTO
(Continued from page 447)

keep near one another for almost half a
revolution.

At such a time the mutual perturbations
must be large, but it will be long enough
in all conscience before they can be used
to find the masses. Uranus and Pluto also
come close to commensurability of periods,
for the former completes its revolutions in
84.02 years and three times this is only
29 years greater than one revolution of
Pluto. The planets therefore return to al-
most the same relative position after 250
years—during which interval Uranus catch-
es up with Pluto twice.

Figure 3, which is very much like the
last one, shows the positions of the planets.
At the last conjunction in 1853 the distance
of the planets was 30 astronomical units
—about the greatest possible. At the next,
in 1965, the distance will be only half as
great. The perturbations then will be much
larger than in the past century and should
lead to a fairly good determination of
Pluto’s mass—Paris, September 17th.
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CATALOG

The latest in Radio . ..
new 1931 Screen Grid Hume«
less All-Electric Sets, re-

motecontrol, publicaddress,

phono-combinations . . . all
dynamic speaker equipped. Also
battery operated sets. Beauntiful consoles.

Accessories, parts, kits, electric appliances, ete.

Send for this 168- page FREE book today!

ALLIED%#RADIO
CORPORATION
71l W.RAKE ST. Pept. 367 CHICAGO

Save over
34-Rock Bottom

“Price on all standsrd office
modela—Underwood, Reming-

ton, Royal, ete.—Kasient terma ever of.
tered. Also Portabies at reduced prices. K

SEND NO MONKY
ANl late models completely refinisbed,
like brand new. Fully Guaranteed.
Sent on 10 davs’ trial. Send No
Money. Big Free Catalog shows actu-
al machines in full colors. Greatest bar-
gains ever offered. Send at once!l
Monroe St,

Internatlonal Typewriter Exch., pepn‘.'vlzsscn.ca;o

SPRINGFIELD RIFLE, MODEL 1903

CAL. 30, REDUCED TO $16.50

83 pounds, 43 inches long, 24-ineh barrel, offered assem-

bled and refinished, without bayonet at reduced price,

$16.50. Ball cartridges $3.50 per 100. Illustrated catalog,

380 pages, Army-Navy equipment, mailed for 50 cents.

NEW circular for 2c stamp., Established 1865.

FRANCIS BANNERMAN SONS, 501 B’way, N. Y. C.
The Midget

“Five-in-One” Slide Rule

is & combination Mannheim, Polymetric
Log-Tog, Binary, Add and Subtract Stide
Rule. It will instantly add. subtract, mul-
tiply and divide any combination of whole
fractions, mixed numbers and
Jives every root and power, also
es and Tangents. Made of alumi-
num with scales on white celluloid. Size
4 in. Approved and adopted by colleges.
Price with instructions, $1.50. Fabrikoid
Cuse, 50¢ extra. Sent C. Q. D. if desired.
Catalogue Free.

GILSON SLIDE RULE CO.
Stuart, Florida

(Patented 1-17-22)

Astronomical Eyepieces
Tolles Form—Finest Optical Glass

These transmit 10% more light with 8 times less
aberration than Huyghenian oculars; unexcelled for
crispness of image and freedom from halo Standard
Astro Thread or as specified. Focus %", 1", %"
$5.00; 12” and %” $6.00 each post paid.

H. E. DALL
186 Dunstable Road Luton, England

ASTRONOMICAL
TELESCOPES
Send for Catalog
Wm. Mogey & Sons
Inc.

Plainfield, N. J.

AGENTS 500% PROFIT
GUARANTEED GOLD LEAF LETTERS

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

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

BOILER FEED WATER TREATMENTS

of purity and all other required characteristics.
coamphlet on request
SIME. DARBY UNISOL MFG. CO.

Singapore, S. S. o
Agents for Straits Settlements. Jersey City, N.J., U.S.A.

WANTED MEN

To Manufacture Metal Toys and Novelties

Big demand for Toy Soldiers, Animals,
5 and 10c Store Novelties, Ashtrays;
etc. We co-operate in semng goods
you make,also buy them from vou. Small i
Vestment needed to start and we helD Vou build
up. WE FURNISH COMPLETE OUTFITS
and start you m well_paying business. Abso-
lutely NO PERIENCE and no_ special
place needed. A chance of e lifetime for man
Yith small capital. CHRISTMAS RUSH i
now starting, so if you mean strictly busincss
and want to handle wholesale orders now ber
ing placed write AT ONCE for full information.

METAL CAST PRODUCTS COMPANY
1696 Boston Road Dept. S New York City
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—an important publication
for readers of the

Scientific American!
FACTORS IN THE

SEX LIFE

OF 2200

WOMEN

By Katharine Bement Davis, Ph. D.

This pioneer vol-
ume offers concrete
factual data on the
events in the sex
life of normal
women, supplying
needed informa-
tion on a topic
which has long
been the subject
for uninformed conjecture.

Under the expert direction of Dr.
Davis, two groups of selected women—
married and unmarried—replied anony-
mously to questionnaires designed to
elicit information on every phase of
woman’s sexual life. Full data on the
various periods of life, as well as on so-
called ‘“abnormal” experiences were re-
ceived.

This information was first tabulated.
Then comparative statistical studies were
made on the most important topics. The
book offers specific data on many ques-
tions like: What factors seem to enter
into the “happy” and ‘“unhappy” married
life? What are the causes and extent of
abnormal practices? What is the im-
portance of sexual education, etc.?

The clear and simple treatment makes
the book invaluable to social workers,
physicians, parents, educators; first in de-
veloping a saner attitude toward the whole
subject; second as a tested method in
throwing light on sexual maladjustments
as affecting personal relations.

The SCIENTIFIC AMERICAN says: “Al-
most to a certainty this book will upset
a number of fondly cherished beliefs. It
is a thoroughly scientific record of scien-
tific work in sociology, performed by a
noted scientific authority. The discoveries
recorded were based on actual data
secretly obtained.” For free examination,
use the coupon now. Price $3.50.

FREE EXAMINATION ORDER FORM

HARPER & BROTHERS S.A.-12
49 East 33rd St., New York, N. Y.

Gentlemen:

Please send me a copy of FACTORS IN THE
SEX LIFE OF TWENTY-TWO HUNDRED
WOMEN—$3.50.

O T agree to remit $3.50 within ten days or return
the book.
3 I enclose my check.

O Please send C. O. D.

N AINe. sipumisscussscsmmims b S Sy A S AT
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AVIATION IN 1930
(Continued from page 465)

casualties took place in wrecks, but con-
sidering all of them the rate is approximate-
ly one death per 300,000,000 passenger
miles. For the year 1929 there was a death
rate among airway passengers of one death
in 9000 flichts. If an average trip of 300
miles is assumed, this develops into a rate
of one death for each 2,700,000 passenger
miles. The discrepancy in favor of the rail-
road is formidable, still not necessarily too
formidable.

What is encouraging is that aviation,
whether governmental, engineering, scien-
tific, or operational, is fully aware of the
importance of increasing safety. The meth-
ods of increasing safety are so numerous
that they can only be presented in the
briefest fashion. But perhaps the following
will give a picture of the energy and com-
prehensiveness of to-day’s effort towards
safety improvement.

The Guggenheim Safe Aircraft Compe-
tition produced a plane, the Tanager,
equipped with the famous Handley Page
slot, which was able to come to rest in
100 feet after touching the ground.

The National Advisory Committee for
Aeronautics has undertaken the systematic
study of “spinning,” that much dreaded
cause of accidents, and is evolving valuable
data which should enable designers to build
planes immune from such troubles.

The Aeronautics Branch of the Depart-
ment of Commerce has inaugurated a sys-
tem of licensing airlines, and of licensing
only those airlines which are satisfactory
in personnel, equipment, and ground or-
ganization.

The perfection of radio communication
between plane and airport, and the use of
such communication by important airlines
has arrived simultaneously with the provi-
sion of a nation-wide weather service.

Instrument manufacturers are bestirring
themselves to produce instruments which
will give reliable indication to the pilot
in fog flying. At the same time the tech-
nique of fog flying is better understood,
and systematically imparted in the training
of reserve pilots. (See page 430, of this
issue.)

The Bureau of Standards has perfected
its system of radio beacons, and is now
experimenting with a system which will
enable the pilot to land safely in fog.

The insurance companies are inspecting
planes and airlines and granting better rates
to companies of more than usual status from
the point of view of safety.

The Packard Diesel engine for aircraft,
allowing the use of heavy fuel-oil, removes
or diminishes the fire hazard.

The licensing of schools, and the licens-
ing of transport pilots and ground me-
chanics is improving the status of the
operating personnel.

Safety will come as a result of all such
efforts, and their value is cumulative.

The aviation industry is at present under-
going a period of severe depression. Many
of the smaller airplane manufacturers are
closing down, others are retrenching severe-
ly on personnel and cutting down on
production; two of the biggest holding
companies have issued reports showing
enormous losses both absolutely and in per-
centage of invested capital.
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Using a hackneyed phrase, the industry
is nevertheless sound. The present dif-
ficulties are partially due to the general
depression now ruling in the United States,
partially to the wave of optimistic en-
thusiasm which swept over the aviation in-
dustry soon after Lindbergh’s flight. The
manufacturers over-estimated the number
of planes the public would buy. The schools
over-estimated the number of students like-
ly to enroll. The companies erecting air-
ports over-estimated the growth of student
instruction and of private flying, and under-
estimated the effects of competition in the
form of municipal airports. With this en-
thusiasm there followed a period of over-
capitalization, with the public putting up
far more money than the industry could
profitably employ, so that at the present
time the average return on aviation invest-
ments is negligibly small.

Yet the industry is growing rapidly all
the time. It is only the rate of growth which
has been misjudged.

Several favorable factors are already at
hand. The Aeronautical Chamber of Com-
merce reports that the production of new
planes is falling slightly behind sales, which
indicates that inventories are being slowly
liquidated. Severe price reductions which
have recently come into effect will hasten
this process of liquidation.

Another favorable feature lies in the ex-
port of American aircraft. The American
industry is exporting an increasing portion
of its production. In 1929 nearly 14 percent
of its total production value was exported,
mainly to Central and South America. At
the same time there was a change in the
character of the exports. War material and
small training planes have been replaced,
as far as exports go, by large transport
planes of far greater value. As a result of
this change, the value of American aircraft
exports has more than doubled in the last
three years. Nor have exports fallen off
substantially during 1930, the worst of all
years. For the first six months of 1930 they
have totalled 3,256,584 dollars against 3,589,-
196 dollars in the first six months of 1929.

Again, American air transport is grow-
ing rapidly and steadily. The merger of
New York, Rio, Buenos Ayres Airlines with
Pan-American has resulted in the formation
of the largest and most powerful air trans-
port system in the world. In a very few
years it will connect every important port
in Central and South America with the
United States. Pan-American is not only
carrying vast quantities of mail, but with
the use of large and reliable flying boats
or amphibions it is also transporting a
larger and larger number of passengers.
In the United States progress in air trans-
port is equally rapid. The Aeronautical
Chamber of Commerce reports that 133,000
passengers were carried by 29 major trans-
port lines in the first six months of 1929.
The poundage of freight and mail was
equally impressive, showing 137,398 pounds,
with 82,165 pounds carried in the second
quarter. The Watres bill which will allow
the Postmaster General to place contracts
for mail on a space basis and will permit
the carrying of mail on passenger airplanes
will serve to stimulate the growth of air
transport still further.

There is not the slichtest doubt that
aviation will rapidly work out of the slump
and in a few years assume gigantic pro-
portions.
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BOOKS SELECTED

BY THE EDITORS

ARTIFICIAL SUNLIGHT—By M. Luckiesh, D.Sc., Dir.
Lighting Research Lab., G. E. Co.

F Dr. Luckiesh, out of his extensive practical experience

with illumination and laboratory testing, set out to write
a book suitable for the professional man and intelligent lay-
man alike, he has succeeded in his purpose. Not only the
specialist and the general practitioner in medicine, but the
average reader would equally well be able to suck the juice
from this scientific, technical but not abstruse, though not
light-weight, work. Thereafter he would have an advantage
over the rest of us who read or hear various claims about the
ultra-violet and the infra-red for health benefit but cannot
judge of their accuracy because we do not know the “whys”
of the subject. But this book is a veritable “why” mine. It
covers both solar and artificial radiation and their physiolog-
ical effects, their measurement, mea-

from the Pacific, constitute the keynote of this interesting
study. It is the story of the influence of the soil on pioneer
settlement of this country, with particular reference to migra-
tion and the scientific study of local history as it was made
by various national groups. “Soil” should be read for its
interest and then placed upon one’s bookshelf as a valuable
reference book.—$2.65 postpaid—F. D. McH.

SCIENCE AND THE SCIENTIFIC MIND—BYy L. E. Saidla
and W. E. Gibbs

WENTY-FOUR essays by some of the most noted figures

in the world of science, such as Millikan, Soddy, Pupin,
Haldane, Slosson, et cetera. An interpretation of those meth-
ods of thought which have determined the character of the
present age. Five hundred and two pages include valuable
appendices of suggested reading and

surement of the ultra-violet, glasses
for transmitting it, various artificial

a quite complete list of biographical
notes, the whole forming a scholarly

sources, and the infra-red.—$3.90
postpaid—A4. G. I.

STUDIES IN THE LITERATURE
OF NATURAL SCIENCE—
By Julian M. Drachman

HE author traces the effect of

scientific writing—largely pop-
ular and semi-popular, such as that
of Darwin, Tyndall, Proctor, Spen-
cer, Eddington—on public opinion
and changed public outlook, and
therefore on our present age, the
Age of Science. Readers who have
made an intelligent effort to grasp
the real significance of our age in

I NOWING that often there is a name

or names on the Christmas shopping
list for which it is difficult to find some-
thing appropriate, we have this month in
these pages given you a number of books
suitable for Christmas gifts, both for the
young and for the adult. We suggest that
a well chosen book makes as gratifying
a present as can be made. |,

In the past we have found that many
of our readers like to have a cheery
Christmas card slipped into the book they
give, the donor’s name being neatly typed
thereon. Our Book Department will be
glad to do this for you if you so desire.
The whole makes a most acceptable and
appropriate remembrance and if you act
at once there is ample time to post even to
a distance.—Book Editor

and well outlined exposition for ma-
ture cultural consideration.—$3.20
postpaid.

THE BOOK OF GLIDERS—
By E. W. Teale

COMPLETE manual telling all

about their construction and
operation as well as the history of
gliding, with illustrations of famous
gliders. The preface is by W. H.
Bowlus, American Glider Champion.
Clear diagrams elucidate the text and
complete plans down to the smallest
part are given to build a glider which
was especially designed for the book,

world history will find this book a
valuable addition to their library.—

to take in all the best features of
those that had previously been built.

$4.20 postpaid—A4. G. I.
COMETS—By C. P. Olivier, Dir. Astronomy, Univ. of Pa.

HE well-known author of the standard work, “Meteors,”
foremost American authority on this branch of astron-
omy, now has written one on the very closely allied subject
of comets. It is a popular book of 239 pages and discusses
comets from every angle likely to interest all except the in-
curable mathematician; it is non-mathematical. There has

been no such book and this one was needed.—$3.65 post-
paid—A4. G. I.

CLIMATE—BYy C. E. P. Brooks, F. R. A. L.

HIS small work contains descriptions of climates in dif-

ferent parts of the earth. Students of climatology might
not find it dull, most others would because of its formal lan-
guage and the fact that it is for the most part a compilation
of statistical data.—$3.20 postpaid—A4. G. I.

SOIL—By Archer Butler Hulbert

“ HAT of the soils?” “What do they produce?” “Could

we master the land by the tricks of the trade that we
learned at home?”—such questions as these, put to such ex-
ploring pioneers as Daniel Boone on his return from the
Western Reserve and to Lewis and Clarke on their return

Records, licenses, organization of
clubs, et cetera, naturally are also in-
cluded in the volume.—$2.65 postpaid.

THE WONDERFUL STORY OF INDUSTRY—
By E. F. Baker

ELL told stories of how many of the common commod-

ities of our daily life are made; newspapers, matches,
bread, ice, glass, hats, shoes, coffee, tea, and so forth. Just
such details as will satisfy the inquiring youthful mind.
Twenty-five subjects in all and all explained to bring out the
romance of manufacture and the dignity of labor. A fine book
for the young acquisitive mind.—$2.65 postpaid.

EARLY AMERICAN FURNITURE MAKERS—
By T. H. Ormsbee

QUITE an unusual viewpoint is taken in this survey of the
great manufacturers, by stressing the economic, social,
and political conditions under which the personality and art
of the individual were developed. One hundred and twenty-
two illustrations ably depict the craftsmanship of the pro-
ducer and many chatty narratives give glimpses of the times
and customs. A handsome format with end leaves giving an
interesting chart of the periods in which the furniture was
produced. A fine library volume, with good human interest
values.—$3.65 postpaid.
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PUBLICATIONS

FAMOUS EVENTS IN AMERICAN HISTORY—
By Inez N. McFee

UST as its title proclaims, 20 major events in our history

have been selected by this very successful writer, to
represent various phases in our national life. With the art
of the natural narrator are spread before us the importance
and the picturesqueness of heroic accomplishments which
were vital steps in our progress, from Columbus to Byrd.
The sort of reading grownups as well as youngsters can
enjoy. A suitable gift book.—$2.20 postpaid.

HEAR WITH YOUR EYES—By M. E. Good

ECENTLY a caller confessed to this reviewer that she
had made quite a study of lip reading because she was
somewhat deaf and was sensitive about people knowing it.
This unique little book outlines by photographs and descrip-
tion a natural method of reading word-forms on the face.
The system is simplicity itself and the entire scheme is con-
densed into 40 pages of text. Sir Richard Paget states that
primitive man originated a system of this kind and our mod-
ern alphabet developed therefrom. We commend it highly.
—$1.15 postpaid.

FOUNDATIONS OF BUDDHISM—BYy Natalie Rokotoff

ECAUSE of the serious unrest in India today this little
volume of 137 pages with its crisp, delineating style,
will be found to outline clearly the foundations of the forces
which keen observers say will eventually make for revolution.
One can scarce read with intelligence the news of the day with-
out some background such as is here given.—$1.65 postpaid.

STRATEGY IN HANDLING PEOPLE—By E. T. Webb
and J. J. B. Morgan

BUSINESS man and a psychologist have culled much
biographical material to illustrate psychological prin-
ciples with incidents from the careers of famous men and to
show how they have handled our own familiar problems in
dealing with people. So successfully has this been done that
one seems to be reading intensely personal biography rather
than an application of psychology. A most unusual presen-
tation approved by a long list of notable scholars.—$3.20
postpaid.

TRAITOR! TRAITOR!—By J. D. Kerkhoff

OR the first time in the English language is told the com-

plex story of the tragedy of Alfred Dreyfus’ persecution
by the French Army, which stirred the world. His life on
Devil’s Island beggars imagination for its fiendish cruelty.
The acknowledgement of his innocence and the restoration
to honor and higher rank with the bestowal of the Légion
d’Honneur make some of the most dramatic accounts on
record and certainly fail in no point as told by the author.
This is an authentic, stirringly dramatic chapter of history
that will hold you to every line of the text.—$3.65 postpaid.

THE ATLANTIC—BYy Stanley Rogers

TJISTORIES have been written about everything else,

why not the history of the Atlantic Ocean—to para-
phrase the author. So in most engaging style he sets forth
the main events which have taken place thereon; a life story

of the old Atlantic herself. The text is charmingly em-
bellished with pen and ink sketches by the author and the
whole rivals in interest and instructiveness his previous suc-
cess “Sea Lore.”—$2.90 postpaid.

STORIES OF THE YOUTH OF ARTISTS—
By Mary Newlin Roberts

NY boy or girl not necessarily artistically inclined, should
like these stories of youthful aspirations and dreams of
other young people who made their dreams come true. Ex-
ceedingly well told in a dignified yet simple manner, the
format is most attractive and well executed, the whole form-
ing a book that would be a most acceptable Christmas gift.—
$2.65 postpaid.

STORIES OF LOVE, COURAGE AND COMPASSION—
By W arwick Deeping

ERE in 821 pages the author has gathered the best of

his shorter fiction: three short novels and 48 short stories
covering a tremendous variety of subjects. Appreciators of
Deeping will find herein probably a more satisfactory insight
into the warmth and breadth of his style and his overspread-
ing humanity than it has been possible to obtain in any one
of his previous popular stories. A veritable omnibus of enjoy-
ment.—$3.25 postpaid.

CAMPING AND SCOUTING LORE—
By Atwood H. Townsend .

RACTICALLY every phase of the subject has been fully

covered in this very complete book of 366 pages for boys
and girls of ages 12 to 16. The author, himself the fifth
Eagle scout in Brooklyn, presents the subject in a most
admirable and interesting manner. Numerous illustrations
amplify the text and can be worked from directly. A fine
book for home study.—$3.25 postpaid.

TUNDRA—By The Eddingtons

TALE of romance and adventure on Alaskan trails as
told by former Deputy Marshal Bert Hansen to the
authors. No more entrancing story of the fortitude, indomi-
table perseverance, and fearlessness of the real Alaskan has
been told. Replete with color of character and colorlessness
and bleakness of landscape, one’s attention is riveted by the
word pictures because of their vividness, so the temptation is
strong to finish the book at a sitting. Especially strong in its
details of dogs and methods of living.—$2.65 postpaid.

HUNTING THE ALASKA BROWN BEAR—
By John W. Eddy

HIRTY brown bears were met and studied in this par-

ticular trip although the author had been observing these
animals for years. This type of grizzly is the survivor, prac-
tically as it existed in the age of mammals, of the contem-
porary of the mastodon. A fine story of adventure with 44
illustrations.—$3.65 postpaid.

SEPPALA, ALASKAN DOG DRIVER—
By Elizabeth M. Ricker

HE author, herself the holder of records in “mushing”
races, has told the mighty interesting story of this colorful
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character who was born in Norway, emigrated to Alaska
during the Nome gold rush, and incidentally became a dog
driver. The true story of the rushing of serum to Nome is
here told for the first time. Incidentally the real dog hero
was not Balto, as the world was given to suppose, but Togo
the lead dog who carried his team 340 miles to Balto’s 53.
Both dogs were owned by Seppala. A gripping, fascinating
story of hardship and adventure.—$3.20 postpaid.

THE REMINISCENCES OF A MARINE—
By Maj. Gen. John A. Lejeune, U. S. M. C.

O more picturesque character has appeared in the annals
of this service than the author,- who commanded the
famous Second Division which took such a prominent part
in the late war. Of Arcadian, French, and British ancestry,
with firm religious convictions, he was exceedingly popular
and ranked among the ablest in the A. E. F. One will find
many surprising facets of character hitherto unknown, as
well as much important unwritten history in this tremendously
interesting and instructive work of 488 pages. Much of the
data of events was checked up from the daily letters to his
wife which he wrote even in the midst of battle and during
his entire career. Practically the last of the principal Ameri-
can commanders to write his memoirs. Don’t fail to read it.—
$4.20 postpaid.

HERE COMES PANCHO VILLA—BYy Louis Stevens

O much of romance has been wound about this “genial
killer” that it is most interesting and instructive of
Mexican life and law to have the story of the real facts con-
cerning this amazing character. Only now since some years
have gone by, has the terror of his vengeance passed to the
extent that those who know the facts have been willing to tell
them. This man for years defied Mexican and United States
authority—the best troops of each nation could not capture
him. Indeed some believe he is still alive. We who have won-
dered how he committed his atrocities and got away, will find
mighty interesting reading in these pages.—$2.65 postpaid.

ALARIC THE GOTH—By Marcel Brion

ROM innumerable ancient sources the story of the man

who sacked Rome has at last been fabricated and we find
a character quite different from that presented in most of
our histories. Fierce and dominant he was but he sturdily
defended the crumbling Roman Empire until his disgust
at the feeble, vascillating Caesar and the refusal of military
rank commensurate with what he considered his services,
roused again the barbarian in him. The sack of Rome fol-
lowed. Informative, historical and entertaining.—$3.65 post-
paid.

BABER: FIRST OF THE MOGULS—BYy Fernand Grenard

ORN of the direct line of Tamerlane, raised in a micro-
scopic frontier province whose passes lead to China,

by a most astounding sequence of events Baber became the
first of the Moguls—creator of an immense empire in India.
Infinitely less known than his ancestor, he has taken the
prize away in point of grandeur and permanence of accom-

plishment. His generalship, his political genius, his genius
for organization, the worth of the man himself makes one of
the most interesting biographies one could conceive—in fact
it is practically an autobiography, for Baber himself set
down the circumstantial history.—$3.65 postpaid.

REACTIONS AND SYMBOLS OF THE CARBON COM-
POUNDS—By T. Clinton Taylor, Asso. Prof. Chf;m., Columbia

TEXT which develops the study of organic chemistry on
the basis of experimental experience by emphasizing the
reaction and explaining fully the steps taken to formulate
the symbol. Throughout frequent references are made to the
literature and the sources of information. 39 chapters, 704
pages, including a very complete index. A thorough and
conclusive work.—$4.25 postpaid.

RANDOM GLEANINGS FROM NATURE’S FIELDS—
By W. P. Pycraft, Asst. Cur. Zoological Dept., British Museum

HARMING essays by a distinguished naturalist covering

a wide and fascinating range of themes from cocoons to
cats, owls to whales, pheasants to jelly fish, mermaids to
horses; to appeal alike to lovers of the countryside, seashore,
and garden. 90 illustrations, 206 pages, covering some 40
weekly articles which have appeared in the Illustrated Lon-
don News.—$2.65 postpaid.

CHARLIE CHAN CARRIES ON—By Earl D. Biggérs

NE of the most unusual characters in this class of fiction

is the Chinese detective whose Oriental philosophy ap-
pears constantly throughout the story to add an atmosphere
of fatalism and keen observation. In our estimation no better
stories of this kind have been written than the four that have
come from the same pen. In sustained interest, amplitude of
incidents, dramatic description, and careful writing, you will
find this tale is hard to beat.—$2.15 postpaid.

FULL FATHOM FIVE—By Frank H. Shaw

HE story of five famous shipwrecks written by one who

knows the sea intimately from the old windjammer days;
he made four trips around the world starting as an apprentice
before the mast. He has caught the tragedy, the stark reality
of fatality, as well as the God-given heroism which has at-
tended the majority of shipwrecks and made for itself a creed
than which the annals of religion itself can find no better ex-
ample. A fine group of authentic stories with 20 halftone page
illustrations. But why, oh why the untidy, untrimmed edges in
a book of such otherwise commendable format?—$3.20 post-
paid.

KNOW THE FORD—By Murray Fahnestock

HIS is frankly a 96 page pamphlet giving the engineering

points of excellence and comparison with other cars. It
is an unusual presentation but extremely lucid and conclusive
so that the layman in mechanics can easily acquire a thor-
ough knowledge of the mechanisms, the reason for their de-
sign, and how they operate.—$2.10 postpaid.

We Can Furnish the Above, as Well as Any Other Books That Are in Print, at List Prices, Plus Postage
SCIENTIFIC AMERICAN
24 West 40th Street, New York City
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COMMERCIAL PROPERTY NEWS

Conducted by SYLVESTER J. LIDDY

New York Bar

CHEMICAL PATENT DEDICATED
TO PUBLIC INVOLVED IN SUIT

RECENT decision in a patent infringe-

ment suit brought by the Selden Com-
pany against the National Aniline and
Chemical Company has attracted consider-
able interest in the chemical industry. Two
patents were involved. The first patent
covers a process for making phthalic an-
hydride, phthalic acid, benzoic acid, and
naphthaquinones now used in a variety of
industries—notably for the manufacture of
dyes, medicinal products, plasticizers for
nitrocellulose lacquers and artificial resins
—and the second patent covers apparatus
for carrying out the process, controlling the
generating heat, and bringing about re-
actions of gases.

Both patents were granted without pay-
ment of statutory fees by the inventors
under the act of March 3, 1883, which pro-
vides that any employee of the Govern-
ment, other than of the Patent Office, may
obtain a patent for an invention without
payment of the fee required by law, pro-
vided that the inventor agrees that the
patent when issued can be used by the
Government or by anyone in the United
States without payment of royalty.

When both inventions were conceived
and perfected the patentees were em-
ployed as chemists in the United States
Department of Agriculture and the evi-
dence at the trial was clear that they con-
sidered they had dedicated their rights
entirely to the public. However, before the
patents had issued, they attempted to make
an assignment to the Selden Company,
who set up various defenses including
some apparently conflicting decisions to
justify their belief that they had a proper
right under the patents and could prevent
their infringement by others.

The court held, however, that the inten-
tion of the parties to dedicate their rights
to the public was clear and that “the pub-
lic” meant not only employees of the Gov-
ernment but the general public, and there-
fore the assignment to the Selden Com-
pany conveyed no rights, and everyone had
an equal right to use the invention without
payment to the inventors or any of their
alleged assignees.—A. E. B.

_————

UNUSED MARK DENIED REGIS-
TRATION

N ex parte Union Co-operative Insurance

Association, First Assistant Commission-
er Kinnan held that the Union Co-operative
Insurance Association, of Washington,
D.C., is not entitled to register, under the
Act of 1905, as a trademark for printed
books, pamphlets, circulars, and so forth, a
mark consisting of the representation of a
seal impressed in wax including concentric
circles between which are written the words
“Union Co-operative Insurance Associa-
tion 1924” and within the inner circle
the words “Union Life Insurance For
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Union Men, Their Families and Friends:”

The ground of the decision is that there
is no evidence presented that the matter
above described was ever used as a trade-
mark.

In his decision, after noting the state-
ment of the examiner, that a large variety
of specimens such as leaflets, post cards,
and so forth, and a copy of a periodical
entitled Official Organ of the International
Electrical Workers and Operators Pub-
lished Monthly had been filed; noting
further that the alleged trademark appears
on the inside of the cover of the periodical
in connection with an advertisement of an
insurance association and that this periodi-
cal contains general reading matter and
many advertisements having nothing to do
with insurance associations, the First As-
sistant Commissioner said:

“The various leaflets, post cards, and
folders submitted as specimens are mere
advertisements of insurance business, in-
termittently, irregularly, or sporadically
issued and distributed indiscriminately
without any thought of remuneration. The
alleged mark is not, in consequence, used
on these leaflets, post cards, and folders in
connection with the sale of anything nor
is it used in the journal as a name or de-
vice indicating the journal. The examiner
has held that this use of the particular de-
sign is not a trademark use at all in con-
nection with any of the specimens filed.
His conclusion is deemed sound.”

e ———————

WHEAT PRODUCT TRADEMARKS

N a recent decision, First Assistant Com-

missioner Kinnan held that the J. T.
Fargason Grocer Company, of Memphis,
Tennessee, is not entitled to register the
term “Omega” as a trademark for
macaroni, spaghetti, noodles, corn flakes,
and rolled oats in view of the prior regis-
tration by the H. C. Cole Milling Company,
of Chester, Illinois, of that term as a
trademark for wheat flour and that the
registration which the Fargason Company
had obtained under the Act of 1905 should
be cancelled.

The ground of the decision is that the
goods of the parties are of the same de-
scriptive properties and that the fact that
the use by the Fargason Company was
known to the officials of the Cole Company
is no ground for refusing cancellation.

e —— ————

OLIVE OIL URGED AS MOTOR
LUBRICANT

UBRICATING oils and greases produced
from olive oil in Spain are reported by
Spanish experimenters to have shown satis-
factory results in preliminary tests with
motor vehicles and electric motors, accord-
ing to a report from Consul Austin C.
Brady at Malaga, made public by the De-
partment of Commerce.
An appeal is being made to Spaniards
to use the domestic product in place of

imported mineral lubricants, imports of
which are recorded at 64,022,232 pounds
for 1928, a large share of which was sup-
plied by the United States. Statistics of
the Petroleum Monopoly place 1929 sales
of mineral lubricants at 75,387,778 pounds.

PETITION FOR CANCELLATION
DISMISSED

N the case of the Texas Ichthyol Chemi-

cal Company wversus Ichthyol-Gesell-
schaft, Cordes, Hermanni and Company,
Cancellation No. 1085, First Assistant
Commissioner Kinnan held that the peti-
tioner for cancellation, the Texas Ichthyol
Chemical Company (Texas Ammonium
Ichthyolate Co., Substituted), of Burnet,
Texas, was properly permitted to dismiss
without prejudice its petition for cancella-
tion.

In his decision the First Assistant Com-
missioner noted the arguments that had
been presented and, after stating the ap-
pellant had set forth categorically the usual
reasons that the federal courts have
deemed persuasive in permitting, or re-
fusing to permit, the plaintiff to dismiss
the bill without prejudice, said:

“It may be said that none of the six
reasons recited on page 12 of appellant’s
brief as having been relied upon by courts
in denying similar motions is so far pres-
ent in the case at bar as to justify the re-
fusal of the petitioner’s motion and the re-
versal of the decision of the examiner of
interferences upon it. Clearly enough the
appellant has sought no affirmative relief
and nothing in the nature of a cross bill
has been presented. It is not clear the
appellant would be injured or prejudiced
by the granting of the motion beyond the
possible annoyance of renewed litigation.

“It is true such judgment would bar re-
newed proceedings of this character but the
disposition of motions to discontinue has
not,in equity proceedings,usually beeninflu-
enced or determined by this consideration.”

With reference to the argument that a
question of public policy was involved and
that the case was “ripe for decision” he
said:

“It is not thought there is any public
policy involved in the instant, proceedings
or, if there is any, it is too remote to be
considered. As to the testimony being
closed, the case being ready for final hear-
ing, or, ‘ripe for decision,” it is believed
even if these matters are. admitted to be
true, they are not sufficient to bar the
petitioner the grant of its motion to dis-
continue.”

TOBACCO PIPE PRODUCTION
LOWER

MOKERS in the United States are for-
saking the pipe, apparently, judging
by production figures for last year, accord-
ing to a statement Sept. 11 by the Assistant
Chief Statistician of the Census of Manu-
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factures, John F. Daly. The statement fol-
lows in full text:

That American smokers are forsaking
the pipe, the historical, the original and
probably the most leisurely manner of smok-
ing, is indicated by census figures.

According to the preliminary census of
manufacturers’ statistics the production of
tobacco pipes last year showed a decline
of 25.1 percent as compared with the pro-
duction in 1927. The total shipments or
deliveries of tobacco pipes in 1929 by manu-
facturers in the United States were valued
at 5,202,185 dollars, as against 6,946,576
dollars reported for 1927, the last preced-
ing census year.

The pipe production in 1927 also repre-
sented a slight decline as compared with
the 7,298,595 dollar total for 1925, and
this in turn was materially lower than the
9,704,816 dollars reported for 1923.

Other figures on the industry for 1929
were also in keeping with those on produc-
tion. Only 22 establishments were engaged
primarily in the production of tobacco, pipes
last year, which number shows a decline of
one as compared with 1927, The 22 manu-
facturers gave employment to 1667 wage
earners, to whom they paid 1,994,057 dol-
lars in wages, which represented decreases
of 7.7 percent and 14.7 percent, respectively,
as compared with 1807 wage earners-and
2,278,537 dollars paid in wages in 1927,

For materials, containers, and electric
current, the manufacturers paid 1,716,788
dollars, a decrease of 36.9 percent as com-
pared with 2,722,706 dollars in 1927. The
value added by manufacture (value of
products, less cost of materials, and so
forth) also showed a decline, being 3,751,-
898 dollars as against 4,551,100 dollars in
1927, a decrease of 17.6 percent.

Of the 5,202,185 dollars’ worth of pipes

produced last year, briar pipes totaled 4,-.

530,464 dollars and corncob 556,031 dollars,
while other pipes produced were valued at
115,690 dollars, and other products at
266,501 dollars.

——————i——

DESCRIPTIVE MARKS DENIED

N ex parte J. B. Martin Company, First
Assistant Commissioner Kinnan held

that the company is not entitled to register,
under the Act of 1905, the word “Opales-
cent” as a trademark for silk velvets and
velvets of silk and rayon, since this word
is merely descriptive of the goods.

In his decision, after referring to the dic-
tionary definition of the word “opalescent,”
the First Assistant Commissioner said:

“It is well known that the goods to which
the applicant applies the notation, when
considered as piece goods, are made in
different colors and frequently possess the
property of reflecting ligcht at different
angles with a kind of iridescence which, in
some instances, may be fairly well termed
‘opalescent.” The word is a common descrip-
tive word in our language and any part of
the public should be permitted to use it in
connection with goods of this character and
no one should be permitted its exclusive
appropriation.”

In another decision affecting the same
company, Dr. Kinnan held that they are
not entitled to register, under the Act of
1905, the term “Chinchilla” as a trademark
for silk velvets and velvets made of silk
and rayon, since the term also is merely
descriptive of the goods.
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In his decision, after noting that the
examiner had relied upon certain decisions
in support of his holding that the goods
of the applicant are of the same descriptive
properties as woolen piece goods or thick
heavy cloth from which coats are frequently
made, and noting applicant’s argument that
the name as defined in the dictionary is the
name of a South American rodent or its
fur and at the most would be merely de-
scriptive of applicant’s goods, the First
Assistant Commissioner said:

“It is held, since this word has long
been used to describe a fabric made some-
what in imitation of the fur of the animal,
purchasers would be led to believe the ap-
plicant’s goods were likewise made in imi-
tation of the fur and would interpret the
term as merely descriptive of the fabric.
The term having been for so long a time
applied to a fabric in a descriptive sense,
it is deemed the applicant is properly held
to be seeking registration of a mark which
is merely descriptive of the character or
quality of the goods.”

e ————

RUBBER TIRES vs. RUBBER
BELTING

IRST Assistant Commissioner Kinnan

recently held that the holding in a prior
decision that C. Kenyon Company, Inc., of
New York, New York, is not entitled to
register a trademark for vehicle tires in
view of a prior registration by the Good-
year Tire and Rubber Company of sub-
stantially the same mark upon belting,
should be withdrawn in view of the regis-
trant’s statement that it had no objection
to such registration and it was not deemed
that there would be any confusion by the
use of the mark on the different goods.

He further held that, since the refusal of
registration had been made in the same de-
cision in which the opposition to the
registration had been dismissed, it was
believed that, now that the mark was held
registrable, the opposition should be re-
instated to the extent that a new decision
should be rendered which would give the
opposer an opportunity to appeal if it so
desired.

e ———————

D. A. R. OPPOSES TRADEMARK

N the case of National Society of the
Daughters of the American Revolution
versus T. Buettner and Company, Inc., First
Assistant Commissioner Kinnan held that
the latter is not entitled to register, as a
trademark for fabrics upon which are
stamped embroidery patterns, a mark con-
_sisting of the following notation, arranged
as shown:
D
WEAVE

. R

The ground of the decision is that the
mark so suggests the name of the opposer
as to be unregistrable.

In his decision he noted that the opposer
organization is frequently referred to as
“The D. A. R.” and also noted the prohi-
bition of the statute against the registration
of names, and so forth, of any organization,
and so forth, incorporated in any state and
the provision of the Trademark Act that
the word “states” includes the District of
Columbia and that the opposer was in-
corporated in the District of Columbia.

He then said:
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“n a proceeding where an opposer of
this character is involved, public policy
as well as the statute and the settled prac-
tice justifies waiving all doubts against the
applicant. There appears to have been no
satisfactory reason for making so prominent
these letters “D A R” which it is a matter
of common knowledge have come in sub-
stantially all parts of this country and
among all classes to indicate the opposer
society.”

He then stated that irrespective of what
might have been the applicant’s intent:
“, . . it is believed there is a probability
of purchasers or customers attaching some
significance to the use of these three let-
ters and being misled into the belief that
the opposer society indorsed or approved
of the applicant’s goods. Any such inter-
pretation of the applicant’s mark would
damage the opposer since its name would
be to that extent degraded to the level of
commercial activities.”

B ——

RUG ANCHORS

T was recently held by First Assistant

Commissioner Kinnan that The Hoover
Company, of North Canton, Ohio, is not
entitled to register the notation “Anchorug”
as a trademark for a dressing to be applied
to the back of a rug to prevent slipping and
curling, in view of the prior adoption and
use by the E. I. duPont de Nemours &
Company, of Wilmington, Delaware, of the
notation “Rug Anchor” as a trademark
upon materials preventing rugs from slip-
ping. :

The ground of the decision is that th
goods are of the same descriptive properties
and the marks confusingly similar as ap-
plied thereto.

In his decision, after stating that the
opposer had used the mark upon a sheet
or mat, on one surface of which was placed
an anti-slipping composition, the mat be-
ing adapted to be placed under a rug with
the anti-slipping surface in engagement with
the floor, while applicant’s goods are in
the nature of a liquid dressing to be applied
to the rugs, and noting that the goods are
physically unlike in appearance, the First
Assistant Commissioner said:

“The goods of the parties would, clearly
enough, not be confused by purchasers.
They are, however, for the same general
purpose of preventing by anti-slipping com-
position the slipping of the rug. In the one
case the material is spread directly upon
the rug and dries to a suitable consistency,
while in the other case a similar composition
as to function and purpose is spread upon
the fabric, which in turn is made to engage
the rug upon its other surface. It is deemed
quite probable that anyone familiar with
the opposer’s goods, and seeing those of the
applicant on the market, would be led to
conclude the latter were produced by the
opposer. That confusion of origin would re-
sult if the respective marks appeared in the
same market upon the respective goods
seems a fair conclusion.”

With respect to the marks, he said:

“As to the marks themselves, that of the
applicant is practically a mere reversal of
the two words adopted by the opposer.
There seems to be no reason why, if the
applicant did not wish to obtain some ad-
vantage from opposer’s commercial ac-
tivities, the applicant selected a mark so
nearly identical with that of the opposer.”
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MODERN TRANSPORTATION ROLLS ON TIMKENS

“Beneath its flashing beauty—those vital mechanical parts which you
may never see”. This is one manufacturer’s way of describing an inner
excellence to which Timken contributes mightily . ..“Among the out-
standing features”, says a world-famed maker of motor cars, “are a
larger number of roller bearings” —these too are Timken . .."Econom-
ical * * in ability to serve long” —*“Power that is swift and smooth”
—“Satisfaction that is continued”—all these are different ways of
describing one thing—“Timken Bearing Equipped”. .. To secure these
benefits the nation turns to Timken tapered construction, Timken
positively aligned rolls and Timken-made steel, whether the load runs
into tons of pressure in steel mills or mile upon mile over steel rails
or millions of wheel-revolutions in buses, trucks and motor cars. ..

The public has learned that Timken has a decided bearing upon the

use; the youth; the life of motor cars and wisely A insists that they
be “Timken Bearing Equipped” (p),_
Topered Y\ "e% Roller

« .. The Timken Roller Bearing TIMKEN Y= BEARING

Company. .. Canton, Ohio. EQUIPPED
© 1930, The Timken
Roller Bearing Company




20,679 Physicians
say LUCKIES are

less irritating
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Toasting removes !
dangerous irritants
that cause
throat irritation
and coughing

“It’'s toasted”

Your Throat Protection —

against irritation — against cough.






