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ANNOUNCING THE NEW 1931 PROGRAM
FOR THE CORD FRONT DRIVE

In keeping with our long standing policy, we are again able to
make the public the beneficiary of the savings obtainable
through better manufacturing methods and greater buying
power. For the first time, a Cord Front-Drive car is now
offered to a larger market. Owners of the Cord Front-
Drive will tell you it is the finest automobile in the world.
Nothing less than a totally new kind of motoring could
make possible the successful invasion of the Cord into the
fine car field. Its sales in its first year represent nearly
twenty per cent of all cars sold above $3000. The Cord
became the model for the entire automobile industry to
pattern after. It is this car, which is the standard of
fine car values, with its exclusive front-drive advantages,

which we are now able to offer for the $2395
first time at the extremely low price of
BROUGHAM 82395 - SEDAN 82395 - CONYERTIBLE CABRIOLET 82495

CONVERTIBLE PHAETON SEDAN $2595 .  Prices f. 0. b. Auburn, Indiana - Equipment
other than standard, extra - AUBURN AUTOMOBILE COMPANY, AUBURN, INDIANA
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In the Long Run—0n the Long Run

An SE[F journal box ... housing an
ES{C® Spherical Bearing on a railway
passenger car of one of the great Ameri-
can roads. Absolute freedom from hot
boxes .. .easier starting ... easier riding
...are just a few of the advantages that
the SISF Spherical Bearing offers the
railroad. There are more S[S[F Bearings
in use on therailroads of the world than
all other anti-frictionbearingscombined.

There’s Nothing But Performance that Counts

A railway journal is no soft berth for any

bearing. Not with tons of flying steel sway-

ing up above. Not with the shocks . . . the

stresses . . « the loads . . . that are applied

to railway running gear. It’s no place, de-

pend upon it, for anything less than SIS,
SIS Bearings have stood

justment of any kind and without showing
appreciable wear. Railroad men know that.
The point is this: If SLSF Bearings can
stand up year after year in a railway journal,
there’s hardly any job in all the world of in-
dustry that’s big enough to make them fall

down. In a bearing there’s
up in railway journals for fif- nothing but performance
teen years. Some of them that counts SKF INDUS-
have left a million miles of TRIES, Inc., 40 East 34th

track behind. . . without ad-

2653

BALL AND ROLLER BEARINGS

Street, New York City, N. Y.
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Nature meant you to SUCCEED

But you won’t succeed if you don’t fit your job.

Heed this vital problem NOW'!

O CHOOSE the wrong life work is a
tragedy; you rob yourself of time, en-
ergy, opportunity and happiness. Don’t be
a misfit like the poor chaps pictured above.
Ride into life on the right tracks—and begin

at once.

You Can Make More Money:
Go Where It IS!

Fit your job and you'll get good pay. You may be right
when you say you are worth more than you make today.
But do you know how to get more—QUICKLY ? Listen!
You have outward signs that reveal your imward talents.
To read those signs is like turning a magic searchlight
onto yourself—revealing your true powers. This is easy to
do if you know how. The way is clearly shown by

The RIGHT JOB

HOW TO CHOOSE IT AND KEEP IT

By K. M. H. Blackford, M.D.

MR. SCHWAB SAYS: “Success in life depends on how
a man uses what he has. . . . The first step in starting out
is to decide exactly what one has, and in what kind of work
it can be used to the best advantage. . . . So—find out
just what you are fitted for. . . . The aim of these books
is to help each individual to make out an inventory of his
personal capital, and to show some of the kinds of work
that need that particular equipment.”

FREE for a Week!

Look at the pictures and read a few chapters of “The
Right Job” before you send in a penny. Then, if you don’t
honestly believe these are the most valuable books you can
buy to help shape your career, return and forget them.
Otherwise, mail us a check or money-order for $3.85 and
the books are yours to profit by for life. Don’t waste good
time; clip, sign and mail this coupon before your eyes
leave this page. Cut along the dotted line now.

Fifth Avenue, New York City

ant to find out where my money lies. So send me ‘‘The Right Job,”

o cloth-bound volumes, for one week’s FREE EXAMINATION,
whirh I will either return it to you collect if I don’t think it is
many times its cost—or send you $3.835.

Introduction by Charles M. Schwab

Written Simply and Clearly
and Crowded with Pictures

This fine set of two books, rich in thought and clear in
language, has over 200 human charts, diagrams and photo-
graphs, including three score full-page half-tone portraits
of world prominent persons and interesting types of men,
women and children. These help make it easy to analyze
“The Right Job” does not only
tell you what job to choose but shows you how to get it
and keep it. It is just as valuable for women and girls as
it is for men and boys.

Worth $1,000 to You?

Think of your future! Would you give a $10 bill
to have its problem solved for you by America’s
foremost vocationalist? You bet you would! But
think of being able to get all this for only $3.85!
This small investment may earn $1,000 for you

yourself—or anyone else.

Name ...
. within one year. Mail the coupon today.
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Our cover artist, Howard V. Brown, has this month made a composite painting. The

aurora shown is similar to that in the painting by Harold Moltke which was sub-

mitted by Dr. D. la Cour, an outstanding Danish meteorologist, at the recent meeting
of the International Geodetic and Geophysical Union in Stockholm, Sweden. The

instruments are those shown in illustrations which accompany the article entitled

2

“The Aurora—Elusive Mystery of Science,

and the site is a snow-streaked ridge in

Alaska where American men of science are observing the aurora at the present time.
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Amateur Telescope
Making

ALBERT G. INGALLS, Editor

VERY month in the back pages of this magazine you will see
from three to five telescopes that have been made from the ex-
plicit instructions contained in this book. What others have done
you can do. Send for a copy of this book on approval and see for

yourself. $3.00 postpaid.

Cyclopedia of

Formulas
By ALBERT A. HOPKINS

RECEIPT or formula for every purpose, from drinks to drugs

in common prescriptions. Tested results of the best authorities

both foreign and domestic compiled into the most unique work of
its kind. $5.50 postpaid.

The Fingerprint
Instructor
By FREDERICK KUHNE

ASED on the best English system as perfected by the N. Y.

Police Department and now utilized as well by industrial con-
cerns for safety identification of their employees, this work is the
standard in a branch of science which daily grows in importance.
$3.15 postpaid.

The Use of the

Microscope
By JOHN BELLING

Cytologist, Carnegie Institution

INCE the appearance of the article in S. A. some months ago, on
this subject, much interest has been aroused in this important
method of research. This is a straightforward, concise treatment
indicated by the experience of an expert acquired after a long

career. It is practical and accessible. $4.20 postpaid.

Send orders for the above books to

SCIENTIFIC AMERICAN

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

L A

IIFAENEIBAIA



ACROSS THE EDITOR’S DESK

UR editorial policy, here on the SciENTIFIC
AMERICAN, has frequently been criticized, both
favorably and adversely, for its conservatism.

We have always held, however, that conservatism is
a necessity if a scientific magazine is to publish
material that can be relied upon as being authentic
as to source and accurate as to detail. Even at that,
with this policy constantly in mind, there occasion-
ally comes a time when too strict adherence to con-
servatism must be avoided in the light of sound
theory. The “moon rocket” is a case in point. Pooh-
poohed by many as impossible and wildly imagina-
tive, the recent donation by the late Daniel Guggen-
heim of a large sum of money for research on rocket
problems has put a new face on the entire subject.
The author of the article on rockets that appears in
this issue has presented the facts and has looked
into the future with eyes that take these facts into
consideration.
[ ]

If, due to uncontrollable conditions, local power
plants sometimes fail to supply the amount of power
needed by the community, what can be done to tide
them over? This is the question that confronted
a power company of New England, where plants
are largely hydro-electric and so are greatly af-
fected by droughts. The answer was found in a
portable power plant that could be sent to any point
along the coast and used until the unusual con-
ditions abated. The details of this floating plant
will be found in this issue.

In this issue, also, Raymond B. Fosdick bares
some pertinent truths relative to the economic status
of the United States—facts that you and I have
vaguely considered in our moments of communion
with ourselves but which not many of us have been
honest enough to admit openly. In view of the de-
pression’s disastrous effect on the world, it is well
for us to take stock of ourselves and try to grasp
the meaning of the interdependence of nations as
brought out in Mr. Fosdick’s able article.

Ladders for fish so that they can get up-stream
to spawn despite man’s encroachment in the form
of dams; a new method for determining the hardi-
ness of wheat without the necessity of waiting for
winter weather to tell the story; how life-size and
miniature groups of animals are prepared for mu-
seums; something of the glory that was Peru’s
—these and many other subjects form the body of
this issue, backed up as usual by many shorter

reiremspsen

items of wide general interest in the ScIENTIFIC
AMERICAN Digest.

Speaking of conservatism, as we were in the first
paragraph above, another example comes to the
fore as we glance through the tentative schedule
for the April issue. Most of the daily papers, and
many magazines that should have known better,
carried a story about a “meteorite” that fell through
the hood of an automobile. The story was sub-
mitted to us, but we turned it down because of its
lack of authenticity. Now we can present the facts,
even though the story comes to our readers a little
later than other publications printed it. News may
be news only if new, but facts are necessary to
science and it often takes time to assemble them so
that the resulting article is accurate and not just
the snap judgement of some biased or uninformed
reporter.

[ ]

How often all of us have wondered, as our train
threaded its way through a maze of tracks in a great
railroad terminal, how it is humanly possible to
prevent numerous smash-ups. The signaling and
control system behind the efficiency that guides
our train unerringly into its proper track is nothing
short of marvelous; and the story of it, to be pub-
lished in our next issue, is a story of almost incom-
parable human ingenuity. Railroad men who have
already seen this article have congratulated us
upon it for they say it clears up many details of
railroading which, even to them, were previously
mystifying.

®

In the Naval Research Laboratories in Washing-
ton, significant things have been done with the
gamma rays of radium. Having a shorter wave-
length than X rays, these gamma rays have been
used to study the internal structure of metals and
materials. The process, however, is much simpler
than the procedure with X rays. No delicate tubes,
elaborate wiring, and so forth are necessary, for a
tiny capsule of radium salts, placed before the ma-
terial to be studied, does the trick. These researches
will be discussed in a coming article.

[ ]

Other features for April will include information
on such subjects as radio and the police, an out-
standing railroad bridge, the industrial uses of
vacuum tubes, a new method of making superior
concrete piles, and many others. Our cover illustra-
tion will present an unusual angle of an engineering

subject.
O I
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An Added Market
of 2,627,562 People

in California, Oregon &
Washington...Since 1920

BN
OUT OF EVERY 13
CAME to LOS ANGELES AREA

Eliminating those who were
born on the Pacific Coast, 2,627,562
actual or potential customers you
formerly served in other parts of
the country, moved to California,
Oregon and Washington in the
ten years between 1920 and 1930
...(see U. S. 1930 Census).

62% of this new and additional
Pacific Coast market (1,643,881 —
or 8 out of every 13) came to the
immediate trading area of Los
Angeles...38% (5 out of every 13)

Address: Industrial Dept.,
Los Angeles Chamber of Commerce
Los Angeles, California

scattered over the entire remain-
der of the 3 Pacific Coast States...
which includes all that territory
north of Los Angeles’ area to the
northermost limits of Washington.

Manufacturers who would
command this great Western Mar-
ket will at once appreciate the ad-
vantage of locating their Pacific
Coast plants in Los Angeles Coun-
ty where the greatest concentrated
population in the entire West
may be most economically served.

Industrial LOS ANGELES

COUNTY



EINSTEIN GOES SAILING

IKE other normal human beings Einstein
plays part of the time, and sailing on the
lakes just outside of Berlin is his favorite
outdoor sport. As soon as a man becomes

great, people begin to surround him with an

accretion of imaginary tradition, and find it
difficult to think of him as pursuing the
pastimes of ordinary folk. For example, this
photograph of Einstein lay a few days on
the editorial desk and several persons re-
marked that the professor’s facial expression
was “most profound” and that he no doubt
was “deep in thought about some new
recondite theory.” The chances are, however,
that when Einstein goes sailing he goes sail-
ing, and leaves ashore the whole Einstein
theory. Probably his profoundest, most
abstruse thought when this snapshot was
taken had to do with the theory of the rela-
tive probability of dinnertime. It is doubt-

ful whether the great physicist-mathemati-
cian knows or cares a rap in practice,
whether the metacentric height of his craft
is subtended by the square root of the center
of effort of the mainsail or not—so long asshe
is properly trimmed and points up as close
to the breeze as she ought. In this picture,
physicist Einstein finds one thumb enough
to hold the helm, and the chances therefore
are that the wind has petered out.
Several months ago the editor stated that
the Einstein theory was accepted by the
majority of scientific men qualified to judge
of its validity, and this conservative assertion
was challenged by certain readers who do
not accept relativity. In the latest edition
of the Encyclopaedia Britannica Sir James
Jeans, writing on “Relativity,” is less con-
servative; he says acceptance of the rela-
tivity theory is “universal and complete.”



Copyright Fleld Museum of Natural History

EXTINCT BECAUSE OF TOO MUCH
EVOLUTION

THE giant Irish deer often attained an antler spread
of 12 feet. It became extinct in the 14th Century,
doubtless due to over-evolution of the antlers. Its body
was about the size of that of a moose and the animal
was the largest of the deer family. A skeleton is on
exhibition in the Field Museum of Natural History in
Chicago, while the painting, done by the scientific
artist Charles R. Knight and presented by Ernest R.
Graham, is on the walls. Mr. Knight is not merely an
artist but a student of paleontology, and before he
undertakes paintings of extinct animals he makes a
thorough study of the scientific background. He has
promised to tell in an article in the SciEnNTIFIC AMERI-
cAN how he approaches and executes a typical painting
of this sort, in order that no errors in science will enter.
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Professor Krogness in the new auroral observatory near Tromsoe, Norway. Note tele-

phone headset; also three auroral cameras, the chronometer, and the large spectrograph

THE AURORA—ELUSIVE MYSTERY

By N. H. HECK

Chief, Division of Terrestrial Magnetism and Seismology,
United States Coast and Geodetic Survey

VERYONE who has seen the aurora

at once asks for an explanation.

Not many years ago any that might
have been given would have little sig-
nificance today. The developments of
modern physics have made it possible
not only to adopt a definite type of ex-
planation, but progress has been made
in outlining theories which explain the
more important facts.

With this understanding it is my pur-
pose to outline the principal known facts
of the aurora and to give the present
status of the efforts to explain it by
theories acceptable to science. This dis-
cussion is peculiarly appropriate at this
time since recently there has begun at
Fairbanks, Alaska, the first comprehen-
sive program of auroral observations
under good conditions that has been
made on the North American continent,
except observations carried on from time
to time by Arctic explorers. The pro-
gram, which is to continue for five
years, is being carried on at the Alaska
Agricultural College and School of
Mines with the financial support of the
Rockefeller Foundation and with the
assistance of the Carnegie Institution
of Washington and the United States
Coast and Geodetic Survey. The latter
provides information regarding the
earth’s magnetism from its magnetic
observatory at Sitka, Alaska, which
though nearly 1000 miles to the south,
records magnetic conditions not too
greatly different from those at Fair-
banks. Auroral observations have been
carried on at Sitka for a number of

years, but under very unfavorable con-
ditions on account of the generally rainy
and cloudy weather of southeastern

Alaska. Fairbanks in sharp contrast has"

ideal weather conditions except for ex-
treme cold, and it also has the great
advantage of being within the belt of
maximum auroral frequency.

CIENTIFIC auroral investigations

started in Norway where the rela-
tively large number of people living in
the region of maximum frequency pro-
vides better conditions for the study
than in most other parts of the belt.
The more favorable conditions do not,
however, take away the credit of initia-
tive of the Norwegian investigators, who
have been willing to face the difficult
problem and endeavor to find a solution.
Many have worked in this field but
especial credit must be given to four
men who have done outstanding work
in their own country and who have
stimulated others there and elsewhere.
These are Birkeland, Stormer, Vegard,
and Krogness. The three latter are liv-
ing and constantly adding to the store
of knowledge in regard to the aurora.
The importance of the work in Norway
has been recognized by the Rockefeller
Foundation which has helped to finance
a magnificent new auroral observatory.

The work has steadily become inter-
national. As an example, the Inter-
national Geodetic and Geophysical
Union, through a committee of which
Carl Stormer is chairman and the writer
is member for the United States, has

OF SCIENCE

published an auroral atlas and instruc-
tions for auroral observations. One of
its features is a classification of auroral
forms, which is necessary to an under-
standing of the subject. The classifica-
tion is very complete and only the more
important forms will be listed.

Remembering that the different forms
are often poorly defined and that dif-
ferent forms may occur at the same
time, there are two classes of forms:
those without ray structure and those
with ray structure. Forms without ray
structure include: Homogeneous quiet
arcs (Figure 1); homogeneous bands
(Figure 2); pulsating arcs, sometimes
entirely disappearing and then reap-
pearing in the same place; diffuse lumi-
nous surfaces, widely spread but with-
out distinct boundaries. Forms with ray
structure include: arcs with ray struc-
ture (Figure 3); bands with ray struc-
ture (Figure 4) ; draperies (Figure 5) ;
rays (Figure 6); corona (Figure 7).
The figures are reproduced from
Stormer’s new auroral catalog. This
rather formidable list is in itself ample
evidence of the complex phenomenon
which we are trying to explain.

In the earlier days when the develop-
ment of theory was impossible because
of inadequate knowledge of physics, ex-
cellent work was done by the statistical
method. This brought out very clearly
the distribution of the aurora in the
arctic region and established a very
important fact. This is that the lines of
equal intensity are nearly circular in
form, with the center of the circles near

153
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Figure 1

Figure 2

Figure 5

Figure 3

Figure 6
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the unaided eye must be supplemented
by instrumental means and the first
thought is naturally the use of photo-
graphic methods. This is not as easy,
even for quiet forms, as it might seem,
since the aurora, while bright against
the darkness of the night, is relatively
feeble, and it is difficult to take satis-
factory photographs. There also must
be a definite purpose in taking the photo-
graphs in order that useful facts may
be brought forth. Stérmer has done
much to solve these problems and it is

Figure 4

Figure 7

Stormer’s seven forms of auroras, reproduced from his new atlas

Smith Sound in Greenland. Studies of
the earth’s magnetism have given a sig-
nificance to this place, since if we as-
sumed that the earth’s magnetism is
due to a magnet near its center, the axis
of this magnet, prolonged in the general
direction of the north pole, would reach
the surface at Smith Sound. For con-
venience, we will call this the north
auroral pole. The belt of maximum
auroral frequency is found to be 23 de-
grees from the auroral pole and this
fact has proved to be a very serious
stumbling block in the way of those who
are trying to provide satisfactory theo-
ries. The frequency falls off rapidly
both to the north and south of the
maximum auroral belt. The facts are
probably similar for the antarctic re-
gion, but for obvious reasons the ob-
servations there are incomplete and it
is not possible to draw the lines of equal
auroral frequency. (See map, page 155)

N the case of most physical phe-

nomena, methods of observation are
obvious but the aurora is far above the
earth and beyond our reach and it is
therefore not possible to make direct
observations in the region where it oc-
curs. On the other hand, of all the phe-
nomena which investigation has shown
to be related to the aurora, it alone can
be directly perceived by our senses, and
this is a very great advantage. However,

no longer difficult to take satisfactory
photographs. He also has found it pos-

.sible to measure the height of the aurora

above the earth by combined photo-
graphic and astronomic methods. The
method requires that there be two ob-
servers, each with a camera, located at
two stations, the distance between which
is known (as, for example, ten miles)
with direct communication by telephone
or radio so that the cameras may be
exposed at the same instant. A selected
auroral form is photographed at the
same time at each station, this being
made possible by directing the cameras
at one or more selected stars. The aurora
is photographed against the stars and
the displacement with regard to the
stars at the two stations gives the neces-
sary data for computing the height of
the aurora.

A vast number of these determina-
tions have been made, but only a few
characteristic results obtained in Nor-
way need be mentioned. In the maxi-
mum auroral belt the bottoms of the
various forms range from 90 to 100
kilometers (56 to 62 miles) above the
earth, with heights for the upper por-
tions from 300 to 500 kilometers (185
to 300 miles). In one case when ob-
serving in the vicinity of Oslo, Stérmer
obtained a height of 1000 kilometers
or 620 miles. The lowest he has ob-
tained is 80 kilometers or 50. miles and,
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in spite of the fact that persons have
reported seeing the aurora reach the
earth, there is no instrumental evidence
to support this.

If photography can be successfully
employed for the quiet forms, the obvi-
ous thought is—why not motion pictures
for the moving forms? While the idea
has merit, experience has shown that
true motion pictures are impossible be-
cause the exposure must be at least two
seconds. Pictures at this interval would
be valuable though scarcely able to fol-
low the fastest moving forms. There are
many problems to be solved before the
use of this method will be entirely satis-
factory.

Another method of direct observation
is the use of the spectroscope and this
has been done by Vegard. Using a
special type of spectroscope he found
a definite line in the green portion of
the spectrum. Careful study of its char-
acteristics did not result in identification
with any other known line of the spec-
trum. The source of the line was a real
puzzle. Vegard, after experiments in
bombarding solid nitrogen by cathode
rays in the laboratory, was able to ob-
tain this lgge and he therefore advanced
the idea of the existence of crystals of
solid nitrogen in the upper atmosphere.
Later, however, McLennan obtained the
line from a mixture of oxygen and
helium. (See McLennan, “Mystery of
the Green Line,” SCIENTIFIC AMERICAN,
January 1929.—FEd.) It is significant
that the green line has been found to
be present in the night sky everywhere.

N addition to direct observation of
the aurora by the means that have
been described, another line of attack
has been the study of correlations of
the aurora with other phenomena. Since
the auroral belt is in the general region
of the north magnetic pole it is natural
to see whether a relation between the
earth’s magnetism and the aurora can be
found. While the occurrence of auroras
in the maximum auroral belt does not
always correspond to pronounced mag-
netic disturbance, there are no known
cases where an aurora seen far to the
south has not corresponded to a mag-
netic storm and usually to a severe one.
Many theories hold that some sort of
ray reaching the upper atmosphere
spirals around the lines of force of the
earth’s magnetic field. The line of force
passing through a given point has a
definite position with regard to the
earth. If at a height of several hundred
kilometers above the earth the direction
of a line of force is unchanged from that
which it is observed to be at the sur-
face we should expect to find that, in
the case of those forms of aurora with
rays extending outward from the center,
the center would lie in the direction
given by the observation of the earth’s
magnetic field at the surface of the
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earth. It is found by observation that
such centers almost correspond but may
vary by as much as one degree.

Minor fluctuations in the aurora have
also been associated with changes in
magnetism. We have sufficient evidence
that these two phenomena are closely
related and, therefore, work in develop-
ing theories in the one field may be not
only helpful but essential in the other.

We all recognize atmospheric electric-
ity in the form of lightning, but this,
though often severe, is a local, tem-
porary phenomenon. In all parts of the
earth, as evidenced by observations,
there is, however, a continuous dis-
charge from air to earth, minute in
amount but measurable. It would be
reasonable to expect a relation between
this and the aurora, but careful observa-
tions in Norway at the time of a strong
auroral display showed none. Earth-
currents in the upper layers of the
earth’s crust, also minute in amount but
measurable, are found in every part of
the earth. At times these become very
great and are able to interfere with tele-
graph and similar transmission. The
important difference between these and
atmospheric electricity is that earth-cur-
rent disturbances occur in connection
with strong magnetic storms
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the wave which traverses a direct path
from transmitting to receiving station,
generally called the ground wave, and
the wave reflected from the layer. This
layer should not be considered as a
fixed and definite, sharply reflecting
surface, but rather a zone in which the
radio waves are reflected or refracted.
This layer does not remain at the same
height all of the time but goes through
daily fluctuations. In fact, at times
echoes indicate that there are reflections
at a number of different heights.

HERE are two phenomena which are

of special interest to the short-wave
radio operator—fading and skip-dis-
tance. Fading is due to interference
between the direct or ground wave and
that reflected from the layer. It is par-
ticularly in evidence for short-wave
radio reception during a widespread
magnetic storm, but is not important
for long-wave reception. Skip-distance
is generally considered to be due to the
fading out of the ground wave before
that distance from a transmitting station
is reached at which the reception by
way of reflection or refraction from the
Kennelly-Heaviside layer reaches the
earth with considerable strength. The
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to receive come in with ease, while
others ordinarily reached become im-
possible to receive.

Not enough work has been done in
this subject in the auroral region and
other parts of the polar regions. Ob-
servations in Norway do not appear to
indicate very great difference in the
height of the Kennelly-Heaviside layer
there and elsewhere. The Byrd expedi-
tion found extremely variable conditions
which are not yet fully explained. The
relation of the Kennelly-Heaviside layer
to the aurora needs much additional in-
vestigation.

The relation of the aurora to solar
changes is important since these are
undoubtedly the source of the phe-
nomenon. The idea has been advanced
that auroras and magnetic storms are
related to the eruptive solar promi-
nences which at the time of an eclipse
are seen to extend far beyond the sun,
and it is thought that some of these
may reach the earth. The sunspot fre-
quency is associated with the frequency
of auroras that extend to low latitudes,
and there are other possible solar re-
lations which will be brought out in
the discussion of theories.

It is evident that there are a great
many possibilities to be con-

and with aurora reaching far

to the south. The relation o

between the great auroral
displays and increased
earth-currents may be con-
sidered to be established.

T has been stated that

great auroras are associ-
ated with disturbances in
communication by wire or
cable. Since the aurora ex-
ists in the region of the
atmosphere through which
radio waves must pass, its
relation to radio reception
is one of very great im-
portance. Observations have

sidered, and the problem of

e i explaining the aurora is at
G| first thought  staggering.
Some progress has been

made, however, in develop-
ing the type of theory which
it is hoped will eventually
lead to complete explana-
tions.

; S elements in the prob-

[ ) lem we have, then, the
| sun with its known disturb-
ances, the earth with its va-
riable atmosphere and mag-
netic field, the aurora and
| otherallied phenomena. The
|| evidence is fairly complete

been made at a number of

From Geographische Verbreitung des Nordlichtes,

places and, while conditions Ir.
are changed during periods
of disturbance, it is by no
means established that com-
munication is seriously in-
terfered with. It is only re-
cently that a theory has
been developed and obser-
vations have been made which seem to
explain this situation. In the early days
of radio it was difficult to understand
how radio waves passed around the
earth, since there was no adequate ex-
planation for their taking curved paths.
The conception of the so-called Ken-
nelly-Heaviside layer, an ionized layer
about 100 miles above the earth, has
solved the problem and observations
have made it possible to determine the
height of the layer. This is done by re-
cording the difference in time between

Fritz, Justus Perthes, Gotha
Auroras in the arctic. The heavy lines are “isochasms,” lines
of equal auroral frequency. They center around Smith
Sound at the northwestern corner of Greenland, which is
therefore the north auroral pole. The innermost heavy line
marks the belt of maximum auroral frequency. The dotted
lines are the magnetic meridians; they converge at the
north magnetic pole in Boothia Peninsula, northern Canada

shorter the wavelength, the less is the
distance at which the ground wave loses
energy. Skip-distance varies from day
to night and from summer to winter
and with the frequency of transmission.
During strong magnetic storms it has
been found that the height of the layer
is greatly increased and then it remains
at an unusual height till the storm is
over; later the variations in its positions
become normal. During such storms the
skip-distance conditions are greatly
changed and stations ordinarily difficult

that some type of emission
from the sun is responsible
for the aurora, either di-
rectly or by setting up sec-
ondary effects within the
earth’s atmosphere. It is not
unlikely that both primary
and secondary effects play
a part.

The simplest conception is that of a
beam like a searchlight coming from a
small aperture in the sun. This was one
of the first ideas advanced by Birkeland.
By his theory a circular pencil of cor-
puscular rays is shot out from the sun
and traverses space until it reaches the
earth’s magnetic field. It has been found
mathematically that the forces acting
on the rays are capable of distorting
the shape from a circular to an enor-
mously elongated one with axis along
the maximum auroral belt. The indi-
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vidual rays follow along a line of the
earth’s magnetic field until stopped or
until so completely absorbed that the
rays are no longer able to produce
visible radiation. Possible paths of the
rays depend upon their initial velocity
and their susceptibility to deflection
from a straight path.

This theory seemed so reasonable
that a great deal of work has been done
on it in Norway. Birkeland constructed

Courtesy J. A. Fleming, Acting Director, Dept. of Terrestrial Magnetism, Carnegle Inst. of Washington
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meters from the earth. Besides, the
auroral belt thus deduced is too near
the auroral pole. Other types of rays
have been tried. Chapman has worked
out a combination of rays which he con-
siders to be more satisfactory than any
single type.

At this point all theories seem to
come to the necessity of secondary ef-
fects. Stérmer’s theory calls for set-
ting up a ring at a great distance

An auroral camera, designed in Norway. The small crank shifts the plate

a small magnetized sphere which he
called a terella and bombarded it with
cathode rays to see whether he could
produce effects resembling the aurora.
He made many thousands of experi-
ments and among them he produced a
luminous polar ring resembling the
auroral belts. Stérmer then joined him
in submitting the results thus obtained
to mathematical analysis.

SPECIAL effort was made to find

trajectories for the rays which
would theoretically bring them to the
center of the earth, as such rays would
penetrate farthest into the earth’s at-
mosphere. Rays following this direction
or departing from it only slightly can
spiral along the lines of force of the
earth’s magnetic field, while others a
little farther away may spiral around

the earth, producing luminosity only,

after passing around the globe several
times.

Vegard in 1911 began an investigation
which has been carried on by Stérmer
and others to find whether any type of
rays which had become known in con-
nection with the development of X rays
and radium would serve to explain the
aurora. He was satisfied that the alpha
rays of radium came nearest to accom-
plishing this. These start with a definite
velocity and if they strike a layer of
homogeneous matter they penetrate with
straight-line orbits and with little scat-
tering. He claimed that they would have
sufficient penetration, but others limited
the possible penetration to 250 kilo-

from the earth, probably as far as the
moon, and the current set up in this ring
by the rays from the sun accounts for
the observed phenomena. He claims that
only a small change in the observed
values of the earth’s magnetism at the
earth’s surface would be caused by such
aring, but thatitwould bring the auroral
belt to the right place. From recent
radio investigations in Norway he has
found that echoes have been received 15
seconds after the signals were sent out,
and he considers that the radio wave has
penetrated the Kennelly-Heaviside layer
and has been reflected from the outer
ring called for by his theory. Stérmer
agrees that this entire theory is not yet
acceptable. He claims, however, that ex-
ceptionally strong currents in the outer
ring can account for the widespread
aurora.

A recent theory of a somewhat dif-
ferent type, though not differing greatly
in fundamentals, is the ultra-violet radi-
ation theory of Hulburt and Maris of
the United States Naval Research Labo-
ratory. They consider that the activating
force is a burst of ultra-violet light
from the sun. Ordinary radiation of
ultra-violet light sets up the usual mag-
netic and auroral conditions, while un-
usual flares are responsible for unusual
conditions. Ionization takes place high
above the earth. Charged particles are
carried from this region along the lines
of force of the earth’s magnetic field
and for some reason give up their energy
in the vicinity of the earth to produce
the aurora.
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It will be seen, then, that the problem
of the aurora is definitely understood;
that observations have been made in
many fields; and that a general type
of solution that may eventually prove
acceptable has been established. Those
who have given their lives to the study
of the subject consider that we are still
in a pioneer stage. The great need is for
continued observations and especially
for simultaneous observations of the
different related phenomena in the re-
gion of the aurora.

UCH more should be known about

the aurora within a few years if
the present plans of the Polar Commis-
sion of the International Meteorological
Committee, on which practically all
countries doing meteorological work are
represented, are carried out. The plan
is to repeat after 50 years the successful
Polar Year program of 1882-1883, of
observations in meteorology, terrestrial
magnetism, aurora, and allied subjects,
with such additions as the developments
of science and increased ability to pene-
trate the polar regions will permit. In
the Polar Year of 1882-1883, 15 stations
were occupied in accordance with the
plans of the International Polar Con-
ferences of Hamburg. These included
Point Barrow in Alaska, and Lady
Franklin Bay on Ellsmere Island, north-
eastern Canada. The latter is memorable
for the important work done by the
Greeley Expedition before it met dis-
aster.

The plan is to reoccupy the original
stations wherever practicable, and a
number of additional stations. The Com-
mission has expressed the hope that the
United States, through the government
or otherwise, will make, in addition to
meteorological observations, magnetic
and related observations at Fairbanks,
Alaska, and if possible at Lady Franklin
Bay. Auroral observations will be in-
cluded at a number of stations in addi-
tion to the permanent observatories in
Norway and the one now being operated
at Fairbanks.

There is little use in making these
observations unless it is certain that they
will be studied. The international plan
provides for such studies, and for the
United States a number of organizations
are taking an active interest. The Car-
negie Institution of Washington, through
its Department of Research in Terres-
trial Magnetism, co-operates with all
countries in this work and is in close
touch with the work of the Coast and
Geodetic Survey in terrestrial magnet-
ism and allied subje:ts. The Weather
Bureau and the Coast and Geodetic
Survey are interested in the results
which may be obtained, and all civil and
military branches concerned with radio
have a more or less direct interest. This
also is true of many other organizations
throughout the country.



OUR POINT OF

VIEW

Freedmen’s Slaves

HE strange travesty of slavery ex-

isting in a nation that was founded
by freed or escaped slaves 100 years
ago as a haven for others of their kind
and given a name to symbolize forever
their freedom, was made known recently
when Secretary Stimson notified Liberia
that if she did not clean house she would
lose our friendship. It seems to be a
common human failing that we should
do our utmost, once we have achieved
some goal or purpose, to prevent others
from enjoying it or working toward it.

Britain’s Markets

HE Prince of Wales sailed for Ar-

gentina in January, “taking serious-
ly his job of salesman for the Empire,”
with four British automobiles, his own
Moth airplane, and what-not, to “sell”
Britain to South America during the
exposition of British industries in
Buenos Aires. This entire “push” is di-
rected principally against American
manufacturers, and since some British
products can beat ours hands down, it
would be well for us to look to our
markets lest they slip from our hands
to those of the British. The Prince is
no mean salesman!

Ballyhoo on the Radio

ADIO listeners will overwhelmingly

agree with the comments of Dr.
Lee deForest on the present intolerable
conditions in the broadcasting field, and
radio manufacturers will do well to use
their united influence to rid the air of
ill-advised advertisers who are so ef-
fectually monopolizing it and automati-
cally silencing the sets. For be it known
that Mr. Ultimate Listener is the final
arbiter of the air and by a turn of the
switch excludes the offending program.
Unfortunately this remedy automatically
denies his family the programs which
they expected to enjoy when the set was
purchased.

We believe that if radio advertisers
seriously considered the present situa-
tion they would realize that interlarding
70 percent entertainment with 30 per-
cent advertisement "does not gain the
attention or good will of potential cus-
tomers. Every one knows that good pro-
grams cost money and that a large part
of this cost must be covered by fees
from advertisers. But no paper or maga-
zine would long survive that similarly

over-emphasized its advertising ; and we
are convinced that the present unbal-
anced radio programs must be recast
promptly if the popularity of programs
is to be preserved. Offending concerns
need only listen in on some of the well-
arranged programs, where 10 percent or
less of the time is given to advertise-
ments and 90 percent or more to a
carefully chosen and well rendered pro-

Coast Defense

AFTER years of squabbling be-

tween the Army and the
Navy on the subject of which
service’s air force will defend
our coastline, the Army has won
the honor. This seems a wise as-
signment of the job for, after
all, the fleet would need all the
planes it could muster in the
event of a war. This final settle-
ment of the question will now
make possible for the first time
the organization of a permanent
and highly efficient system of air
defense of our coasts which, by
its presumed effectiveness, should
add one more link in our chain
of preparedness to prevent war.

gram, to obtain models that will cause
the radio industry to thrive and enable
the American listener to enjoy high
grade entertainments at his own fireside.

Mussolini’s Salesman

ENERAL ITALO BALBO, who

seems ever to smile above that black
beard which disguises his youth—he’s
in his early thirties—has called the
world’s attention to the progress of
Italian aviation by leading a squadron
of 10 planes, in military formation mind
you, across the south Atlantic. Two
planes crashed with a loss of five lives
and two others were forced down at sea
but these mishaps did not deter the
youthful general. And since Italy is
well represented in the population of
South America, particularly in Argen-
tina, this grand gesture by Mussolini
to stimulate Italy’s South American
trade—for such it was—may have profit-
able results for Italy. At any rate, the
flight showed that great argosies of the
air can cross the south Atlantic carry-
ing freight and mail. We refuse,
however, to take seriously the claim
made by at least one European

newspaper that Mussolini did it to
show the United States that he can send
fleets of bombing planes to our very
doors.

Imperialistic America

ENATOR ASHURST of Arizona re-

cently proposed that we purchase a
portion of Lower California and of the
state of Sonora from Mexico—just like
that, without so much as a by-your-
leave! To Mexicans, this sounded like
imperialism; and it threatened to de-
stroy much of the good will created by
Ambassador Morrow. It called forth
cries of “curious” and “ridiculous” and
doubtless inspired unprintable thoughts.
The Mexican people are not to be blam-
ed for resenting such high-handedness
for it implied that they would have noth-
ing whatever to say in the matter. For-
tunately for the relations between the
two countries, the proposal was, is, and
will be simply a proposal—nothing more.

International Affairs

AFTER passing
through several
crises that seemed
about to wreck the conference, the dele-
gates at the Round Table in London
have reached a solution acceptable to
the British and Indian participants, and
one that will probably be supported in
Parliament by both the Labor and
Liberal members. This happy outcome
is a real triumph for Prime Minister
MacDonald, who has shouldered the
enormous responsibility of attempting
this settlement. Under the provisions,
control of the Army and foreign finance
will remain with the Viceroy; except
for these restrictions, India is granted
a representative government responsible
to an Indian Legislature.

When the Indian princes of the in-
dependent states definitely threw in their
lot with the rest of India, the old argu-
ment, that there was not one India but
several Indias, disappeared. When Tord
Reading accepted the agreement for the
Liberal party it was plain that any op-
position in Parliament by the Conserva-
tives would be futile, even if they would
be disposed to follow the lead of Wins-
ton Churchill in opposing the demands
of the Indians.

Mr. MacDonald’s tactful leadership,
the sympathetic attitude of the Viceroy,
Lord Irwin, the unexpected harmony

(Please turn to page 208)

Renewed Hope for
India’s Autonomy
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MEASURING THE ROTATION OF THE STARS

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

HERE must be some limit to the
amount of information regarding a
distant star, which can be obtained
by studying the lines in the spectrum,
but this limit is still far from being
reached. For nearly 70 years it has been
realized that from the exact positions of
these lines we could find out what kinds
of atoms absorb them, and so make a
qualitative analysis of the star’s atmos-
phere. It was realized too, but more
vaguely, that the strong lines must be
produced by abundant elements, and in
recent years this knowledge has devel-
oped into a thorough quantitative analy-
sis which tells us not only what sub-
stances are in the star’s atmosphere but
how much of each one, and explains
many things that once were puzzling.
In sunspots, whose light can be
studied with very powerful spectro-
scopes, most lines appear double, prov-
ing the existence of a magnetic field
which acts on the absorbing atoms. This
is an old story now, but it is only recent-
ly that the existence of powerful elec-
tric fields in stellar atmospheres has
been satisfactorily established.

XPERIMENTS in the laboratory

showed years ago that when light-
emitting atoms are subjected to a power-
ful electric force their spectral lines are
split up in a complicated fashion. This
“Stark effect,” named for its discoverer,
resembles somewhat the Zeeman effect
produced by a magnetic field. For the
heavier elements, and in particular for
most of the lines of the metals, this effect
is small, but for hydrogen and helium
it is large and the separations are much
wider than can be produced by any
practicable magnetic fields. For the suc-
cessive lines of a series (like the familiar
hydrogen lines) the electrically sepa-
rated components are more and more
numerous and cover a wider range
(which is not the case with the magnetic
separation). More remarkable is the ap-
pearance of entirely new lines under
the influence of the electric field, espe-
cially in helium. These lines have been
identified as forbidden lines which arise
from transitions within the atom, which
under ordinary conditions are extremely
unlikely to happen and so do not pro-
duce lines of perceptible intensity. An
external electric force operates (in a
manner easily explained theoretically)
to break down this prohibition and make
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these transitions occur far oftener, so
that the corresponding lines become
easily visible though not strong. Now
the strongest of these forbidden helium
lines (at wavelength 4469.84, in the
blue) has recently been definitely iden-
tified in a number of stellar spectra
by Dr. Otto Struve of the Yerkes Ob-
servatory. It is near the strong helium
line at 4472 but clearly separated from
it, and agrees exactly with the elec-
trically stimulated helium line and with
nothing else. Two or three similar lines
appear to be present in the same stars.
This is a very convincing proof that pow-
erful electrical forces are actually act-
ing on the atoms in the atmospheres of
such stars, for example, as Gamma

Pegasi.

UT certain difficulties arise. The
first is theoretical. The atmospheres
of hot stars like this are full of free elec-
trons and consequently must be rather
good conductors of electricity. How can
electric forces continue to exist for even
a thousandth part of a second in such a
conducting atmosphere? Would not the’
electrified particles move about until
they had neutralized the original dis-
turbance?

The next difficulty is observational.
Electric fields powerful enough to
cause an appearance of the forbid-
den lines split up some other sus-
ceptible lines, like those of hydrogen,
into widely separated components. Yet
in the stellar spectra the hydrogen lines
are single, although very broad and
fuzzy.

The solution of the puzzle is simple
enough. The electric forces in a star’s
atmosphere are powerful but extremely
local, differing completely in amount
and direction from one atom to the next.
A hot atmosphere is full of free elec-
trons and the positively charged ions
from which these have been separated.
Every one of these charged particles is
the center of electric force and if we
could pick out an atom at random in
the atmosphere we should be practically
sure of finding two or three charged
particles among the half dozen which lie
nearest to it in all directions. Once in a
long time the influences of these neigh-
boring particles will happen to counter-
balance one another, but usually there
will be a pretty lively electric force act-
ing upon the atom. Great numbers of

helium atoms therefore will at any mo-
ment be in a position to absorb the for-
bidden lines, and enough of them will
do so to account for their observed in-
tensity.

As for the hydrogen lines, if we could
isolate those hydrogen atoms which at
a given instant are subject to an electric
field of given magnitude we would
doubtless find them absorbing just the
definite pattern with its numerous com-
ponents which we get in the laboratory.
But other atoms at the same time are
subject to greater or smaller electric
forces and would give more or less wide-
ly spaced patterns, and when all are at
work at once these are all smeared into
a single wide hazy line with no definite
internal structure. After a millionth part
of a second all the atoms will have
shifted their positions over and over
again, but the average effect will be un-
changed. It is still possible, however,
to tell that the Stark effect has been at
work, for if it has we would expect those
lines which show the widest patterns
under the definite conditions of the
laboratory to show the broadest smears
under the chaotic disturbances in the
stars.

Just this happens. Among the various
series of lines into which the helium
spectrum has been analyzed some show
a very small Stark effect, while for oth-
ers it is pronounced; and the haziness
of the stellar lines varies in direct pro-
portion to this. The hydrogen lines
which show a huge Stark effect are still
broader, while the practically unaffected
lines of carbon and silicon are sharp in
the stellar spectra.

HE whole effect of which we have
been speaking varies greatly from
star to star. This again might have been
predicted. The denser the star’s atmos-
phere the stronger will be the electric
forces, the hazier the sensitive lines, and
the stronger the forbidden ones. When
we find, as sometimes we do, a star in
which the forbidden lines are invisible
and the rest are unusually sharp we may
conclude that it or at least its atmos-
phere is of unusually low density. This
means that we have to do with a star of
unusually large diameter and great real
brightness.
This relation between sharp lines and
great luminosity has been known for
years and has been used for finding
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spectroscopic parallaxes. With increas-
ed understanding of the physical proc-
esses this may become an important
method of finding the distances of these
remote stars.

Though these “pressure effects” are
fairly conspicuous in the spectra, the
actual pressures are very low. Accord-
ing to Dr. Struve’s calculations the at-
mospheric pressure in a star that shows
the effect strongly is only 1/10,000th of
that of the earth’s atmosphere at its sur-
face. In the highest stars it must be far
less. There is plenty of other evidence
that these values are not far from the
truth.

VEN in the sun the Stark effect ap-
pears to be present for the hydro-
gen lines, which are normally wide and
not so black as other lines of equal
strength. Since there are undoubtedly
many free electrons in the sun’s atmos-
phere this might have been anticipated.
In some stars, however, the lines are
widened in an altogether different
way. For example in the spectrum of
Altair all the lines are exceedingly wide,
and most of them are so faint that they
can be photographed only on a slow
and contrasty plate and with carefully
timed exposures. When this is done it is
found that large numbers of lines are
present, all equally wide and with fairly
sharp edges (except the very wide hy-
drogen lines), as if the narrow and
rather dark lines of an ordinary spec-
trum had in some way been spread out
into broad faint strips with the loss of
most of their depth. This is quite unlike
the Stark effect, which conspicuously
“plays favorites,” widening some lines
more than others, and when it does act
produces an effect which dies away
slowly so that the dark line fades away
gradually without definite edges.
It was long ago suggested that this
type of widening of the lines could be
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sharply bounded darker regions in the
spectrum.

Even in the absence of rotation the
spectral lines would not be indefinitely
narrow nor perfectly dark. But a little
more arithmetic enables one to work out
just what would happen to a given ob-
served spectral line if the star which pro-
duces it were to be set rotating at any
assigned rate. Mr. Elvey (also of the
Yerkes Observatory) has recently dealt
with this question in a very interesting
way. Using the strong magnesium line
at A 4481, which is little influenced if at
all by Stark effect, and making the ob-
viously sound assumption that in the
stars where it appears sharpest the ef-
fects of rotation can be safely neglected,
he has calculated what the line ought to
look like in stars rotating with different
equatorial speeds, and compared the
results with his measures of the actual
width of the line in various staTs, and of
the degree of blackness at different
points inside it. In this way he has de-
tected more than 20 stars which show
definite evidence of rotational widening
of the lines, and estimated the velocity
of rotation at the equator in each case.
The smallest detectable velocity is about
30 kilometers per second, a slower mo-
tion giving so little widening that it is
confused with the natural breadth of the
line. The most rapid motion is 260 kilo-
meters per second in the case of Alpha
Aquilae (Altair). Three other stars
show a motion of about 200 kilometers
per second and 8 or 10 more get up to
100 kilometers.

HIS tells us how fast the star’s

equator is moving, but not how long
it takes to go round. To work this out
we must know the size of the star. For-
tunately we can estimate this in the
very cases which are of most interest.
Altair, for example, which has a large
and well measured parallax, is known
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Above: Spectrum of Alpha Cygni, a very luminous star of low density. Even the
hydrogen lines H gamma, delta, epsilon, are narrow, while the metallic lines
such as the K line of calcium, are very sharp. Below: Spectrum of Altair, a dense
star in rapid rotation. The rotation widens all the lines. In each the comparison
spectrum of iron is added to either side. Taken with the 100-inch telescope

produced by a rapid rotation of the star.
One side will then be coming toward us
and the spectral lines absorbed here
will appear to be shifted toward the
violet, while those from the opposite
limb will be equally displaced to the
red. Thus all the lines will be equally
widened and a simple calculation shows
that they will appear as shallow but

to give out nin® times as much light as
the sun. Its spectrum shows it to be con-
siderably hotter than the sun—about
8500° on the surface as against 6000°,
so that per square mile it gives off four
times as much light. Hence the star’s
diameter must be approximately 1v4
times that of the sun, or 2,100,000 kilo-
meters, and its circumference 6,600,000
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kilometers. Dividing this by the observ-
ed velocity, 260 kilometers per second,
we find a rotation period of 25,500 sec-
onds or about seven hours. This is the
shortest rotation period which the ob-
servations indicate for any star.

Next comes Delta Ursae Majoris (the
star at the junction of the bowl and
handle of the Great Dipper) for which
the equatorial velocity is 200 kilometers
per second. This star is more than four
times as far away as Altair and is ac-
tually more than twice as bright. Its
probable diameter is 2,600,000 kilo-
meters and the corresponding rotation
period is 11 hours. For a few other stars
the period comes out less than a day.

Some allowance must be made for
the fact that only a part of the equa-
torial velocity (namely, the component
in the line of sight) operates to widen
the spectral lines. But, even so, it is
clear that the large majority of the
white stars (to which alone the present
discussion applies) must take longer to
rotate. Those which go round in three
or four days can in due time be picked
out by the methods just described (ex-
cept for the few which have their poles
pointing almost toward the sun). The
general run of the stars for which the
rotational widening is imperceptible
probably have rotation periods of a
week or more.

NE further question remains. Can

a star like Altair whirl so fast
without being broken up by centrifugal
force? The answer to this involves such
simple arithmetic that it might fairly
be set as an examination question for
college students. From the well known
relation between the real brightness and
the mass of the star it appears that the
mass of Altair is a little less than twice
the sun’s, and hence that the force of
gravity at its surface is 80 percent of
that at the sun’s surface. The centrifugal
force corresponding to a rotation period
of seven hours is found to be 30 percent
of the gravitational attraction.

This is considerable, but not enough
to break up the star. For the planet
Saturn the centrifugal force is 10 per-
cent of the equatorial gravity and the
effect is to bulge out the equator so that
the polar diameter is about 10 percent
less than the equatorial. By this analogy
we may estimate that the equatorial
diameter of Altair is about half again
as great as the polar. A more rapid ro-
tation, say in four or five hours, would
probably cause the star to divide into
two separate masses such as are known
among eclipsing variables. But, as it is,
Altair appears to be inside the “zone
of safety,” though not much inside. As
it represents a case of extremely rapid
rotation, picked out of a large number
of slower moving objects, we should ex-
pect it to be near the limit and may well
be satisfied with this result.



A FLOATING ELECTRIC POWER PLANT

View of the aft deck of the Jacona after its
conversion, showing the ship-shore cable tower at

HE New England Public Service

Company, having its principal office

at Augusta, Maine, operates and
controls about 80 generating stations in
Maine, New Hampshire, and Vermont.
A few of these are steam stations but
most of them are hydro-electric. It also
supplies, transmits, and distributes a
large part of the electric service in these
three states. The hydro stations are all
located inland on the principal rivers.
From these generating stations, trans-
mission lines extend to many coast
towns to serve the public and numerous
important industries. A large part of
the energy required by the subsidiaries
of the company is supplied by water
power but it is necessary to have a
certain amount of steam auxiliary to
insure continuity of service in time of
drought or in case of interruption to
transmission lines.

Changing conditions in certain com-
munities are responsible for rather rapid
variations in the demand for electric
power. These changes require expendi-
tures of large sums for transmission
lines or construction of new plants, or
possibly both, which in years may be
of less service. These conditions are
particularly difficult to meet in regions
where there is considerable hydro-
electric power which in time of drought
requires the aid of steam-driven aux-
iliaries.

Faced with these conditions, the com-

160

pany hashad under consider-
ation for some time the prob-
lem of a floating power plant.
After an extended investiga-
tion the company decided to
purchase from the United
States Shipping Board the
S.S. Jacona, a cargo vessel of
7000 tons, 380 feet long, and
53 feet beam. This vessel has
now been converted into a
floating power plant by the
Newport News Shipbuilding
and Dry Dock Company who
made the necessary changes
and installed the equipment.

The propelling .equipment,
boilers, and engines were re-
moved and foundations con-
structed to accommodate the
new equipment which con-
sists of four boilers and two
turbo-generators each rated
10,000 kilowatts. The

maximum capacity of this
plant is 20,000 kilowatts.

Practically all the cargo and ma-
chinery spaces. are occupied by new
equipment. Near the forward end of
the ship is a cargo space occupied by
a donkey boiler and coal bunker. This
boiler will be used for heating and
operating equipment on the ship when
being towed. Following this is another
cargo space which constitutes the boiler
room. The second deck has been prac-
tically removed to make room for the
boilers which extend to the main deck.

By A. T. LITTLEFIELD

Central Maine Power Company

In the space besides the boilers, there
are two motor-driven and one turbine-
driven boiler feed pumps, two oil
pumps, three oil heaters, one oil trans-
fer pump and bilge pump, and numer-
ous boiler meters and instruments.

HE boiler equipment consists of four

Babcock and Wilcox marine type
boilers equipped with air pre-heaters,
inter-deck superheaters, Diamond soot
blowers, and oil burners. These boilers
will deliver 280,000 pounds of steam per
hour at 425 pounds pressure and 250
degrees, Fahrenheit, superheat. Each
boiler is equipped with 11 Cuyama
burners. The fuel oil is supplied to the
burners at 300 pounds pressure and
300 degrees temperature. Two of the
boilers are equipped with de-super-
heating coils. This steam will be used
for heating oil and operating auxiliary
equipment. The furnace walls consist
of a high-grade fire brick and special
insulation. There are one stack, and one
forced and one induced draft fan for
each pair of boilers. The fans are
equipped with variable speed motors
controlled from the boiler room floor.
This boiler plant is designed to be
operated at 83 percent efficiency.

Near the center of the ship is a built-
in steel oil tank with a capacity of
250,000 gallons, or enough to supply
the plant about five days at full capacity.
This tank has been subdivided and re-
conditioned and fitted up with all neces-
sary equipment for measuring and heat-

The switchboard and control room resembles somewhat this part of a similar
plant on land, it not being necessary to crowd equipment as is usual on shipboard
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ing oil. On the second deck level over
the oil tank are the high-pressure heat-
ers and surge tank supplying the boiler
feed pumps.

Aft of the oil tank is the old boiler
and engine room. This space is occupied
by one of the 10,000-kilowatt turbines
and its auxiliaries. Next comes a cargo
space which is occupied by the second
turbine and auxiliaries. Following this
is another cargo space near the stern
of the ship which constitutes the switch-
board room. Switching equipment is
located on the second deck and a bank
of transformers is mounted below.

HE turbines are General Electric

Company’s standard power house
machines of the very latest design and
are of high efficiency. They will operate
at 3600 revolutions per minute on 400
pounds pressure and 250 degrees super-
heat, and will exhaust into surface con-
densers at one inch absolute back pres-
sure. With these steam conditions, steam
consumption of the turbine alone will
be approximately 9.4 pounds per kilo-
watt at full load.

The turbines are direct-connected to
the generators which have a closed
system of ventilation. Cooling water for
the air coolers and oil coolers will be
supplied by the main circulating water
pump.

The condensing equipment is fur-
nished by the Westinghouse Electric
and Manufacturing Company. The con-
densers are of the single pass type and
the tubes are expanded at both ends.
Fach condenser is suspended on the
turbine exhaust flange.

Condenser water connections are ar-
ranged on both sides of the ship and
the main circulating water tunnel ex-
tends athwart-ship so that water may
be taken in from either side.

The closed feed water system has
been adopted and only the make-up
water is being de-aerated. This water
is de-aerated by means of a small heater
and vent condenser before entering the
evaporator. Fresh water will normally
be used for make-up but the plant will
be prepared to operate with salt water
if necessary.

With the exception of a few auxil-
iaries, the plant is divided into two sep-
arate units. Two boilers are arranged
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to serve each turbine, each
unit having an evaporator.
low-pressure heater, high-
pressure heater, and boiler
feed pump, with an auxiliary
boiler feed pump so arranged
as to serve either system.

The generators are built
for either 11,000 volts “Y”
or 6600 volts delta. Leads are
brought out from each wind-
ing and carried to the Allis
Chalmers Reyrolle Units
where the change-over is
made through a plug type
carriage unit.

Most of the auxiliaries are
motor-driven but there are
enough steam-driven units to
enable the station to start up
if there should be a break
in the transmission lines and
it became necessary to start
the plant without power on
the ship.

The ship is provided with double bot-
tom tanks for oil and water storage but
these tanks will not be used at present
as there is no demand for them. The
forward and- after peak tanks, however,
are connected up for service, principally
to maintain the trim of the vessel. The
bilge, ballast, and oil transfer systems
have been reconditioned and modified to
suit the arrangement and will be similar
to any other ship.

HE crew’s quarters forward and aft

have not been disturbed, but the
midship quarters were reconditioned to
accommodate 15 to 20 men when the
ship is being towed. One mast was un-
shipped to provide room for the boiler
stacks and the other kept in place fully
equipped to assist in handling equip-
ment.

The method of making electrical con-
nections to the shore has been a prob-
lem involving considerable study. The
arrangement finally decided upon con-
sists of a steel tower on the dock and
one on the port side of the ship, built
on the main deck about in line with the
center of the switchboard room. Ar-
rangement is made to transfer this tower
to the opposite side whenever necessary.
Two separate three-phase circuits con-
sisting of heavily armored and insulated
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Looking aft in the boiler room. Fresh water
is normally used but salt water may be used

cable will run up these towers and over
a barrel cross-arm structure to the dock
tower. A considerable amount of slack
will be left in the cable between these
towers to compensate for the rise and
fall of the tide which normally is about
10 feet, but at times of severe storm may
go as high as 18 feet.

Facilities for berthing have been made
at Bucksport, Maine, where a large
paper mill is in the course of construc-
tion. This paper mill will consume ap-
proximately 20,000 horsepower.

As the ship will have no propelling
equipment it will be necessary to tow it
from place to place as the occasion de-
mands, and water, oil, and electric con-
nections made to existing facilities
ashore.

This floating power plant is really a
stationary plant placed inside a ship
and combined with several marine fea-
tures. Being the first plant of its kind,
there naturally were many problems to
work out and these involved consider-
able study. However, the power com-
pany endeavored to make this a thor-
oughly modern and highly efficient
plant in every way, but since it is in-
tended to be more of a utility station
and the load factor is indeterminate,
they, of course, have not gone to the
extreme in efficiency.
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A view of a modern studio showing a variety of activities—sculpture and taxidermy
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SCULPTURE AND TAXIDERMY JOIN FORCES

Artists coloring wax figures of gi-

raffes for a miniature museum
group. Finished group at the right

OT far from New York City is a

disused moving picture studio

where another type of studio work
has replaced the old time “slap-stick”
comedies of two decades ago. Here the
skins of wild animals are transformed
into lifelike forms. In one corner an
elephant is being mounted for the music
room of George Eastman. In another
part, miniature groups of animals are
being designed and modeled in a new
medium for the “friendly museum” that
does not possess a deep pocketbook.
Such groups are as educaticnal as those
of life size and are beloved of children
and grown-ups alike. These miniatures
cost less than 8 percent as much as the
huge groups in which only a rich mu-
seum with plenty of space and large
resources can indulge. In other words,
this studio caters to the “4000” as it
were, and not to the “400” which are
apt to have their own extensive prepara-
tion rooms. However, there are many
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times when even a great museum like
the Field Museum of Natural History
is glad to procure, by contract, such
a beautiful model or group as is shown
on the opposite page.

The zoological art studio we illustrate

rond o 535

> ha

is that of Jonas Brothers at Yonkers,
New York, and one of our editors re-
cently spent an enjoyable morning there
selecting some pictures for presentation
to our readers.

In the studios, talented young men
receive excellent training while actually
attacking the problem of art. No better
schooling could an artist have for ani-
mal sculpture than by surrounding him-
self with such activities as are found
in this studio. Here he gains structural
understanding of the various animals
and acquaints himself with the charac-
teristics and habitat of the various.mem-
bers of the animal kingdom, under au-
thentic leadership. John Jonas, famous
big game hunter and explorer, is presi-
dent of the studios; Louis Jonas, well
known sculptor, is director of museum
activities; and Leslie Jonas, mechanical

T ———

T

Louis Jonas modeling a Guernsey bull from life. This will be one of a large
series of farm animals for the new Museum of Science and Industry at Chicago
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engineer, is in charge of production.

A well organized staff of artists and
technicians is constantly engaged in de-
signing and constructing animal and bird
groups for natural history museums.
The miniature models of mammals are
on a scale of % life size. Many of these
mammals are in groups, such as the
giraffes illustrated. In all instances care-
ful initial studies are made from nature
or from photographs. Motion pictures
are a great source of information. With
the aid of special projection machinery,
the animal’s movements, general physi-
cal makeup, and physiology can be
studied most satisfactorily. Whenever
possible, models are made and the casts
colored from life.

The method of mounting the walrus
group is that known as the “Akeley
process” which has been further de-
veloped and adapted to the mounting
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of walruses. The skeleton is covered
with wire cloth and plaster, forming a
shell over which the clay model is made.
When the model assumes its general
shape and size, it is coated with a soft
clay composition and the skin is put on.
Now the soft tanned skin is gradually
worked into the clay composition until

1: General shape of walrus formed
with wire cloth and plaster over
actual skeleton. 2: Skin placed
loosely over clay model. 3: The de-
tails are worked out by pressing the
skin into the soft clay preparatory
to making the mold. 4: Reinforcing
the plaster mold. 5: Removing the
plaster and clay core. Hide remains
in mold which is reinforced with
permanent material. 6: Removing
last piece of mold. Below: Group
of walruses in the Field Museum
of Natural History, Chicago, Ill.
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the desired lifelike texture is gained,
with all the wrinkles and other fine
details brought out. The skin-covered
model now is ready for the mold. Plaster
about one inch thick is applied directly
over the skin and is reinforced with
woodwork. This plaster shell holds the
skin in its final place. The whole struc-
ture is turned upside down and all the
skeleton, plaster core, and clay removed.
The skin remains in the plaster shell
and is reinforced with a durable materi-
al about 14 inch thick. This is now al-
lowed to dry and after several weeks
the plaster shell is removed and the
skin is there in its lifelike form, per-
manently reinforced yet light and very
durable. The surface of the skin is
cleaned, soaked with waterproof materi-
al, and then painted. The background is
supplied at the museum where the ex-
hibit is to be shown.




THE FUTURE OF THE ROCKET

THE accompanying discussion
of interplanetary rocket trav-
el may please some, displease
others. The proponents of the
space rocket have not yet dem-
onstrated its practicability but
its opponents cannot demon-
strate its impracticability. We
shall have to wait and see, in
the meantime keeping an open
mind. Doubtless some of the
students of the subject are rather
optimistic and perhaps more
enthusiastic than circumstances
warrant. Still, one recalls the
famous case of the great New-
comb proving that ordinary air-
plane flight was a physical im-
possibility and, eight weeks later,
the Wright brothers actually
flying—another fine-spun theory
set at naught by a mere fact.
There are enough parallels to
this case to make a cautious
person still more cautious about
predicting the impossibility of
interplanetary rocket travel.
—The Editor.

By DAVID LASSER

President of the American Interplanetary Society

the speed. Thus the rocket is peculiarly
fitted for operation at high altitudes or
in open space where presumably there
is an almost complete vacuum.

There are several other conditions
that govern and limit the rocket’s field
of application. The experiments of God-
dard, Oberth, and others, have demon-
strated that the rocket operates at its
greatest efficiency when the gases of
combustion flow out of the exhaust
nozzle at the greatest speed. Goddard
found in his experiments that when, for
example, the speed of expulsion of the
gases is about 1000 feet per second, the

‘N simplest terms, the rocket consists
of a tube in.which there is a cham-
ber open at one end to the outside.

In this chamber fuel, such as smokeless
powder, is burned. The gases of combus-
tion thus formed exert a high pressure
in every direction. Their pressures on the
side walls of the chamber balance each
other, but the pressure parallel to the
chamber causes two shings to occur.
The gases press upon the end wall of
the chamber and, conversely they tend
to rush out of the chamber through a
nozzle into the open. Due to these pres-
sures, caused by the tendency of the
"gases to expand, a force is exerted on
the end wall, which pushes the rocket
ahead.

This action does not depend on the
medium, such as air, outside the rocket.
In fact, the operation of the rocket is
helped rather than hindered in a vacu-
um. Although the power obtained at
the tail of the rocket may not be so
great in a vacuum as in air, because in
a vacuum the gases tend to expand and
escape more quickly and thus lose their
energy more rapidly, the reduction in
head resistance, due to the absence of
air, more than outweighs this factor.
The air resistance against any moving
body increases directly as the square of
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R. B. GODDARD. i

RCCEET APPARATOS
APFLIGATION FILID BOT. 4, 1913

1,102,663.

Patented July 7 1914

Drawing from Professor Goddard’s
original patent on a duplex rocket

efficiency of the fuels—the obtained
percentage of their latent chemical en-
ergy—is about 2 percent. When he ob-
tained a speed of expulsion of 7000
to 8000 feet per second, the efficiency
was between 55 and 65 percent. In other
words, with greater speeds of expulsion
of the gases, the efficiency rises very
rapidly. Furthermore, the work of these
experimenters has revealed that the
efficiency is greatest when the speed of
the rocket approaches the expulsion
speed of the gases. From this it is easily
seen that the rocket is a means of trans-
portation whose efficiency is best de-
veloped at very high speeds compared
with those to which we are accustomed.

Some of the attempted uses of the
rocket doubtless are doomed to prove

failures, while others may achieve a suc-
cess that will astonish even the most
optimistic rocket enthusiasts of today.
The early efforts of Max Valier and
Fritz von Opel, German experimenters,
were directed toward the utilization of
the rocket principle on the motor car
and the airplane. Because the airplane
could not be driven safely at speeds
greater than 400 miles per hour, and
the practical motor car was limited to
about 100 miles per hour—due in both
cases to the enormous friction of the
air encountered at such high speeds—
these experimenters soon realized that
the field of the rocket was destined
for other than terrestrial transporta-
tion. As has been stated, at speeds much
lower than the expulsion speed of the
gases, the efficiency of the rocket de-
creases very rapidly. Between such
speeds, therefore, as 400 miles per hour,
which may be the limiting speed of the
airplane, and upward of 3000 miles per
hour, at which the rocket must travel
for a reasonable efficiency, there exists
a wide gap.

E are forced, then, to view the

rocket as an instrument which can
operate safely at speeds approximating
3000 miles per hour, in mediums offering
little resistance to its passage. Four such
fields are open: first, for terrestrial
transportation at high altitudes; sec-
ond, for the observation torpedo; third,
for the establishment and operation of
a station in space; and fourth, for ex-
tensive travels into outer space and pos-
sibly to other planets.

Colonel Lindbergh has stated recently
that future long distance flying will be
done at high altitudes, say at 25,000
feet; for only then can an airplane be
freed from the terrors of storm, sleet,
fog, and snow, and be rid of the re-
sistance of the denser, lower air. Yet the
airplane is not a high-altitude machine.
Its propellers must secure their traction
by cutting through the air, its wings
must be supported by the air, and the
motor needs oxygen for its operation.
To play the réle that Colonel Lindbergh
assigns to the airplane, nothing is better
fitted than the rocket. With it, long dis-
tance flights become not only possible
but necessary. As Max Valier has
shown, a rocket ship equipped with
wings could leave a Berlin airport,
climb to a 40-mile altitude, and after a
horizontal flight over the Atlantic
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Ocean, glide slowly down to New York
—all in one hour. At the 40-mile level
the resistance of the air is so small,
probably not more than one hundredth
of what it is at sea level, that a speed
of 3000 miles per hour is easily obtain-
able. Valier has shown that such a craft,
carrying passengers, mail, or valuable
express, need not have greater power
than an airplane to do an equivalent job.

Here, then, is one important field for
the rocket, a field to which its peculiar-
ities perfectly adapt it. And as has been
pointed out, it is only for long distance
trips at a high altitude that the rocket
can thus be utilized.

The present efforts of Dr. Goddard
and the Advisory Committee assisting
him under a liberal grant of funds by
Daniel Guggenheim, are directed toward
the perfection of what might be known
as an “observation torpedo,” a
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The observer or observers in this
“station in space” will maintain com-
munication with the earth by radio or,
if that is not possible, by light signals.
Relief and supplies will be furnished by
an auxiliary rocket sent from the earth.
As many stations may be established as
desired, each, of course, covering a cir-
cumferential segment of the terrestrial
sphere. Such studies of outér space as
are made possible by the observation
torpedo and the “station in space” must
of course precede attempts to conquer
outer space and make a journey to the
moon or to some other planet. Only by
a precise knowledge of the conditions
existing in free space (temperature,
pressure of atmosphere, if any, exis-
tence and field of activity of meteors
and cosmic rays) can man plan to build
a ship capable of making an inter-
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Bachrach

rocket carrying various devices
for measuring temperature and
pressure; for taking samples of
air; and for photography. The
torpedo will be sent unmanned
to a high altitude. When the
power of the rocket’s upward
flight is exhausted, the devices
will perform their work, a para-
chute will spring from the cap
of the rocket and allow it to de-
scend gently to earth. These mechanical
eyes can be sent aloft as often asrequired
to any predetermined height, not only
to gather weather information invalu-
able to aviation and commerce, but also
more general information of value to
science.

UT the observation torpedo has its

limitation—it is a costly process to
send these rockets aloft continually, es-
pecially when the area to be observed
is so great. Otherwise, the particular
data obtained will be of only local and
transitory value. What has been pro-
posed to serve to supplement the pur-
poses of the observation torpedo is the
“station in space.” This conception we
owe to Hermann Oberth of Mediasch,
Germany.

Herr Oberth proposes that we take ad-
vantage of the dual forces of gravitation
and centrifugal force to send a rocket
aloft which shall circle continually
around the earth. Rising to a height of
about 500 miles, equipped with all man-
ner of observation devices, the rockét
will acquire a speed of some five miles
per second parallel to the earth’s sur-
face and then, with power shut off, it
will continue to circle the earth in-
definitely, unless destroyed. From this
“station,” which will encircle the earth
every two hours, a scientist-observer will
watch cloud movements,observe thestars,
note changes in the sun with their result-
ant effect on terrestrial weather, radio
communication and other electric phe-
nomena; and gather valued information.

MEN OF SCIENCE
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Goddard, Dr. Robert H(utchings), 17 Gates Lane,
Worcester, Mass, *Physics. Worcester, Oct. 5,
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10-11, A.M, 10, Ph.D, 11. Instr. physics, Wor-
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planetary journey and to protect him-
self against adversity.

For such an ambitious trip as the
latter, the rocket is the only means thus
far devised. The properties of the rocket
which would fit it for high altitude
transportation and for extra-terrestrial
observations, also would fit it for long
journeys to other worlds. The speed of
nearly seven miles per second necessary
to escape the gravitational attraction of
the earth is well within reason, and a
solution is possible by the use of the de-
tachable rocket.

In the detachable rocket the space
ship will have attached to its tail, in
railroad car order, two, three, or more
separate rocket motors. When the ship
leaves the earth the last or tail rocket
(which naturally is the largest) will be
put into operation and bring the rocket
up to a predetermined speed, say two
miles per second, before it is uncoupled
and by means of a parachute allowed
to drift back to earth. The rocket re-
maining at the end is now operated and
the speed of the ship is increased to
four miles per second before its fuel
charge in turn is exhausted. It, too, is
uncoupled; and so on, until only the
ship proper and a non-detachable rocket
are left. Before the last remaining fuel
is exhausted, the rocket already has a
speed sufficient for it to escape the earth
and on a predetermined course to travel
to another planetary body.

Professor Goddard and biographical
recordin“American Men of Science”

Some of those who admit the pos-
sibility of a rocket ship traveling,
say, to the moon, assert that no re-
turn for the ship is possible—for fuel
can not be carried for the round
trip. Even if this were true, in the

light of fuels now available, that

would not of itself place a barrier

against an interplanetary journey.
Granted that funds for the construction
of rockets were available, and that a
trip to the moon were contemplated,
perhaps a dozen small rockets could
first be dispatched, each carrying, in
addition to the fuel and supplies for
its own trip to the moon, a small addi-
tional amount. These rockets would all
land in the same lunar neighborhood
and when the main rocket arrived it
would gather the surplus fuels from the
small rockets, for its return trip. The
small rockets would remain on the
moon or else be salvaged.

FREQUENTLY I am asked, “Grant-
ing that a trip to the moon is pos-
sible: how then can your space travelers
exist on that airless, waterless globe;
and how can they return to earth?”
These questions are fair, and they de-
mand an answer. However, I can point
out only the scientific principles; I
can not give an engineering blueprint
of the answer, for the particular answer
must depend, very largely, on discoveries
which must first be made on the nature
of extra-terrestrial space, and on
further research of the moon. The 200-
inch telescope now being constructed
may, for example, upset our present no-
tions of the nature of the lunar su-face.

For existence on the moon, where
there is no air—no pressure to equalize
that which our bodies are accustomed
to on earth, namely, 14.7 pounds per
square inch, and no water vapor—ar-
tificial equipment obviously is neces-
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Fritz von Opel, the German manufacturer and
rocket car experimenter, with Frau von Opel

sary. A form of equipment which would
provide all three necessities could very
well be a rigid diving suit used by deep-
sea divers. The weight of the equipment
need not be a handicap; in fact it would
be an advantage. Since the gravitational
pull on the moon’s surface is only one
sixth that on the earth’s surface, a
terrestrial being must have some extra
weight to ballast himself on the moon
in order to walk or move about without
discomfort. A suit made of almost any
metal, flexible enough to permit bodily
movement and provide an equalizing
pressure of 14.7 pounds per square inch
against the body, might serve. Artificial
air with the proper amount of oxygen
would be kept in the space flyer and a
form of gas mask in the space suit
would be filled with it each day.

I have not counted on replenishment
of supplies from the moon but, even
assuming that there is no pure oxygen
or water on it, there is no reason to as-
sume that salts and mineral rocks can
not be broken down to provide oxygen
and water. The first trips made to the
moon will be merely journeys to pro-

SCIENTIFIC AMERICAN

vide a quick inspection of
lunar conditions, with a
rapid return to earth. Only
after these conditions have
been determined in full can
a more extended stay, to
reap some of the advan-
tages of interplanetary trav-
el, be made.

Another serious obstacle
to existence on the moon is
the extreme temperatures
prevailing. During the lunar
day, which lasts two weeks,
a space traveler would be
exposed to the full solar
heat; and during the two-
week lunar night he would
have to exist at an extreme-
ly low temperature.

If the space suit were double walled,
with a vacuum between the walls, body
temperature might be preserved to a
certain extent. The space ship also
should be double walled and provide its
own heating system for the long cold
nights. For relief from the heat of the
sun, advantage might be taken of the
shade offered by the deep lunar craters,
or a migration to the “terminator” of
the lunar surface where the sun was
just above the horizon. Here, a more or
less equable temperature should pre-
vail and, by keeping step with the com-
paratively slow movement of the moon
in relation to the sun, the space ship
could be kept continually near the divid-
ing line between day and night.

For the return to earth, one method
already has been pointed out: sending
a number of auxiliary rockets each car-
rying a surplus of fuel for the return
journey of the main rocket. The amount
of fuel necessary, of course, would be
much less than for the journey to the
moon, for on the return, on leaving the
moon, the space ship need combat a
gravitational pull only one sixth of that
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of the earth. Furthermore, the earth it-
self would begin to aid the space ship
when it had traveled only about 24,000
miles from the moon. Thus, the escape
from the moon to the earth would need
considerably less than one fiftieth of the
power required for the earth-moon trip.
The return trip need not, then, cause
serious difficulties, for if no space ship
can be designed that can carry one
fifticth of its fuel as reserve, a trip to
the moon would be sheer suicide in any
event.

The answers given here are merely
suggestions of the ultimate solutions. It
is enough to say that the basic scientific
principles involved are sound.

HE application of man’s ingenuity,

and his use of the manifold re-
sources of nature in extending the
power and use of the rocket, has but
begun. As the skepticism of the world
gradually dissolves and more and more
experimenters are attracted to the pos-
sibilities of making original contribu-
tions to this new art, our control over
the rocket should be extended geomet-
rically.

I foresee, being steadily leveled un-
der the assault of determined and far-
visioned technicians, the problems of
the finding of new and more powerful
fuels, the control of these fuels, and the
question of the stabilization of the
rocket in flight.

If we are not to be appalled by the
difficulties in harnessing the giant that
slumbers in the rocket, it can open up
a new era of our conquest over nature;
we must decide whether the game is
worth the candle. My own answer is an
emphatic “yes!” In any event, the rocket
is here to stay. It has a field of useful-
ness given to no other instrument, and
by the intensive exploitation of its use-
fulness the ultimate conquest of space
should prove possible.

From A. B. Scherschevsky, Die Rakete.
C.J.E. Volckmann Nachf. G.m.b.H. Berlin-Charlottenburg

Typical pages from foreign technical treatises on rocket
flight, showing that physicists, engineers, and mathematicians
have given more serious attention to the technical problems
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involved than many realize. This is especially true of the
Germans and French, in whose languages a large literature
on the subject exists, and who are ahead of us in rocketry




SCIENTIFIC PROGRESS IN 1930

Alarms—True and False

HE editor frequently is asked to “name the most

significant scientific event of the previous year.”
This he cannot do. Nobody can. True, it is pos-
sible, often by following the line of least effort or
perhaps, being motivated by some journalistic aim,
to name and recompense with a prize an event in
science which after so short a lapse of time has the
outward appearance of being the most outstanding
—if only one which has made a big noise in the
newspapers. But future historians alone will be in a
position to select the most significant scientific
event of 1930 or any year.

Who, for example, could and would have selected
as early as the following winter the most significant
scientific event of 1831, Faraday’s research on induc-
tion? Only many years later was this simple little
experiment clearly seen to have been the progenitor
of the world’s whole 90-billion-dollar electrical in-

dustry. How many, on the other hand, if fool-
hardy enough to engage in this premature picking
pastime, would be likely to select discoveries des-
tined later to be regarded as “false alarms”?

Thoughtful persons will not seriously make this
attempt.

We publish this month a part of the annual
Science Service summary of the past year’s hap-
penings in the world of science, pointing out how-
ever that, if the past provides a criterion, only a
fraction of these researches later will turn out to
have afforded major contributions to knowledge.
As time elapses and a maturer viewpoint thus is
gained, we shall endeavor—as we always do—to
present carefully weighed accounts of those few
scientific discoveries which, after running at least
the first gauntlet, are seen to be candidates of major
importance.—The Editor

Aeronautics

The highest altitude ever reached by
man was attained by Lieut. Apollo
Soucek, naval flyer, when he climbed to
43,166 feet, more than eight miles.

The difficult east-west crossing of the
Atlantic was successfully made by Cap-
tain Dieudonné Coste and Maurice Bel-
lonte in the Question Mark, flying from
Paris to New York in 37 hours, 18 min-
utes.

An expanding rubber leading edge
for airplane wings, called “airplane
overshoes,” to prevent the formation of
ice on the wings, was invented by Dr.
William C. Geer, of Cornell University.

Captain Frank M. Hawks took just
12 hours, 25 minutes, 3 seconds to cross
the continent from Los Angeles to Val-
ley Stream, Long Island, setting a new
record; the time included three stops of
15 minutes each.

The world’s largest airplane, the Ger-
man DO-X, made successfully its first
long distance flights.

A new refueling endurance flight rec-
ord was set by Forest O’Brine and Dale
Jackson in the Greater St. Louis at 647
hours, 28 minutes, 30 seconds.

The Curtis Tanager, with its auto-
matic wing slots and floating ailerons,
won the 100,000-dollar prize of the Gug-
genheim Safe Aircraft Competition.

The world record for duration with-
out refueling was established by two
Italian flyers, U. Maddalena and F.
Cecconi, at 67 hours and 13 minutes;
they also made the record. for distance
in closed circuit, 5088.27 miles.

Dr. Hugo Junkers completed and put
into operation his huge flying wing, a
plane carrying more than three tons,

with a cruising range of 2000 miles, in
which space for engines and passengers,
cargo and fuel is made an integral part
of the wing.

An unofficial world record for a dura-
tion flight in an engineless plane, was
made by Jack Barstow at Point Loma in
California, when he glided for 15 hours,
13 minutes in a sailplane.

The large British airship R-101 was
destroyed by explosion in a storm in
France.

The first attempt to come to earth on
a glider launched from an airship, was
successful when Lieut. R. S. Barnaby
descended from the airship Los Angeles.

With a flight from Ireland to the
United States, Capt. Charles Kingsford-
Smith and crew in the Southern Cross
completed a trip around the world.

A non-stop flight of 3400 miles from
Cardington, England, to Montreal, Can-
ada, was made by the airship, R-100.

An unofficial world speed record for
airships was set by the R-100 at 81.5
m.p.h.

Photographs taken at a distance of
270 miles from the subject by Capt.
A. W. Stevens in an Army plane set a
new record in long distance aerial pho-
tography. '

The women’s altitude record was set
by Miss Elinor Smith, 18 years old, at
27,418 feet, more than five miles.

Captain Wolfgang von Gronau and
three companions made the first east-
west seaplane crossing of the Atlantic
by way of Iceland and Greenland.

The first woman’s solo flight from
England to Australia was accomplished
by Miss Amy Johnson.

A world’s speed record for women
was established by Miss Amelia Earhart

at the speed of 181.157 miles per hour.

An 1800-mile air line, from Ft. Mc-
Murray near Edmonton, Alberta, to Ak-
lavik on the Arctic Ocean, was put in
operation.

Anthropology and Archeology

An elaborate system of canals built
by Indian engineers in Arizona about
1200 a.p. was photographed and sur-
veyed by an airplane expedition direct-
ed by Neil M. Judd, archeologist of the
United States National Museum.

In an almost inaccessible region of
the Kuskokwim River, Dr. Ales Hrd-
licka, of the Smithsonian Institution,
found 3000 living Eskimos belonging to
the old, original type, quite unlike the
present race of Eskimo.

Evidence that the Maya understood
the false perspective was found at Ux-
mal buildings by the Tulane University
Expedition; additional buildings and 19
important date stones were discovered
at Uxmal.

Highly accurate predictions of eclips-
es of the sun and the moon were made
by the Mayan Indians eight centuries
before Christ, Dr. Herbert J. Spinden,
of the Brooklyn Museum, discovered.

Clearance of ancient ruins in Rome
continued, with the removal of modern
buildings to display the old buildings to
better advantage.

Evidence of 1000 years of Biblical
history, from 1600 B.c. to 587 B.c., was
found in a single mound at Tell Beit
Misrim, in Judah, it was reported by
Prof. William F. Albright.

Indian artifacts lying under a layer
of ground sloth refuse were found by

(Please turn to page 209)
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A modern motor car at the ruins of ancient Pachakamak. The temple is 15 miles inland from Lima, Peru

THE MECCA OF ANCIENT AMERICA

OVERING hundreds of acres of

the desert that stretches from the

sea to the Andean foothills, bi-
sected by the modern motor highway
from Lima, 15 miles distant, to Pisco,
are the ruins of the ancient city of
Pacha-Kamak. Everywhere are the
massive walls "of adobe bricks, the
crumbling remains of great palaces,
storehouses, and public buildings, the
cubicles that mark rows of houses, the
extensive plazas and ball courts, the
public baths, and the shops, shrines, and
market-stalls. Everywhere one may trace
the once-busy streets, the broad high-
ways, the narrow paved lanes.

A little apart, and isolated from the
other ruins, is the temple of the
Mamakunas or Virgins of the Sun, still
well preserved with its lofty central
altar, its cells that once housed the
sacred virgins, its hallways and
stairs, and its oddly Egyptian-like
niches within which, in the long-
forgotten past, stood magnificent
images or idols ablaze with gold
and jewels. And, dominating all,
covering the summit of an im-
mense artificial hill, is the vast
temple of Pachakamak, the su-
preme god, the Creator, the Al-
mighty of the Incan and pre-Incan
races.

No ruins in all South America, if in-
deed in the New World, hold more his-
toric and romantic interest than those
of this holy city of Pachakamak. No
one can say when the city was first es-
tablished, no man even can guess at its
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By A. HYATT VERRILL

age. It may be five thousand, ten thou-
sand years old; but we know that, cen-
turies before the days of the first Inca,
Pachakamak was an ancient city; that
it was a sacred spot, a holy city, the
Mecca of the South American races;
and that, from far and near, from points
as far distant as Colombia and the Ar-
gentine, pilgrims journeyed to this
Mecca of ancient America to worship at
its temple, to pass their last hours with-
in its sacred precincts, and to be buried
in its consecrated ground. So firmly
established had its sacred character be-

Mining for mummies near the tem-
ple in the great ruined city of Peru

come, so reverenced its temple and its
shrines, that the Incas made no attempt
to suppress the ancient rites and re-
ligions that were followed at Pacha-
kamak, and instead of forcing the
people to adopt the Incan faith and
worship Inti, the Sun-God, they erected
their own Temple-of-the-Sun on a hill
adjacent to that of the temple of
Pachakamak. Hence the city became a
Mecca for the people of the Incan faith
as well as for the others, and the im-
measurably ancient god of the pre-Incas
and Inti, the Sun-God, were worshipped
side by side.

OT only did the people come to

4 X Pachakamak to worship; through-
out the length and breadth of South
America—even in far distant Central
America—the image of the supreme
god was credited with working
miracles and of curing the crip-
pled and the ill. Men and women
barely able to crawl up the
temple stairs, or so weak with
illness or with injuries that they
were carried by others, emerged
from the holy presence strong,
whole, and well. In addition, the
image of the god was believed to
" utter oracles and prophecies, while
the faithful desired nothing more than
to be interred in the sacred ground of
the vast cemeteries about the temple.
Hence it is no wonder that through
centuries—thousands of  years—the
desert sands about Pachakamak should
have become a vast necropolis literally
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filled with the mummi-
fied bodies of the dead,
and that the temple and
its shrines should have
been enriched by the
gifts and offerings of pil-
grims until it was re-
puted—and no doubt
rightly—to have con-
tained a greater treasure
than even the famed
Temple-of-the-Sun at
Cuzco, the Incan capital.
In fact, it was the
stories of the wealth of
Pachakamak that lured
Pizarro to Peru, for tales
of its riches in gold, sil-
ver and precious stones
had spread northward to
Panama and beyond.

A grand and imposing
sight the famous temple must have pre-
sented before the days of the conquest.
And almost incalculable must have
been the time and labor devoted to its
construction. The hill upon which it
stood, a miniature mountain, was built
entirely by hand, of adobe bricks and
faced with squared blocks of stone.
How many centuries went into the mak-
ing of this gigantic mound, how many
men toiled and labored at it, how many
millions of bricks and stones went into
its construction, are beyond computa-
tion. But the probability is that it was
erected gradually, little by little,
through countless centuries.

PWARD from the base—more than
two miles in circumference—a

flagged stone ramp extended in a spiral.
At every turn was a shrine or small
temple and a short flight of stone steps
that led to the next turn. As the pilgrims
and worshippers ascended the huge
mound they stopped at each of these
spots to pray and make offerings. Every-

Another view of the temple, showing one of the cuts made
by the treasure seekers. A syndicate was formed for the exploi-
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Facade of the temple. An idol stood on the top of each bastion
and the niches below held others. The walls were ten to 80 feet thick

where rose the massive stone-faced
walls, sloping inward toward their tops,
rising in tiers like a modern “zoned”
skyscraper, and everywhere covered
with red or yellow stucco and elaborate
frescoes.

Along the topmost wall bordering the
last portion of the ramp, facing the
Pacific, was a line of immense stone
statues rising above niches in which
were smaller images of wood covered
with plates of gold. At the very summit
of the temple was a huge rectangular
level court or plaza surrounded by
ornately sculptured walls with niches
in which were more than one hundred
sacred and symbolic figures gleaming
with gold and silver and ablaze with
gems.

In the center rose the holy of holies,
the most sacred of shrines in all the
New World, a small rectangular struc-
ture of stuccoed and frescoed stone,
containing the idol or image of the al-
mighty Pachakamak, Creator of Heaven
and Earth, Ruler of the Universe—a

tation of the imagined “buried treasure’
structure and it has been ruthlessly damaged by their acts
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wooden image of gigan-
tic size so laden with
gold and precious stones
that it was scarcely vis-
ible. The timbers and
woodwork, as well as
the doors to the various
shrines, were of hard-
wood fastened together
with gold nails, and the
massive portals of Pacha-
kamak’s shrine were
completely covered with
magnificent mosaic work
of turquoise, mother-of-
pearl, rock crystal, coral
and semi-precious stones.

When the ruthless, de-
structive Spaniards un-
der Hernando Pizarro
reached Pachakamak—
having been sent from
Cajamarca by Pizarro in order to secure
the treasures that were to form a por-
tion of Atahualpa’s ransom—they found
little of value in the temple. Word of
their coming had been carried to the
city, and the priests of the temple had
hurriedly stripped the idols and images
of all precious metals and precious
stones and secreted them. To be sure,
the idols and images were still there,
the magnificent mosaic work adorned
the doors, and the Dons found a few
bits of gold and two or three emeralds
that had been dropped by the priests
and overlooked. Still the Spaniards did
not return empty-handed. Having torn
down and destroyed every image, idol,
and statue they could find, after erect-
ing a cross upon the temple’s top they
piously proceeded to torture the priests
in an effort to force them to reveal the
hiding place of the temple’s riches. In
this they were partially successful. One
priest, unable to withstand the agonies
imposed by his inhuman captors, told
of a horde of silver in a storehouse

’

beneath the great
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(which still stands) and of
gold and silver buried near
the temple. But though this
treasure was in itself a for-
tune—so great was the
quantity of silver that the
Dons shod their horses with
that metal—yet it is believed
to have been but a drop in
a bucket as compared with
the riches that had been
hastily removed and which
never have been found. One
of the Spaniards also dis-
covered the gold nails in the
woodwork, and when the lat-
ter had been burned and the
precious spikes had been
raked from the ashes, they
were found to weigh 32,000
ounces—roughly half a mil-
lion dollars in value.

From that day Pachakamak was
doomed. Deprived of their most ven-
erated deity, with much of their temple
and their city wantonly destroyed, and
with alien men and an alien faith es-
tablished in the ancient, holy city, the
natives deserted it. As no more pilgrims
journeyed over deserts and mountains,
through torrid jungles and over arid
plains to worship at the desecrated
shrine, Pachakamak soon became but a
memory of the past, a dead and ruined
city tenanted only by the soft-winged
burrowing owls, the soaring black vul-

tures, and the desert rats. The thatched

roofs of the buildings decayed, fell in
and vanished in impalpable dust; the
adobe walls, uncared for, exposed to
the elements, crumbled and fell apart;
the Spaniards tore down the temple
walls and used the cut stones to build
their tawdry dwellings in the neighbor-
ing valley of Lurin, and where once
were green, tilled fields and gardens the
desert drifted in until today the ruins of
the city stand in a glaring, barren waste
of sand. Alone with its countless dead
the forsaken city lay silent in the
shadow of its once magnificent temple,
an accusing monument to the ruthless
destructiveness of the Spaniards.

UT even the dead could not be left

in peace. Everywhere men dug
where, for thousands of years, the
bodies of the faithful had been laid to
rest, because gold and silver sometimes
were buried with the corpses. Ruthlessly
the cotton-wrapped mummy-bundles
were dragged from the graves, fever-
ishly the cloths, the priceless textiles
and the garments were torn from the
shrivelled, desiccated bodies and these,
torn limb from limb, were scattered
about, tossed aside, trodden underfoot.
Treasure seekers, archeologists, curio
hunters and tourists—all have played
their part until there is scarcely a
square yard of the sand in or about
Pachakamak that has not been turned
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Remains of a fifteen-foot stairway to the shrine
of the temple—sadly damaged by the vandals

over. In many places the desert looks
as though it had been exposed to shell
fire. Everywhere are the great pits, the
crater-like depressions where graves
have been excavated, and everywhere
are the skulls and bones, the human
hair, the fragments of textiles, and the
broken pottery that have been disin-
terred and cast aside. In many places
the skulls form veritable windrows, and
one can scarcely move anywhere with-
out treading at every step upon human
remains.

Bad as this was, the worst was yet to
come. Up to the past year the great
temple upon its artificial hill had re-
mained almost intact. To an extent, time
and the elements had left their marks
upon it. Most of the frescoes and much
of the stucco had disappeared, little of
the sculptured stone and adobe re-
mained, and vandals had scribbled their
names and had painted advertisements
upon it in places. But the walls still
stood, solid, massive, impressive. The
ramp could still be traced and afforded
a pathway to the summit, and one could
trace the outlines and details of the
shrines and visualize it as it was in its
heyday. The stairways were as perfect
as on that day when Hernando Pizarro,

e
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The temple of the Virgins of the Sun at Pachakamak. No one knows who first
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sword in hand, dashed past the protest-
ing priests and, bursting into the sacred
cubicle, with characteristic bigotry
hurled the venerated god over the temple
walls.

Within the past year this most famous
and most historic relic of Peru’s ancient
civilization, the temple itself, nearly
1800 by 1500 feet in dimensions, has
fallen to the insatiable lust for gold
that still fills the hearts and minds of
many of the descendants of the Spanish
conquerors. Some charlatan claimed to
possess an ancient document telling of
vast treasure buried beneath the temple.
A syndicate was formed and a gang of
men was put to work tearing it down,
undermining its walls, destroying the
stone facings and tunneling into the hill
itself.

N vain were the protests of those in-

terested in preserving this mag-
nificent relic of the Incas and pre-Incas.
Soon great gaps appeared in the ancient
walls, columns and stairways that were
ancient when Pompeii was built, fell
crashing in clouds of dust down the hill-
side, and shrines were reduced to piles
of débris. It is the greatest pity that
the money and the energy expended in
this destruction was not devoted to re-
construction, that the government of
Peru did not realize the inestimable his-
toric and scientific value of preserving
the temple for all time.

The saddest part of this wanton de-
struction is that the destroyers will have
accomplished nothing aside from the
destruction of the temple. No gold, no
treasure will reward them, for it is be-
yond- the bounds of reason or of cred-
ibility to suppose that valuables would
have been concealed under the temple
in the heart of that stupendous pile of
adobe bricks. To have done so would
have been practically impossible with-
out leaving obvious traces, and had
there been such traces the avaricious
and keen-eyed Spaniards would have
seen them and would have left no stone
upon another until they had unearthed
the hidden treasure.

built the city whose bottom layers, many yards beneath, have not been excavated
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A “stair-case” of pools, known as a fish ladder, around the end of a dam

MIGRATING FISH ‘CLIMB’ FISH LADDERS

NE of the interesting features of
hundreds of power and irrigation
dams on the rivers and streams of

California are the fishways or fish lad-
ders which are built for the purpose of
aiding migrating fish on their journey
to spawning areas to pass dams in the
streams. Fishways, or ladders, generally
consist of a series of pools, rising like
steps from near the downstream base of
a dam to the crest, the water flowing
through the pools in an even amount.
The migrating fish jump out of the
water, clearing the flow of water from
one pool upward to the next. Here they
usually rest for a short time before at-
tempting to make the jump to the next
pool above. These fish often jump to a
height of four or five feet and cover a
horizontal distance of six to eight feet.

N the great majority of California

streams, the fish ascend the streams
during the spawning season to reach
their natural and most favorable breed-
ing places. They also move from one
part of the stream to another in search
of food, as well as to adapt themselves
to temperature conditions. During the
fall and winter the fish descend to the
lower reaches of the large rivers that
drain the Sacramento, San Joaquin,
Kings, Kern, Kaweah, Tule, Klamath,
Eel, and other river basins. If their
movements are obstructed by dams, the
natural propagation is seriously affected.
Their movements to the upper reaches

By CHARLES W. GEIGER

of the streams when the temperature
rises are also prevented by dams which
do not have fishways.

The work of maintaining efficient fish-
ways over dams becomes more impor-
tant as the number of dams being built
by the hydro plants and irrigationists
increases. Maintenance of efficient fish-
ways in California is carried out by the
Bureau of Hydraulics of the California
Fish and Game Commission. This Bu-
reau, now in charge of Mr. John Spen-
cer, was formed by the Commission in
June, 1926. For the first seven months
the Bureau of Hydraulics was concerned
with fishway and fish screen installa-
tions, but early in 1927 pollution control,
or prevention of pollution, of public
waters was added, and at the present

Striking photograph illustrating the
height a fish can leap over falls

time the Bureau is considered one of the
most important departments of the Fish
and Game Commission. Fishways are
inspected periodically by deputies of
the Commission.

California law states that fish ladders
shall be constructed when, in the judge-
ment of the Commission, one is required
or, in lieu thereof, a hatchery may be
constructed or fry planted. The practi-
cal working out of these provisions is
that many of the owners of the high
dams escape their obligations to the state
and do nothing for fish life or its per-
petuation, except as the reservoir formed
may be of aid. This is brought about
due to the fact that fish ladders, as far
as present information goes, may be
installed on dams only up to about 60
or 70 feet in height; hence dams be-
yond these heights are not provided with
fish ladders, and hatchery construction
must be resorted to or fry planted as
covered by the law. After the owner of
the dam constructs a hatchery it is
turned over to the state, and the Com-
mission takes care of its operation and
maintenance.

HE highest dam in California over

which fish pass by means of the fish
ladder, is the San Clemente, which is
70 feet high. The fish ladder built at
this dam consists of some 35 concrete
pools each pool above the first being
about two feet higher than the preced-
ing one. Fish ladders are usually con-
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structed of concrete or wood, redwood
or pine being used in many instances.

Unless water is to be passed by a dam
to maintain fish life below, it is not al-
ways necessary to have a fish ladder in
continual operation. It is essential, how-
ever, that a ladder shall be in operation
at all times during fish migrations. Some
streams in California are dry in the
summer months, yet in the fall, win-
ter, and spring these streams do much
to promote fish life, for fish ascend,
spawn, and hatch and the fry returns
before the stream becomes dry. Dams
on such streams require fish ladders as
well ‘as do those on streams that flow
continually.

A fishway of considerable importance
is that of the Anderson-Cottonwood Irri-
gation District on the Sacramento River
at Redding. This dam had formed a bar-
rier to migrating salmon' and steelhead
for seven years and only a small num-
ber of fish had succeeded in passing. A
change in the plan came as the result
of a harmonious conference, and con-
struction of the fishway followed. Now
the migrating salmon and steelhead eas-
ily pass upstream. An effective barrier
to migrating fish can stop the run up
that stream and in a few years make the
stream above practically barren of mi-
grating fish. The recent installation of
three fishways on dams on coast streams
in Mendocino County, opened up a large
area which had been closed for many
years to spawning fish.

N all cases of fish ladder construc-
tion, an effort is made to have the en-
trance to the ladder as close to the base
of the dam as possible, picking out the
side of the stream that the fish generally
use. This is because they sometimes seem
to prefer one side of the stream rather
than the other. The entrance to the lad-
der, however, and all pools of the lad-

-
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Rotary fish screen on an irrigation ditch and,
at far end of dam, a three-jump fish ladder

der, should be free from any overpour
of the dam. The trout will search more
thoroughly than the salmon to find the
ladder. Therefore if the Commission is
designing one for steelhead and other
forms of trout they do not have to com-
ply so closely to this principle of locat-
ing the entrance close to the base of the
dam. Salmon usually come to a dam
and do not, generally speaking, drop
downstream afterwards; hence the en-
trance to the fish ladder must be in such
a position that it can be readily found.

The type of fish ladder generally used
is the pool type and has been found
successful when properly installed. Due
consideration must be given to all fac-
tors, such as size of pool in proportion
to the size of the fish, amount of water
in the pool, amount of water passing
through, width of port, and height of the
jump or difference in elevation between
the pools.

The usual sizes for pools are four feet
by six feet and six feet by eight feet,

2

Sometimes it is necessary to zig-zag the fish ladder up the incline around the
end of a dam as shown in this illustration. Overflow from dam shows at the left
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although for large fish, such
as the larger salmon, pools
have been made of con-
siderably larger size. The
openings from one pool to
another are generally all on
line, that is, they are not
zigzag, or staggered from one
side to another, although de-
partures are made from this
straight line whenever it is
found necessary. The pools
may be in line or may; by
taking advantage of natural
conditions both for economy
and practicability, wind back
and forth across the slope but
changes of direction are to
be avoided as much as pos-
sible.

The difference in elevation
between the pools or jumps
does not run over 2% feet and decreases
to one foot or less. These differences in
elevation are determined by the weight
of the fish, the amount of water, and
often by the obstacles overcome before
reaching the ladder. If it is thought that
the fish have used considerable energy
in the upstream migration, then an ef-
fort is made to have the jumps in the
ladder as small as possible.

A{_,L pools are designed to have a
depth of at least two feet so that
the fish may rest. The largest size of
the pools is in the direction of the jump,
and the pools are protected either by
high walls or by wire mesh so that fish,
if they do not jump straight, can not get
out of the pool. The ports or openings
from one pool to the next are figured
to have a lip of not over six inches in
width and an effort is made to have the
lip similar to the crest of a weir, as it
has been found that when lips are wide
the results are not as satisfactory.

The amount of water running through
a fish ladder is of importance. There
can be too much water and also too
little. This can be determined by ob-
serving the actions of the fish. Too tur-
bulent a condition is not advisable al-
though sufficient water should come
through so that fish will be attracted.

Fish screens are as necessary to pre-
serve fish life as fish ladders are neces-
sary to help fish in their upstream mi-
gration. If the young salmon in their
migration down stream are permitted
to pass into irrigation ditches and
thence on to the land where they would
die, or if they are permitted to pass
through the turbines of power plants
where they would be killed, the future
supply of salmon in that particular
river would be destroyed. To prevent
such destruction fish screens are used.
Experience has shown that the largest
canals can be screened without decreas-
ing the flow of water.

The work of fish screen installation
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in California is carried out
under provisions of the Penal
Code which, in general, state
that when, in the judgment
and opinion of the Fish and
Game Commission, a fish
screen is required to be in-
stalled in a ditch, tailrace, or
a tunnel, the Commission
may order one built, specify-
ing location, type, size, and,
in fact, all the details which
are necessary for its con-
struction.

Two general types of
screen installation are used
in California, namely, the
rotary, self-propelled type,
and the stationary, parallel
bar type. The rotary type consists of a
steel shaft to which there is attached a
circular frame which supports mesh of
one-half inch by six-inches, with boards
or paddles set on the inside which fur-
nish the motive power for its rotation.
This screen is set in a box of supports
for the entire width to be screened. To
pass the trash that may come down, or
to remove the moss, it is set up from
four to eight inches from the bottom of
the ditch and this space is protected by
a board set on hinges, fastened to the
bottom of the ditch and connected by
rods to a spring, so that when the pres-
sure of the trash becomes more than the
tension of the spring, the board, or
draper, will drop down sufficiently to
pass this trash and then come back into
place. On the top of this board is a sec-
tion of canvas or rubber belting which
lightly touches the wheel as it rotates
and thus removes leaves and moss from
the rotating screen.

HIS general type is used because it
is not patented, and while there are
patented screens that may be better,
yet it is not policy for the Fish and
Game Commission to order in a patented
screen unless the diverter of water so
desires it.
Among successful fish screens devised
by various individual inventors is a self-
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Self-cleaning fish screen devised by Mr. Cuttle. Trash on
the rack is about to be discharged on to the cross carrier
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Ineffective screening of an irrigation ditch
was responsible for this loss in fish life

cleaning fish screen, a recent invention
of Francis Cuttle of Riverside, Cali-
fornia. Originally designed for the re-
moval of trash from canals it is also an
effective fish screen. Its motive power is
derived from a current water wheel and
as its mechanism is geared to run slow-
ly, it has great power. This enables the
machine to remove with ease large ob-
jects from the stream in which it op-
erates. Under test with two men on the
teeth that lift the trash from the water
and with others on the crossbars, the
machine has handled the extra weight
without any appreciable lowering of its
speed. This type meets most of the
objections against their installation held
by diverters of water.

The upright rack for catching the
trash consists of steel bars, bent on a
curve at the upper end, and held in
place to a cross bar at the upper and
lower ends. The teeth for removing the
trash are attached to a shaft which, in
turn, is attached to sprocket chains ac-
tuated by a shaft attached to a spur
shaft driven by the water wheel. Spac-
ing of the bars may be arranged as re-
quired. The trash is deposited on a
cross-carrier by the teeth which are then
withdrawn by an upset arrangement at
each end. The teeth disappear under
the bar to reappear at the bottom on
the next round. The carrier deposits

Lo .
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The effective self-cleaning fish screen which has been in
successful operation for years at the Empire Gold Mine
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all debris at one side of the canal.

Naturally the length of the bars and
width of rack of the water wheel will
vary with different canals, but the gears,
teeth, upset devices, and in fact, every-
thing but the length of the bars and
width of the water wheel will be of one
design. The speed is regulated by the
size of the sprocket wheels on the shaft
of the water wheel and the spur shaft.
Usually this speed is about one com-
plete revolution of the teeth every two
minutes but this may be varied at will.
As the speed is very slow, the working
parts will wear but little.

The usual stationary parallel bar
screens used in California are built in
sections and placed at an angle to the
direction of the flow—the greater the
angle the better. These stationary paral-
lel bar screens are a refinement of what
is commonly known as a grizzly, or
rack. There are variations of this type
of screen in that some are made to ro-
tate, and some have a self-cleaning de-
vice, such as the Cuttle device just
described, the power being furnished
either by the water itself or by a motor.
For these bars the spacing is seldom
less than Ve-inch and when placed
properly in the stream offer no appre-
ciable interference with the flow of
water.

The stationary type of screen is, in
general, considerably cheaper to in-
stall, in proportion to the area to be
screened, than the rotary type, and is
more commonly used for the larger
ditches, while the rotary screen is con-
sidered more suitable for small ditches.

A VERY efective self-cleaning screen

rack has been in use at the Empire
Gold Mine in California for many years,
which can also be used as an effective
fish screen. This device was home-made
and is shown in one of the accompany-
ing photos. The trash rack, or grizzly,
is spaced to stop trash and fish and the
automatic trash cleaning device consists
of a series of bars which are fastened to
sprocket chains which are driven by an
undershot water wheel.




FLYING TO FIND OIL

«F YRANK HAWKS and I were fly-
Fing low—just about a hundred
feet up—examining the ground

for rock strata that might give a clue
to a likely place to sink an oil well,
when suddenly we heard a burst of
sound that reminded us of the old days
in the War. Crack! Crack! Crack!
There must have been twenty repeating
rifles pumping away at us from the
woods. How we longed for a good 112-
pound bomb to drop on them. We
couldn’t charge them, for they were
protected by the trees. The only thing
for us was to head back for Tampico.
We reported the attack, a company of
soldiers was sent out to the place we
described, and we understand quite a
pretty little battle followed with half a
dozen bandits and eight or nine soldiers
being killed. We didn’t see the fight,
however ; we were more interested in our

job of helping to find oil lands.”

T was Lieutenant Robert Alfred
Smith speaking, killing time as he
waited for the regular weekly get-to-
gether of the famous organization of
Quiet Birdmen of which he is a member.
Smith, who happens to be chief of the
Oblique Division of Fairchild Aerial
Surveys, has spent more time in the air
making oblique pictures than any man
who ever flew. He probably also has
made more maps from the air than any
man living, but he hesitates to admit
it. He thinks it just possible that there
may be one or two fellows in the army
who have done more map making than
he has. Altogether he has more than
2000 flying hours to his credit, 1000 of
them with a camera.

“But why did these Mexicans start
shooting at you?” we wanted to know.
“Did they take you for Federal soldiers
scouting their position, or did they think
you were carrying a payroll they could
rob you of?”

“No,” he replied. “They were just
trying to raise a little hell. Mexican
bandits are like that. Just as a small boy
will throw a stone at a bird, one of these
chaps will throw his rifle butt to his
shoulder and blaze away at any air-
plane that happens to fly within his
range. There is nothing personal about
it, you know; they merely are trying out
their marksmanship with a moving tar-
get. Once I was flying over what I
thought might be a new oil field, mind-
ing my own business, when a man on
horseback began firing at me. For-
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tunately, it was nice open country, with
no trees about, so I was able to swing
around and aim my plane directly at
him. If he hadn’t tumbled from his
horse and lain flat on the ground in the
nick of time, I'd have got him. The few
shots he sent after me didn’t worry me.
He was entitled to them after the fright
I had given him.”

“But how do you locate oil from the
air?” we queried.

Smith has

probably
made more maps from the air than
anyone else in the business today

Lieutenant

“With a camera. Of course, I don’t
pretend to be a geologist; to know the
air and the ground is about all that
ought to be expected of one small head,
without having to know what’s under
the ground, too. But making maps for
oil companies, as we do, we get to know
quite a bit about oil-bearing indications.

“Here’s the way it works. An oil
company has a vast area in which it
hopes to strike oil at some point. I go
up in a plane, sitting in the back with
an aerial camera. The first thing to do
is map the ground on a small scale. This
we do from a height of about four miles.
We fly along one edge of the area to
be mapped, taking vertical snapshots as
we go. When we reach the end of the
track we fly back again a little farther
in. Then we double back again, and so
on, hour after hour and sometimes day
after day, until we have covered every
foot of the ground. I've covered as much
as two thousand square miles in a day.
This was flying at an altitude of 16,000
feet.

“Now we come down and develop our
pictures. Each one overlaps the one be-
side it by 50 percent and the one in
front and behind it by 60 percent. We
cut the developed prints and put them
together, making a mosaic. We look at
the prints through a stereoscope.

“You remember the stereoscope that
nearly every home used to have for the
benefit of the children? You put two
views of the same scene in the wire
frame at the back and looked through
two pieces of glass and saw the view in
three dimensions, the trees and rocks
and houses standing out in bold relief.
That’s exactly the way the geologist’s
stereoscope works. He sees the contours
of the whole landscape, here the rocks
jutting up, there the tall trees, there a
deep ravine or a shallow one. Espe-

- cially is the geologist interested in river

beds, extinct river beds even more than
present ones, and in hill crests.

4 E pick out a certain sector that

seems most likely and map that
on a larger scale. Then we go over the
larger maps and the geologist goes in
with ground guides to look for suitable
outcroppings. The geologist notes the
slope downward of the rock strata here
and its upward slope farther along. By
skillful calculation he estimates where
the crown or lowest point is. If there
is a pool of oil to be found, it will be
in the vicinity of the crown. The spot
determined, down goes the boring and
up comes the oil—maybe. Sometimes
she gushes only salt water.”

“How much oil land can you show
with one exposure of your camera?”

“As much as you want. It depends
upon how high you fly. Suppose you
want a map on a scale of 800 feet to
the inch, and the lens of your camera
is 12 inches from the negative. You
multiply 800 by 12 and get 9600. That’s
the height you fly-at—9600 feet. Simple,
isn’t it? Just multiply the scale you
want by the distance from lens to film
and you get the height you have to fly.”

“How frequently do you have to snap
your pictures?”

“That’s something you can’t calculate
until you are up. It depends upon both
the height and the wingd velocity. Gen-
erally we use a view finder to determine
how much we are drifting. Flying at a
fair rate of speed I should say that you
would have to expose your film about
every thirty seconds or so. But the wind
has a lot to do with it. I have found
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myself flying with all the power I had
directly in the teeth of the wind and
actually drifting backwards. This meant
that the wind was blowing against me at
a speed of well over a hundred miles
an hour.”

Getting into his present work was
more or less of an accident with Smith.
He served with the Royal Flying Corps
in France until 1917. In 1918 he served
as army instructor in the British Isles,
specializing in air photography. When
the war was over he was sent to Camp
Borden to teach in the Royal Canadian
Air Force. Completing his tour of duty
in 1922, he started back to England,
but stopped off in New York to see the
sights. By way of paying a social call,
he dropped in at the office of Fairchild
Aerial Surveys.

“N/OU’RE just the man we’re looking
for,” they cried, welcoming him
with open arms. “We’re commissioned
to make a map of the city of Newark.
Stay over a few days and do it for us.”
“That’s the way it started,” Smith
told us. “When I had the Newark job
finished there was a big tract of oil
land to be surveyed. It would only be a
week or so. Then there were some min-
ing properties in the northwest. And
so it has been going. What with one
flying job crowding on the heels of an-
other, I found myself flying every day
and I haven’t made that trip to England
yet. This flying business certainly keeps
a man busy. When Commander Byrd
was making his plans for the South
Pole expedition, I completed arrange-
ments to go with him to do all the air
photography. There was so much work
to be done up here in North America,
however, surveying oil lands, timber
tracts, mining properties, real estate
developments and what not, that I had
to call it off.”
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“Do o0il companies use planes to any
great extent?” we asked.

“Sure. They use planes not only to
locate the place to drill and to take in
supplies while construction work is go-
ing on, but after the wells are in opera-
tion they transport the payrolls by air.
A large part of the work of the Com-
pania Mexicana de Aviacion, for ex-
ample, is done for the oil companies.
The payroll boys often have some hard
flying to do. To get to Mexico City, for
illustration, you have to fly over an
eleven thousand foot mountain range.
Generally, I've had to climb up through
the clouds to get there. The payroll is
usually delivered by dropping the sack
containing it in a marked circle on the
ground; thus the pilot does not have to
land. One time one of the military
guards at a camp tried to catch the sack.
He was of no more use to the army for
three months.

“There is an element of danger, too,
in carrying payrolls of oil companies
in Mexico. One day one of the pilots
flying to a camp with the payroll saw
the circle on the ground and a group
of armed men standing about. He was
going to land, for his engine wasn’t
running as smoothly as he could wish,
when one of the men took a shot at him.
He swooped up again and streaked back
to Tampico. A group of bandits had
driven off the soldiers and were waiting
for the payroll. That happens every
once in a while.

“Such things, of course, don’t occur
every day. What bothers us more than
anything else in oil development work
are clouds and winds. To make a sur-
vey on a large scale you have to fly
pretty high. It is a fact not generally
known that no matter how hard the

wind is blowing down near the ground,

it is always blowing west above 15,000
feet, and it blows hard; sometimes its

the geologist to study farther. A boring is being made in the lower right corner

Copyright IFairehitd Aerial Camera Corp.
The stereoscope supplies the “third
dimension,” bringing out contours

speed is over a hundred miles an hour.

“The only days we can make surveys
are days when cumulus clouds—those
high, piled up, puffy ones—are not in
the air. Cumulus clouds float along at a
height of 5000 feet. Sometimes you can
see thunder storms rising up from the
clouds to a height of 13,000 or 14,000
feet. At such a time you weaVve your
way in and out between the storms. Such
storms, you know, don’t start operations
until they are 13,000 to 15,000 feet up.

“In surveys we have two kinds of
difficulty resulting from cumulus clouds.
The clouds pass between your ship and
the ground when you are making large
scale maps, and, of course, you can’t
see through the clouds. On the other
hand, when you are making oblique pic-
tures the clouds cast shadows on the
ground that show up in your pictures
and are likely to obscure the very rock
formation you are most anxious to
study.

“gYLOUDS and wind, however, in

spite of the trouble they sometimes
cause us, are very helpful indeed. They
tell us just what conditions to expect in
the air. We know that a wind from the
northwest will bring a fine day, gen-
erally with the cumulus clouds that
mean ideal survey weather—after they
have cleared. A wind from the north
will bring a fine day, generally without
clouds. A wind from the southwest will
bring thunder storms with cumulus
clouds, especially in the summer time.
Winds from the east usually bring rain
in most parts of the United States.”

“And where do you get your biggest
thrill in all this survey work?”

“The biggest thrill. lies in getting a
job well done. You fly over an area
that is practically unknown. This in-
cident or that comes up, but your mind
is set on getting an accurate picture of
the terrain that will show you oil in-
dications. You develop your prints and
piece them together. You see promising
rock strata. There is your thrill.”



SAFEGUARDING SOCIETY

By ALBERT A. HOPKINS

CK of the orderly processes of law
as we generally know them, stands
an agency more powerful than this
law, though it is a part thereof. Be a
man politically powerful, wealthy, of
highest social standing or be he a poor
bum in the street, if he dies under
“suspicious or not readily explainable
circumstances, the coroner must be
notified before the body can be touched.
In this particular the coroner has au-
thority over every other branch of civic
government. If the situation warrants
it, the body is removed to the morgue,
the protective features and social im-
portance of which are so little under-
stood or, as is often the case, so greatly
misunderstood.

The coroner’s office is an ancient one;
in olden times the one holding it was a
local agent of the king and had many
duties to perform other than those re-

The enclosed yard is like a garage
and can accommodate many vehicles

lating to deaths. Now, however, with the
progress of civilization the problems of
sudden death have become complicated
and it requires many of the resources
of science to help solve them. It is to
the interest of the family as well as to
the state that a reasonable investiga-
tion of death is made where there may
be involved a question of reputation,
of property, of insurance, of personal
satisfaction. In many cases there are in
the offing suspicions of crime.

The writer recently paid a visit to
Philadelphia, Pennsylvania, to see the
remarkable work done by Dr. W. S.
Wadsworth, who is the author of the
standard work on post mortems, and
who is an authority on the construction
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Above: This looks more like a hotel
office than the entrance to a morgue

Right: The person is transferred, in pri-
vate, from the police wagon to truck

of morgues. Now at last he has been
able to build a structure that embodies
ideas gained through years of experi-
ence. Asked as to “why & morgue?”

s 21 TR
Where the public can view unknown persons who rest on inclined slabs in a
refrigerated chamber. Only interested persons may gain access to this room
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Dr. Wadsworth responded as follows:

“In every large city there are many
sudden deaths. A limited number of
these are clear cases of collapse of a
vital organ—most often the heart—but
some are not clear at.the time and
may not become so after a careful study
of the person’s past. The rapid increase
of death by street traffic has greatly en-
larged the number of investigations.
Travelers form a considerable part of
this problem. Of course, many cases
are rushed to the hospitals but few of
these have facilities or personnel for
what follows. Some cases can be cleared
up very quickly; but where the persons
are unknown, or strangers, or where
the conditions must be studied to see
whether there are any grounds for sus-
picion, or where a crime is evident, there
must be a delay and most large cities
have found it notonly desirable but neces-
sary to provide a centrally located place
for the reception and care of such cases.

“These places are generally called
‘morgues.” The term is somewhat harsh

The *zero room” is separated from
the crypts by an isolating air lock

£ i

Operating rooms are used for post-mortem examinations
and investigations. Every room is individually ventilated
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Above: Showing receiving method
of transfer from the ward carriage
to the crypts. Note the metal trays
on floor. Right: Crypts and scale

in sound and has gathered to itself an
unsavory reputation. The time is well
within the memory of those living when
there was hardly a respectable morgue
in the country. Indeed, hospital mortua-
ries and the average undertaker’s quar-
ters were equally bad, but these showed
improvement before any could be noted
in the municipal establishments. It has
been only within the last few years that
the large cities have awakened to the
necessity of providing suitable establish-
ments for this work. This awakening
has spread rapidly. While Philadelphia
was not the first in the field, the ma-
chinery was started some years ago and
the preparation of plans and the con-
struction occupied several years. So
much care was exercised throughout
that we deem the result of general in-
terest. Before developing the plan cer-
tain ideals were outlined. Every case
was to be treated in such a way that
the nearest friend and closest relative
would have no added pain.”

HERE is nothing about the Phila-
delphia morgue to suggest its pur-
pose; it might well be a building devoted

to any welfare purposes. The visitor
enters the door, and finds himself in a
room somewhat resembling the office of
a small hotel. Here visitors and those
having business to transact make known
their desires. The day of the morgue
as an attraction for the curious has
passed away all over the world. If the
visitor’s purpose is to identify a friend
or relative and no record is on file, the
visitor is taken down a hall, which is

The X-ray room is elaborately equipped to make X-ray
pictures which are valuable in many medico-legal cases
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The analysis of color is carried on in a special laboratory which contains novel
pieces of apparatus and charts. Color of organs is best tested with color screens

really an air-lock, and is permitted to
view the unidentified bodies which rest
on modern sanitary slabs. This chamber,
like all the others for preserving the
dead, is refrigerated, there being two
refrigerating plants in the basement.
Dr. Wadsworth spent much time in
designing the rear block or storage sec-
tion so that it would be simple, sanitary,
cleanable, thoroughly ventilated, well
lighted, free from insects and what he

Photographing a subject is ren-
dered easy by the vertical camera

Dr. Wadsworth making revolver tests in the rifle range
in basement. Note effects of powder recorded on screen

calls all sorts of “architectural jokers.”
The construction of the individual crypts
required the co-operation of the manu-
facturers, contractors, architects, and
those in charge of the planning, since no
similar structure was available as a
model. Directly on arrival in the large
yard, cases are placed on wheel stretch-
ers and sent immediately into a cold
chamber where ample provision is made
for disinfecting and preserving clothing.

HE ventilation is by individual fans

with separate flues in each room.
There are 10 of these and they can be
put in operation when and where need-
ed. The central hall with skylight ven-
tilator is actually an airlock so that
no sound or odor can reach the front
portion’ of the building. Off this open
the X-ray and the photographic labora-
tory where photographs can be made
by various arrangements of the camera.
There are also operating rooms where
important medico-legal work is carried
on, for the question of color of an organ
or tissue is often very valuable and,
with a set of standard colors which is
to be found here, any one of these
can be accurately analyzed.

Access to the chemical laboratory is
also gained from this hall. When it
comes to cases of poisoning, the skilled
toxicologist is ‘able to render most valu-
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able aid. Dr. Wadsworth has one of the
finest card catalogues in the world re-
lating to cases of poisoning.

In some cities, in New York for ex-
ample, ballistic work is done under the
direction of police officers, but the net
result is the same whether done by a
coroner’s physician or by a detective,
assuming the same technical skill in
each instance. Dr. Wadsworth’s fire-

Finding the specific gravity of or-
gans by weighing in air and water

arms laboratory is  magnificently
equipped with comparison microscopes,
binocular microscopes, and a complete
photo-micrographic outfit. In the base-
ment is a range for testing firearms.
One of our illustrations shows the doctor
himself firing a bullet at a cotton target
so that the tell-tale marks will not be
effaced. Then the bullet from the sus-
pected gun may be compared in the
laboratory with a fatal bullet. Of course
the cartridge shell often gives as valu-
able evidence as does the bullet. (See
the SciEntiFic AMERICAN for October
and December, 1930. Editor.)

It has remained for estheticism to
place the morgue, conceived and de-
veloped as a bulwark of society, on the
high plane of our best hospital service,
as indeed they rank equally high in
importance to the community.

The ballistic testing room has scientific apparatus of all
kinds for use in fatal and test bullet and shell comparison



FROM THE ARCHEOLOGIST’S NOTE BOOK

A “Melian®” Terra-cotta Relief

HE Museum has just acquired one

of the rare so-called “Melian” terra-
cotta reliefs (some are said to have been
found at Melos) of the first half of the
5th Century, B.c. It is only 734 inches
high and the width of the plinth is prac-
tically 11 inches. The subject represents
the “Return of Odysseus.” To the right
is Odysseus, scantily clothed in the guise
of a beggar leaning on his stick. He is
grasping the arm of his wife Penelope
who does not recognize him. She is in
the attitude of mourning. Behind her is
her son Telemachos, starting back in
surprise at the sight of his father. The
whole epic of the return of Odysseus to
his hame is thus brought before us, not
in any one particular incident as told in
the “Odyssey,” but in Greek fashion as
an integral whole.

Ink Tablets Afford
Plastic Medium

HOSE who prefer

Chinese ink rather than
the liquid article often feel
keen regret at having to
spoil the exquisitely en-
graved sticks or tablets by
rubbing them up with
water on a slab. While a
liquid ink is primarily the
problem of the chemist, an
ink in solid form becomes,
after the manufacturing
process has been perfected,
a plastic medium of impor-
tance to the designer and
engraver. The best engravers in China
were commissioned to make the molds.
Some of the cakes and sticks were not
intended to be made into liquid ink and
were so marked. The various themes in-
clude practically everything that is like-

Chinese ink tablets afford a plastic
medium of use to the designer

ly to interest the Chinese scholar.eThe
book of designs of two of the most fa-
mous makers are veritable cyclopedias
of Chinese art themes. The Museum has
just acquired 64 pieces. Some of the ex-
amples show palaces which have been
destroyed.

The Remodeling of Rome

ROBABLY the enthusiastic archeol-

ogist would like to see all Rome ex-
cavated. He is getting his wish only in
spots but these spots are all important.
Rome, however, is a forward- looking
city teeming with life and must have
improvements. Fortunately, modern traf-
fic problems have become so acute and
the older parts of the city have become
so congested and unsanitary that a dras-
tic overhaul was necessary, involving a
great system of town planning. New

All phetos courtesy Metropelitan Museum of Art

A terra-cotta relief, Fifth Century,
B.C., shows the return of Odysseus

streets are being laid out or broadened,
slums have been wiped out, and all these
activities have been carried on with due
respect for archeological interests. The
Mussolini government is greatly to be
commended for backing archeological
exploration so splendidly in Rome, Pom-
peii, Herculaneum, and Ostia.

Head from Greek Gravestone

T the recent sale of the Lansdowne
Collection in London the Metro-
politan Museum of Art acquired the fa-
mous Lansdowne stele. It is a fragment
of a Greek gravestone with the head of
a woman and the upper portion of the
pediment, the head practically life size
and in excellent preservation. It be-
longed to a great monument of the
Phidian school. It teaches us better
than many words what we mean by

A beautiful Greek head of warm yel-
low Pentelic marble from a grave-
stone—end of Fifth Century B.C.

Greek idealism, the serene
beauty which, to the Greeks
of the 5th Century, B.C.,
constituted the aim in art.
The effect of idealization is
obtained not only by the
selection of a noble type but
by the large, simple model-
ing. The work is free from
the expressive distortions of
modern art; the Greeks
idealized nature, but did
not transgress it. Frequent
wettings were required to
remove the London soot
with which the surface was
coated, revealing the warm
yellow Pentelic marble. The
fragment has had a long history having
been mentioned as far back as 1837. It
was shown in London in- 1904 in the
memorable exhibition of Greek art.

An ancient Egyptian “vanity” box
has eight compartments for oint-
ment vases and space for the mirror
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“LARGEST METEORITE SEEN TO FALL”

By CHARLES CLAYTON WYLIE

Associate Professor of Astronomy, University of Iowa

T about 4:08 A.M. on the morning
A of February 17, 1930 a brilliant
meteor appeared over southern
Indiana, first attracting attention when
nearly in the zenith for persons living
near Evansville. It fell to the south-
west, following approximately the direc-
tion of the Ohio River, crossed south-
eastern Missouri, and at a height of
about ten miles, near Paragould, Ar-
kansas, it burst into three main pieces.
The velocity of these smaller pieces was
checked rapidly by the dense lower
atmosphere, and the brightness dimin-
ished so that the largest piece became
invisible at a height of about five miles.
The bursting and disappearance of the
meteor, as seen from a distance of 75
miles, was similar to the bursting of a
big rocket, and so was the disappear-
ance of the sparks.

Following the disappearance of these
“sparks,” the larger stones continued
their fall as dark bodies, two at least
reaching the earth as meteorites. One,
whose weight was determined as 820
pounds, went down in clay soil a little
more than eight feet, and is the largest
meteorite for which the date of fall is
known. A second stone, weighing about
80 pounds, was also recovered.

HE brilliancy of the meteor is indi-

cated by the fact that, in the vicinity
of St. Louis, Missouri, several persons
mistook it for an airplane going down
in flames, and a night garage superin-
tendent sent his service man to the park
to investigate. At the hour of the fall
nearly everyone was asleep, but in the
vicinity of Paragould practically all
were awakened by the detonations and
some were awakened from sound sleep
in southern Missouri and eastern Ten-
nessee.

Because of the importance of this
meteoric fall, observers of the meteor
in the three states, Arkansas, Missouri,
and Tennessee, have been personally in-
terviewed by the writer, and information
from more distant points has been ob-
tained by correspondence. At the time
the meteor appeared, two young men
from Beech Grove, Arkansas, were go-
ing fishing, driving in a wagon. The
landscape lighted up, it seemed brighter
than day, and looking up they saw a
ball of fire come out of the northeast,
pass overhead, and disappear at an
altitude of about 20° in the southwest.
Their impres-ion was that it had burned
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out and dropped in the field to their
right. The team was accustomed to
bright automobile lights, and went on
without change of pace for about a
hundred yards, when a blast as though
from an explosion of dynamite fright-
ened both men and horses. The first
sharp explosion, which seemed to come
from about where the meteor had dis-

The author and the hole from which
the big meteorite was recovered

appeared, was followed by a roar as
though a great tornado was retreating
along the path of the meteor. The noise
crashed back to overhead in “no time,”
and on to the northeast more slowly,
fading out in the distance in the direc-
tion from which the meteor came. At
first, the young men were ready to call
off the fishing trip and go back home;
but when they had quieted the horses
and talked things over they decided
to go on.

At Peplar Bluff, Missouri, the night
man in charge of the freight yards had
just made up a train, when he noticed
a brilliant light, like the headlight of
a locomotive, moving in the eastern sky.
It crossed to the south, burst into three
pieces and disappeared. He examined
its trail a moment, then walked over to
the telephone booth to report his train.
He had called up his party, and was
talking, when the report of an explosion
startled him. His first thought was that
something had crashed into the train
he had just made up, with perhaps a

boiler explosion, so he rushed out of
the phone booth, but when outside re-
alized the noise must have come from
the meteor.

It is interesting to compare the facts
obtained for this meteor with the ob-
servations and conclusions of men of
science from other well investigated
falls, since several of these points are
not well known by the educated public
in general.

First, two large meteorites were re-
covered, and there are indications of a
third good-sized stone which was not
found. A great meteor may scatter
stones over an area ten miles long by
three miles wide. Much of this area
will normally consist of fields, wooded
lands, and, in general, country where
people will not often be walking. A
meteorite weighing a pound or more will
normally make a hole deep enough be-
low the surface of the ground, so that
it will be unnoticed unless someone
happens to pass almost over it. In a
field of grain or hay, or in underbrush
it might be passed by, even then. The
big Paragould meteorite made a hole
more than eight feet deep and scattered
clods of clay more than 50 yards, in a
pasture, but this crater was not noticed
for four weeks. By that time a smaller
hole would have been filled up by rains,
so that in all probability a person would
have passed it by.

NDOUBTEDLY many stones are

noticed, or even picked up, which
do not find their way into the hands
of scientists. Near Paragould we showed
a specimen of meteorite to those whom
we interviewed. One farmer told us that
he had noticed in his pasture a small
stone of that appearance, but he had
not picked it up. As he was interviewed
more than a month after the fall and
remembered only approximately where
he had seen it, there was no way of
ascertaining whether or not he had
really seen a small meteorite. Another
farmer told us that immediately after
the fall of the meteor he had noticed
in his pasture a hole which, from his
description, was such as a 50-pound
stone might have made in striking. He
had looked in it and, as he noticed
nothing, filled it up.

In investigating another report of a
meteoric fall, we were told that a fresh
hole with a stone at the bottom had been
located in a field, and that the finders
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planned to dig up the stone, but the
owner of the land would not permit i,
Instead he filled up over the stone, and
then plowed the field so that no one
could locate the place.

These reports probably do not all re-
fer to authentic meteorites, but un-
doubtedly they illustrate the fate of
many which are genuine.

HE ball-of-fire appearance for the

Paragould meteor previously mention-
ed ended at an altitude of five miles and
the first meteorite recovered was report-
ed “not hot” when dug up. Von Niessl
found 14 miles as the average height
of disappearance for 16 meteors from
which meteorites were recovered. Since
the Paragould meteor furnished us the
largest meteorite for which we know
the circumstances of fall, we would ex-
pect the height of disappearance to be
less than that for an average meteoric
fall. The assumption of the educated
public undoubtedly is that, since a
meteor is seen in the upper atmosphere
as a ball of fire, any meteorites which
fall should also reach the earth as
balls of fire. This general impression
appeared in a newspaper feature on the
Paragould meteor. It was stated that a
ball of fire was seen by certain persons
to strike the earth in a field, and that
when morning came they went to the
field and found a hole with a strange
looking stone at the bottom. But we
know that these people did not see the
meteor at all, and from those who did
see it we can calculate' that it disap-
peared at a height of five miles.

The direction of fall of the big stone
was nearly vertical, the de-
viation from vertical being
indicated by the angle of
the hole- -about one foot for
a hole slightly more than
eight feet in depth. The first
report on the 80-pound stone
was that it had entered the
ground at rather a low an-
gle from the southwest. This
was the report of the two
men who removed the stone
from the hole. A competent
civil engineer who examined
the hole soon after the re-
moval of the stone reported
to us that he doubted the
accuracy of this first report.
From, such markings as he
could find he suspected that the stone
had actually fallen from the northeast,
that the dirt had fallen into the hole
from the southwest, so that the stone
was found to the northeastern side of
the hole which the farmer found.

From theoretical considerations it has
been computed that whatever the origi-
nal direction, and whatever the origi-
nal velocity of a meteor, meteorites near
the surface of the earth should fall in
an almost vertical direction and with a
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velocity not greatly in excess of that
at which the resistance of the air is
balanced by the pull of gravity on the
meteorite. It has been observed that
stones large enough to make a deep
hole fall almost vertically. For example,
at Tilden, Illinois, a stone weighing 110
pounds and going down into the earth
three feet ten inches deviated six inches
from the vertical in that distance. There
are several reports of smaller stones
striking at a low angle and bouncing a
short distance. A seven pound stone
falling at Amana was reported to have
bounced 30 feet.

In view of the fact that a seemingly
very positive report of a stone striking
at a low angle was questioned by the
first careful investigator examining the
hole, it appears that such reports should
have complete confirmation before we
consider them established. In this in-
stance it appears highly improbable
that an 800-pound stone should strike
almost vertically, with a slight deviation
towards the southwest, and that an 80-
pound stone should be thrown back at
a low angle toward the northeast.
Meteorites contain no explosives and ob-
servations indicate that after the burst-
ing the smaller stones fall in a more
vertical direction than the larger stones.

The larger stone was found about two
miles farther in the direction of travel
of the meteor than the smaller stone.
This agrees with the facts collected
wherever the direction of the travel of
the meteor is definitely known. After
bursting, the smaller stones fall quite
directly to the surface of the earth,
while the larger stones can overcome

The largest meteorite seen to fall, the Paragould
meteorite, now on exhibit in the Field Museum

the resistance of the air better and travel
a few miles farther before striking the
earth.

The sound of the explosion appeared
to come from about the place where the
meteor disappeared, and the roar that
followed traveled back along the path
of the meteor. This effect has also been
reported wherever we have the complete
information. Meteors travel with a veloc-
ity greatly in excess of that of sound
and, as the point of bursting is nearer
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than other parts of the path to those
near the point of fall, the explosion is
heard first and the roar of the meteor
along the more distant portions of its
path follows.

The Paragould meteor gave everyone
the impression of being very close. At
St. Louis, Missouri, as we have said,
several thought it was an airplane going
down in flames. At Topeka, Kansas, an
engineer wired back to Burlingame ask-
ing that they look for an airplane which
he thought had gone down near that
town. At Poplar Bluffs, Missouri, the
father of a sick child returning from a
doctor’s office thought the ball of fire
coming out of the east was going to
strike him and ran to get out of the
way. This is the impression whenever a
bright meteor falls. People three or four
hundred miles apart will each believe
that the meteor has fallen within a mile
of their point of observation. For ex-
ample, several persons in Nebraska
thought that the meteor of July 25, 1929,
which burst nearly over DeKalb, Illinois,
had fallen within a mile of them, and at
Williams Bay, Wisconsin, astronomers
of long experience felt an impulse to
dodge when they saw the brilliant ball.

HE big Paragould meteorite is now

on display at the Field Museum in
Chicago, as “The largest meteorite seen
to fall.” We put the museum authorities
in touch with the original owner, but it
was some time before they succeeded
in purchasing the big stone. We were
told that it was weighed on good scales
as 820 pounds when first removed from
the hole. Before it reached the Field
Museum a certain amount of it was
knocked off at one place, and at that
institution its weight was determined
as 745 pounds.

Previous to the fall of the Paragould
meteor the largest meteorite seen to fall
was the 650-pound stone which fell near
Knyahinya, Czechoslovakia, on June 9,
1866. The largest stone meteorite known,
weighing more than 1200 pounds, fell
near-Long Island, Kansas. It was broken
by striking on a ledge of rock. The date
of fall is not known. The largest meteor-
ite now known is an iron one which lies
where it fell at Grootfontein, South
Africa. (Three photographs of this
meteorite were published in ScIENTIFIC
AMERICAN, October 1929—Ed.) Luyten,
of Harvard, visited the locality, and
estimated its weight as 50 tons or more.
A few other prehistoric masses of iron,
accepted as meteoric because of their
structure, are much larger than any
meteorites for which we know the date
and circumstances of fall.

A more recent “meteorite,” widely

noticed in the press, is possibly a
fake, and an able authority has prom-
ised a discussion of it.—The Editor.



The segregation pool in the core trench of the dam. Trains
dumped their loads of earth down the side banks; and

powerful pumps on

several scows shot streams of water on
this loose material, washed it down, and settled it firmly

THE MAMMOTH SALUDA DAM

N the Saluda River, 10 miles from

Columbia, South Carolina, in the

Saluda River Hydro-Electric De-
velopment is the largest earth dam for
electric power purposes in the world. The
dam is 208 feet high, nearly a mile and
a half long, a quarter of a mile thick at
its base and contains 11,000,000 cubic
yards of material. The crest is 25 feet
wide. It forms a lake which is 41 miles
long, 14 miles wide at its widest point,
covers approximately 76 square miles
of land, and has a shore line of 520
miles. In water holding capacity it is
the third largest in the country—93,
000,000,000 cubic feet—being surpassed
only by the Gouin development, St.
Maurice River, Quebec, with a capacity
of 160,000,000,000 cubic feet and by
Elephant Butte, New Mexico, which has
a capacity of 114,911,000,000 cubic feet.

Field work was started in April 1927
and the plant was completed and placed
in operation in October, 1930. The in-
stalled capacity is 140,000 kilowatts,
which will later be increased to 200,000
kilowatts ultimate capacity.

The general scheme of development
called for first laying on bed rock, paral-
lel to the river, four penstocks 15 feet
in diameter and one concrete arch con-
duit approximately semi-circular in
cross-section, and 48 feet in diameter
inside. The penstocks are of plate steel
and are completely encased in concrete
having a maximum thickness of about
four feet. The earth dam was then
placed on top of these conduits and they
served to take care of the river flow
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during construction. As the dam pro-
gressed and the penstocks were no long-
er needed for the above purpose, work
on the power house was started and the
pipes extended to connect with the tur-
bines. The 48-foot arch conduit was
continued in use as a by-pass for the
water, when necessary, until the work
reached a stage where surplus flow
could be passed over the regular spill-
way. This spillway is not a part of the
dam proper, but is located on the south
bank on bed rock and discharges into
an adjoining creek bed.

OUR concrete intake towers with

steel reinforcing, each 30 feet in
diameter and 223 feet high, serve the
penstocks. A fifth tower, 60 feet outside
diameter and 223 feet high, serves the
concrete arch conduit and provides for
two additional steel penstocks.

At the bottom of each of the smaller
intake towers, on the upstream side, are
installed trash racks 75 feet high. Inside
the racks on the center line of the tower
are a pair of Broome roller gates for
cutting off the flow of water to the pen-
stock. Each pair of gates is operated by
a 234-ton hoist, capable of lifting them
with the pressure unbalanced, although
as a precaution, a by-pass has been pro-
vided for first filling the penstock. The
hoist is installed in a brick building on
top of the tower.

In the larger tower, which is designed
to serve two future penstocks, six gates
of similar construction have been placed
in openings around its periphery about

100 feet above the base of the tower.

The trash racks around this tower ex-
tend upwards 70 feet from the bottom of
the gates. Each gate is operated by a 40-
ton hoist connected electrically to the
hoist diametrically opposite to it.

All the gates can be operated from
the power house through remote control.
Access to the hoists is by means of a
passenger cableway several hundred
feet long from the dam to the large
tower.

The dam was built in three sections.
The upstream and downstream sections
were first built across the river bed and
valley, like two parallel dams, from hill
to hill, a distance of about 1000 feet,
then raised until they were about 75 feet
high -and widened until within about
500 feet of each other. The area be-
tween them was then stripped of all sod
and loam, and all loose material was re-
moved from the exposed river bed. A
core trench was next excavated midway
between the two fills and parallel to
them about 50 feet wide and 10 feet
down to ledge rock or to other impervi-
ous material.

At this stage, the area of the basin
between the two fills was pumped full
of water to a maximum depth of 25 to 30
feet. The pool so created was known as
the “segregation pool.” This pool was
thereafter maintained by pumping in
enough water to take care of evapora-
tion and seepage. On the pool were
launched five scows, on each of which
was mounted pumping equipment for
taking water from the pool to supply a
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giant nozzle or monitor, discharging
750 gallons of water per minute at a
velocity of 125 feet per second. The
streams from these monitors were di-
rected against the banks of the earth
fills, washing down the fine material into
the pool, where it was deposited to form
a dense heart or core for the dam. The
work was carried out in such a manner
that the middle sixth of the completed
dam is composed of densely com-
pacted material, of which at least 65
percent would pass a 100 mesh-per-inch
screen.

As the bottom of the pool filled up
with fine material the outer earth fills
were raised by dumping additional
loose earth, the space between these fills
narrowing as they went higher, so that
the general outline of the section of the
completed dam was followed. When
within 30 feet of the top these sluicing
operations stopped as the pool became
too small for the operations.

The next section of 10 feet was built

One of the surge tanks which make
possible speed regulation of units
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by dumping selected mate-
rials into the pool. The last
20 feet was built by consoli-
dating selected materials by
wetting and rolling, as was
also that portion of the core
that extended more than
110 feet about the original
ground. The maximum width
of the core is approximately
350 feet.

The upstream face of the
dam from the crest down-
wards 67 feet was covered
with rip-rap varying uni-
formly in thickness normal
to the face of the dam, from
one foot at the lower edge to
two feet at the top. This rip-
rap was composed of either
one-man stone or gravel, or
a combination of both. On
the downstream face of the
dam there was planted 100
acres of Bermuda grass to

The tailrace of the Saluda power
plant shortly before its completion

protect the face against future erosion.

A spillway, equipped with four Tainter
gates, each 37 feet 6 inches wide and 25
feet high, was placed across a gully 500
feet from the south side of the dam. The
discharge from the spillway enters the
river channel about three quarters of a
mile below the power house. The spill-
way can take care of 150,000 cubic feet
per second. Under extreme flood condi-
tions the level of the lake will rise no
higher than to within seven feet of the
crest of the dam.

Two surge tanks, 38 feet in diameter
and 219 feet in overall height, each hav-
ing a capacity of about 800,000 gallons
of water were erected adjoining the
power station to enable speed regulation
to be maintained on two of the units.
The other two units will not be equipped
with surge tanks unless experience
shows them to be required.

The penstocks connect to 16-foot di-

I’liotographs courtesy W.
The four concrete towers that serve the pen-
stocks, and the larger one for the arch conduit
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S. Barstow and Company, Inc.

ameter, motor operated, butterfly valves
at the power house. Each valve has a
24 inch by-pass pipe and motor-operated
gate valve which will be used to equalize
the pressures on the two sides of the
butterfly valve before opening it.

HE turbines are of the vertical shaft,
Francis type, each developing 55,650
horsepower at full gate at 180 feet net
head rotating at 138.5 revolutions per
minute. The scroll cases are of plate
steel, and the draft tube is an elbow
type tube, with a long horizontal. Each
generator has a capacity of 40,625 kilo-
watts at 0.8 power factor, is wound for
13,800 volts, 3 phase, 60 cycle current,
and is equipped with a 250-kilowatt di-
rect-connected exciter and.a 35-kilowatt
pilot exciter. The generators are of the
single bearing, overhung rotor type, hav-
ing a thrust and steady bearing in the
same oil pot beneath- the rotor. This
construction enables a rotor. to be re-
moved and gives access to the windings
without disturbing the thrust bearing. It
also keeps all oil beneath the rotor and
precludes the possibility of leaking oil
being thrown into the windings.
Provision has been made for testing
the units by the salt velocity method,
by piezometers, manometers, and in ac-
cordance with the Winter patents. In the
first named, salt will be introduced
at the intake, and the electrodes are
situated between the butterfly valve and
the scroll case. The piezometer taps
are near the entrance to the scroll cases.
This equipment will furnish a means of
determining flow of water and losses in
penstocks.
The Saluda River Development was
built by W. S. Barstow and Company,
for the Lexington Water Power Com-

pany.




The inventors of the new electrical test which measures the
hardiness of plants and helps reduce winter crop losses. From

left to right: S. T. Dexter, W. E. Tottingham, and L. F.
Graber. This test may have great economic significance

A NEW ADVANCE IN FOOD PRODUCTION

EARCHING for a way of measur-

ing the ability of plants to with-

stand the hazards of winter, three
Wisconsin scientists have perfected an
electrical method for testing hardiness
that promises to be of considerable
value to agriculture and to unlock re-
search fields only touched upon in the
past. The economic importance of such
a discovery to American agriculture be-
comes obvious when it is realized that
the hardiness of plants can now be
tested with their method in a few min-
utes, and that severe losses caused by
the winter-killing of crops can be re-
duced.

In the past the ability of plants to
resist winter weather was measured
simply by planting them in plots and
observing how they withstood low tem-
peratures. Naturally, this method re-
quired several years. It also slowed
up the determination of hardiness,
and lengthened out by perhaps three
or four years the testing of new va-
rieties of alfalfa, clover, corn, grains,
and so on. Perhaps, in the average
case, the first winter plants were un-
der observation happened to be excep-
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By RENSSELAER SILL

tionally mild, and the second year ex-
tremely severe.

This resulted, of course, in killing all
varieties. Then the only recourse would
be to re-seed the test plots and start all
over again. It was only good luck if the
first few winters happened to be of the
right severity for experimental pur-
poses, and even then there always was
the danger that other factors beside low
temperatures might have been partly
responsible for winter injury.

HEN, too, with the old method of

testing it was almost impossible to
discover the precise temperature the
plants could withstand with profit to
the farmer. It was exceedingly difficult
to uncover answers to such questions as
the following: Precisely what is the ef-
fect of the soil upon winter-killing?
How does the storage of food reserves
in the roots of plants help them to con-
quer winter dangers? What provisions
does nature make for protecting her
plant life during periods of severe cold?
Does cloudy weather during the late
summer affect the hardiness of plants?
A number of other questions of keen in-

terest to farmers and men of science
required answers.

Although the new method for testing
the hardiness of plants has not an-
swered all these questions, it has suc-
ceeded in opening up an angle of ap-
proach to their solution. With this
method, men of science actually can
control the temperature to which the
experimental plants are subjected, can
measure accurately the effect of low tem-
peratures on different kinds of plants,
and can test the hardiness of individual
plants in such a way that they will
not be destroyed and thus can be used
for plant breeding work if desirable.

Like many other discoveries that have
helped put farming on a scientific basis
and have aided in insuring the world
an adequate food supply, the recently
discovered method for determining the
hardiness of plants is marked by its
simplicity. The Babcock test for butter-
fat, which virtually revolutionized the
dairy industry and made it possible to
conduct tests on the production of in-
dividual cows; the tests for determining
the lime and phosphorus requirements
of the soil; and the various tests for
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some of the plant and animal diseases
—these likewise are of outstanding sim-
plicity.

Scientific discoveries, regardless of
how evident they may seem and how
simple the methods employed in mak-
ing them may be, do not just happen.
So it was with this discovery, which was
made in the research laboratories of
the University of Wisconsin by S. T.
Dexter, a young agricultural chemist,

SCIENTIFIC AMERICAN

for various lengths of time and at dif-
ferent stages of growth during the fall
months. The diffusion of materials from
the roots then was measured.

Through the results of thousands of
test plots of these three varieties of
alfalfa, scientists already had learned
that the Grimm was the hardiest, the
Utah Common less able to withstand
freezing, and the Peruvian the least
hardy. If the experiments checked with
these facts
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what relationship existed between sub-
sequent growth and the amount of in.
jury from each freezing treatment, 24
plants of each variety were transplanted
in soil under greenhouse conditions. In
general, the growth of the plants showed
a distinct correlation between the loss
of materials from the roots and the ex-
tent of injury from the freezing treat-
ments.

That different varieties of plants pre-
to fight the low temperatures of

who worked with W. E. Tottingham, an- laboriously discovered pare
other chemist, and L. F. Graber,
an agronomist known for his work
b CHART SHOWING
350 | THE RESISTANCE
ELIEVING that there must be OF THREE VARIETIES
some chemical differences in o PREETIN
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plants in the hardened and un- 300 IN SEPTEMBER
hardened condition, these workers AND NOVEMBER
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this crop is responsible to no

winter with more thoroughness
than do other varieties, also was
confirmed by this method of test-
ing the hardiness of alfalfa. Some
hardy varieties, such as the
Grimm, slow up in growth early
in the fall and start storing large
reserve supplies of food in their
roots, while others, such as. the
Peruvian, keep growing and
store relatively less food materials
in their roots and stems. Those

varieties that prepare for winter

usually survive even severe cold,
but those that are caught in their
growth period by cold weather are
often winter-killed.

HIS fact was discovered by

measuring the out-go of ma-
terials from the roots of different

varieties that were dug and frozen

early in September. At this first
freezing no varietal differences

were found in hardiness, but when

small extent for the rapid growth

of part of the dairy industry and for
bringing into cultivation many aban-
doned farms.

Now it generally is agreed that . the
injury or killing of plants by cold or
any other means involves the disorgan-
ization of substances essential for car-
rying on the life processes. With such
disorganization, plant cells lose their
capacity to regulate the diffusion of
their soluble contents. For example,
frozen potatoes upon thawing become
soft and mushy, a condition caused by
the breaking down of the cells and their
contents, which then no longer have the
capacity to hold on to the materials
which are essential to life. Precisely the
same thing happens to plant roots when
they are injured by low temperatures.

Upon this basis it was assumed that
the extent of plant injury from cold
might be related in some way to the
loss of stored materials in the roots.
These materials include various kinds
of minerals which are good conductors
of electricity. Such conductors are
called electrolytes.

To test the soundness of the hypothe-
sis that the amount of such materials
lost from the roots might be related to
the extent of frost injury, alfalfa roots
of three varieties of known hardiness
(Grimm, Utah Common, and Peruvian)
were frozen under controlled conditions

through actual field tests over a long
period of time, the new electrical test
for hardiness probably would be ac-
curate.

After the roots of the three varieties
of alfalfa of known hardiness were
frozen they were thawed out and soaked
in distilled water for ten hours. Pre-
liminary work had revealed that there
was very little diffusion of cell contents
after the ten hour period.

The distilled water in which the
frozen roots had been soaked was then
poured into a conductivity cup, which is
simply a small glass cup containing two
platinum poles. An electric current was
next passed through the liquid. It was
found that the roots which were unin-
jured by freezing did not give up their
cell contents and consequently the dis-
tilled water offered a high resistance to
the current. But the cells of roots which
were badly injured by low temperatures
gave up salts and thus offered a low
resistance because of the electrolytes in
the liquid.

By measuring this resistance offered
by the water in which the frozen roots
of varieties of different degrees of hardi-
ness were soaked, it was relatively
simple to determine whether or not the
amount of materials lost by the cells
was an index to the ability of plants to
withstand cold weather. To discover

the roots were dug out of the
ground and frozen during the latter part
of October and in November, differences
in the ability of varieties to resist cold
weather became evident.

Thus, plants go through a hardening
process in the fall which prepares some
varieties more than others to withstand
cold winters. (See chart.) Just what this
hardening process is remains unknown,
but it is not at all unlikely that the new
test for hardiness will be helpful in un-
covering the secret that has baffled
scientific men for the last half century.

In addition to measuring the hardi:
ness of alfalfa by this electrical method,
tests conducted on wheat, apples, rasp-
berries, and other woody plants, indi-
cate that their hardiness also can be
measured by the amount of materials
lost from their roots. If further research
checks these preliminary experiments,
facts will be unearthed which may re-
duce severe winter crop losses, the plant
breeder will be able to breed varieties
of plants of almost undreamed of hardi-
ness, and it is not altogether visionary
to see areas in the northern states pro-
ducing crops hitherto limited to the
south. Indeed, the food-producing areas
of the world may feel the effects of such
a discovery more than we suspect.

Perhaps the most interesting phase of
the electrical test for hardiness in plants
is the new research it opens up.



COMPANIONS IN DEPRESSION®

F I may put it bluntly, our world is
very sick. It is a world which engi-
neers and technologists have cre-

ated. They have given us radios and
telegraph systems and airplanes and
automobiles and other marvelous meth-

ods of communication and transit. They

have given us harvesters and turbines
and all sorts of automatic machinery.
These gifts have knit the world together
into a new kind of unity; they have
made possible the organization of pro-
duction and distribution on a gigantic
scale; they have increased the standard
of living far beyond even the dreams of
our fathers; they have resulted in high-
er wages, shorter hours, lower prices,
and larger profits. And yet I repeat: the
world we live in today is very sick.

If anyone doubts this assertion let
him feel the pulse and take the temper-
ature of the present situation. All over
the world during the past year produc-
tion has declined, commodity prices
have fallen,bankruptcieshave increased,
agriculture has become chaotic, and the
figures of unemployed have mounted
with almost unparalleled rapidity.

OW the awakening has come. We
are faced with a stagnation of in-
dustry such as we thought would never
occur again. Apparently the problem of
the machine age is not so much a prob-
lem of producing goods as it is of pro-
ducing buyers. We cannot move our
wheat abroad, for there is little demand
for it, and consequently the purchasing
power of our vast farmer class is para-
lyzed. Our cotton is rolling up in our
ports like gigantic snowdrifts and the
price has fallen to an abysmal depth.
In copper, steel, motors, merchandising,
and a dozen other industries, the story
is the same: a drying up of the stream
of consumption, a slowing down of pro-
duction, curtailed output, falling prices,
passed dividends, staggered hours of
work, half-time work, quarter-time work,
no work.

We are not going to be saved from all
this by a slogan. Industrial depression
cannot be cured by any such shallow
approach. The causes lie too deep and
are too complex and widespread to be
removed by so simple a remedy. With
one method or another we shall doubt-
less effect an improvement in our pres-
ent situation; but before we begin to
think in terms of permanent cure, be-
fore we can be sure that whatever ameli-

*Abstracted from an address delivered before
the Carnegie Institute of Technology.

186

By RAYMOND B. FOSDICK

oration we accomplish is more than
temporary, it will be necessary for us
to face, more frankly than we have
faced, some rather fundamental facts.

The country is full of remedies. But
in trying to think our way through
the difficulty remember that we are liv-
ing in a 20th Century, and not an 18th
Century, industrial world. The differ-
ence between the two needs no elabora-
tion. Our new world is a world of inter-
dependence and solidarity. It is a world
that machines have woven together with
thousands of criss-crossing threads. It
is a world in which the relations between
cause and effect have been so lengthened
that on any given day the Egyptian
planter cannot know what his cotton or
sugar is worth until he receives the quo-
tation from Galveston or Cuba. A heavy
frost in the Mississippi Valley will af-
fect prices on the Liverpool exchange,
and the disturbance will reverberate in
Australia and India.

The chain of economic consequence
is practically without end. French sav-
ings, through the channel of a loan to
Argentina or Chile, contribute to the
development of German or Belgian in-
dustry. Prosperity in Czechoslovakia, by
increasing the consumption of choco-
late, results in the stimulation of the
plantations of Venezuela. This complex
play of action and interaction which
constitutes our 20th Century industrial
civilization could be portrayed in end-
less illustrations.

l EANWHILE the ports on the
world’s seaboards continue to
grow. Each time a dock is built at Mon-
tevideo it is necessary to add a dock at
London and at Hamburg. One nation ex-
tends its agricultural hinterland while
the other increases its hinterland of fac-
tories. One nation lends its capital (we
Americans have 20 billion dollars in
private investments overseas) and the
recipient nations in return increase their
imports and add to their equipment.
The solidarity of this new world of
ours is the result, of course, of speciali-
zation. Each country makes its particu-
lar contribution, dependent upon its
own resources and capacities, to the
goods that the world consumes. Italy
has no coal or iron; France has no oil;
Great Britain must import two thirds of
her food supply; the United States is
dependent on other countries for tin,
silk, nickel, rubber, and many other
commodities. The War Department in
Washington has listed 30 specific ma-

terials which are called strategic because
they are essential to the prosecution of
war, and because we either do not pro-
duce them at all, or can supply them
only in quantities insufficient even for
peace-time requirements.

A country that could not make a loco-
motive, an automobile, or an airplane
without materials from abroad can
scarcely be called self-contained. A
country that could not even carry on
war without the aid of 30 essential com-
modities from other nations cannot
boast of its national independence. By
the same token, a country whose excess
wheat and cotton are rotting in fields
and storehouses because its foreign
market has gone to pieces is not in a
position to talk in terms of Washing-
ton’s Farewell Address.

OU see, do you not, what has hap-

pened? In a hundred years, thanks
to machines, the rush of trade and fi-
nance has trampled down the old geo-
graphical frontiers. Everywhere eco-
nomic forces have broken through old
barriers and are seeking common levels.
Around the world prosperity and de-
pression keep the same rhythm, and rise
and fall together like the ebb and flow
of the sea.

Now there is no doubt that there are
many things that could be done and
are being done here in the United States
which would and will improve our in-
ternal situation. The revision of our
anti-trust laws, as suggested by Mr.
Thomas W. Lamont, with their unfor-
tunate consequences in terms of dupli-
cation of plant and equipment, might
very materially encourage our .economic
recovery. The repeal of our recently
enacted tariff law with its vicious boom-
erang against our own export trade
would undoubtedly help. The establish-
ment of a National Industrial Planning
Board, as outlined by Mr. Stuart Chase,
which would act as an economic general
staff—a fact-gatherer and adviser both
for government and industry in relation
to every major economic undertaking—
might be of great assistance in articulat-
ing the development of business and
thus meeting the challenge of the Rus-
sian formula. Similarly we could and
probably should have legislation estab-
lishing a national system of employment
exchanges, unemployment insurance,
advance planning of public works, and
other emergency remedies.

The fundamental difficulty with our
present situation is that two distinct
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principles are struggling for mastery.
In spite of the fact that the economic
tides are overflowing the world, we are
still trying to maintain our old national-
istic water-tight compartments. Our
political conceptions have not caught
up with our machines. We still cling to
the idea that we can maintain political
isolation in a world in which economic
isolation has long since gone by the
board. Although commerce and trade
have far transcended the framework of
the nation, we still continue to think
about them in terms of absolute na-
tional control.

It all comes down to this: we are try-
ing to run a 20th Century industrial
world with 18th Century political ideas.
The tremendous technical revolution of
the last hundred years has as yet made
little impression upon our institutions or
social beliefs. The United States, for
example, continues to live in the intel-
lectual atmosphere of Jeffersonian in-
dividualism. Its administrative system is
roughly the same as it was in the days
of Jackson. Its philosophy of interna-
tional relations is inherited from Ham-
ilton. It repeats the Declaration of In-
dependence as if nothing had happened
since 1776.

N brief, the United States is trying
to live in two different worlds at the
same time. A leader in everything that
relates to the advance of the technical
aspects of economic interdependence, it
refuses to face up to the political impli-
cations of its own acts. It cannot bring
itself to believe that airplanes, five-day
boats across the Atlantic, and telegraph
systems are fundamentally incompatible
with our inherited ideas of national in-
dependence. All over the world, in every
country, there is this same chasm be-
tween the new life and the old ideas,
this same obstinate adherence to anti-
quated political formulas as a solution
of modern economic problems.

But let no one imagine that the solu-
tion is an easy one. It involves a volun-
tary curtailment of the field of so-called
sovereign rights—a relinquishment to
group decision of many matters which
hitherto have been considered of exclu-
sively national concern; even more than
that, it involves the immense difficulty
of securing common agreements be-
tween nations whose racial and cultural
backgrounds are utterly diverse.

As far as the United States is con-
cerned, a solution along lines of inter-
national action will call for a re-orienta-
tion of our present point of view and a
sharp reversal of our present practice.
We shall have to give up our secretly
cherished belief that the ultimate test
of law and morals lies in an enclosed
territory. We shall have to be willing
to play our part, not as an onlooker,
but as an active participant, in the wid-
er organization of the world community.
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Whether it is the League of Nations, or
the Court of International Justice, or
the International Labor Office, or the
Bank of International Settlements, or
the International Chamber of Com-
merce, or whatever may be the ma-
chinery, official or non-official, by which
the overlapping interests of nations are
given voice and expression, we must be

Raymond B. Fosdick, the author, is,
among other things, a well-known
lawyer, a trustee of the Rockefeller
Foundation, and a member of the
American Academy of Political and
Social Science. He has a long
and notable record of public ser-

vice, both local and national
prepared to make our maximum contri-
bution and carry our full share of the
common enterprise.

The new solution involves the neces-
sity of sitting down with any nation or
group of nations to discuss any matter
whatever of common concern. More
than that, it involves a self-denying
ordinance by which we will refrain from
action prejudicial to other nations, at
least until we have joined them around
the conference table in the hope of
mutual agreement.

The question of tariff is a case in
point. The tariff is not a local issue; it
is not even a national issue; it is an
international issue which should be
handled by some kind of international
technique.

In the Tariff Act that was recently
passed in Washington, 890 different
items were increased, affecting imports
from nearly every country in the world.
Following the passage of the Act there
came from other nations a volume of
angry protests and retaliation which has
scarcely diminished to this day. The
Act was a blow struck by one nation at
the economic stability of 60 nations.

Take the case of Switzerland, for ex-
ample. The Swiss Republic is to a large
extent a nation of watchmakers. She
has no natural resources; she imports
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all her raw materials. She has been
shipping to the United States approxi-
mately 11,000,000 dollars’ worth of
watches and watch movements every
year. Our new tariff bill closed the doors
of many of her factories. A handful of
men, sitting around a table in Washing-
ton in an atmosphere heavy with ignor-
ance and cigar smoke, crippled the chief
industry of a country 3000 miles away.

This is not world order. It is anarchy.
Even from the standpoint of our own
self-interest it is catastrophe. For
Switzerland was buying from us 45,-
000,000 dollars’ worth of goods a year.
With her principal industry disorgan-
ized, and with the ramifying effect of
that collapse upon her own purchasing
power, with what funds will she buy
from us in the future, even if she now
had the desire?

The old doctrine of “Each for him-
self and God for us all” which Canning
enunciated a hundred years ago after
the wreck of the Holy Alliance, does not
fit into a 20th Century world. A nation-
al tariff act, passed in utter disregard
of its consequences abroad, is today
an anachronism. It is a throwback to an
age of savage conquest. The whole ques-
tion of tariffs belongs in the internation-
al field. It is a problem for common
counsel and joint consideration.

HIS, then, is the prescription which

destiny seems to be writing for our
sick world: we must bring our political
ideas abreast of our industrial inter-
nationalism; we must close the gap
which our machines have made between
politics and economics. Local remedies
may afford temporary relief. Our enor-
mous potential consuming capacity will
certainly assist recovery. But the at-
tacks will come again, and, because of
the growing complexity of international
relationships and the fast developing
physical propinquity of peoples, they
will come with increasing severity. For
some of us the medicine that has been
suggested will be bitter. But there seems
to be no other method of permanent
cure. And the patient is very sick.

In 1927, a World Economic Confer-
ence, called by the League of Nations,
stated in its report that “it was a mis-
take to assume that the economic con-
dition of Europe could be so seriously
disorganized without affecting the rest
of the world.” We, here in the United
States, did not believe it then. We were
at the top of our gait, and the bread
lines of Europe were a long way off. Now
we know that what they said was true.
We are all in this situation together.
British, Germans, Spanish, South Amer-
icans, Asiatics—we are companions in
depression; and we humbly subscribe
to that further sentence in the report
of the Economic Conference: “Pros-
perity is not something that can be en-
joyed in small compartments.”



Above: Looking down on the top of the upper car showing
cables attached to the center. Cables for lower car at sides

Below: Top view of lower car showing ropes attached to the
outer ends of the sling. Aluminum is largely employed

TWO CARS IN ONE ELEVATOR SHAFT

By H. D. JAMES

Consulting Control Engineer, Westinghouse Elec. & Mfg. Company

ECENT articles have shown that the
R height of a building is not limited
by the mechanical structure and
that buildings even a mile high can be
built if there is any justification for
them. High buildings of the tower con-
struction may be built for advertising
purposes, but most buildings are erected
as an investment and the vertical trans-
portation problem is the feature which
places an economic limit on the height,
due to the floor space required for the
elevator shaftways. Fifty square feet is
a very conservative estimate for the size
of an elevator shaftway which we may
assume can be rented for four dollars
per foot; this multiplied by the number
of floors in the building represents a
very considerable revenue.
Engineers have been working on this
problem and the best solution so far
offered is to operate more than one
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elevator car in the same shaftway. This
will reduce the total number of shaft-
ways and release a considerable floor
area for revenue purposes.

The Westinghouse Electric & Manu-
facturing Company have recently com-
pleted an elevator installation of this
kind in a shaftway attached to their
new office building at East Pittsburgh.
This is the first installation where two
independent elevators are operated in
one shaft on a commercial basis. Each
elevator car has a capacity of 3000
pounds at 600 feet per minute and is
controlled by a full automatic push-
button system which stops the cars auto-
matically at the desired point by use
of inductor relays. The top car operates
from the third to the eleventh floor and
the bottom car from the first to the
ninth floor.

Obviously both cars should run in

the same direction, on a fixed schedule..
Nothing can be gained by trying to run
the cars in opposite directions except
under abnormal conditions. Provision
is made in each car to change the con-
trol from automatic to hand operation,
which will permit slow movement of
either car toward the other. This pro-
vision is intended to be used only as a
matter of safety in case a passenger
were caught in the enclosure door or
the automatic control did not properly
land the car.

When one car is operated in the hatch-
way, automatic means stop it before it
reaches the limits of travel. When two
cars are operated in the same hatchway
each car becomes the limit of travel
for the approaching car and in general
the same safety means stop the ap-
proaching car before it reaches the
limit of its travel.
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The floor selectors for both cars are
mounted together in the penthouse and
attached to a miniature pair of eleva-
tors operating in an illuminated hatch-
way, with ground glass front. Each floor
is indicated and all of the parts are
to scale so that it is easy to follow the
operation of the two cars.

The cars are normally operated on a
block system of control similar to the
trains in a subway. When one car ap-
proaches the other, it is first automati-
cally slowed down and then stopped by
means of the same control which is used
for its normal operation. The operator
in the car has a set of three signal lights.
A green light indicates that he can run
full speed; an amber light is a caution
signal requiring half speed; a red light
means stop.

SET of differential gearing, located

at the top of the shaft, is provided
with two elements, one of which is at-
tached to each car by means of a steel
tape. Automatic devices stop both cars
if either steel tape becomes slack. The
differential gearing indicates the rela-
tive position of the cars and operates
to slow-down and stop the approaching
car if the block system should fail. The
action is selective; the leading car does
not have its control interfered with.
Every facility is provided for the lead-
ing car to clear the block and provide
safe running space for the following car.
The speed of the approaching car is
reduced and the car finally stopped in
three stages by the differential gearing.
Oil buffers stop the car at either limits
of travel in the usual manner. In addi-
tion to this, an oil buffer is placed be-

Right: Lower penthouse holds up-
per car machine. Lower car cables
at the left near the governors

Below: Upper penthouse drive for
the lower car. Cables at both sides
pass upper car in the shaftway
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tween the two counterweights to pre-
vent shock should the two cars drift
together. At the same time a set of
emergency switches-located between the
cars is operated to disconnect the
electric power.

The two counterweights are operated
on the same set of rails. The upper one
is provided with a safety to prevent its
dropping on the lower one in the event
that the ropes become detached.

The hoisting cables for the lower car
lead down either side of the top car and
are attached to the cross beam of the
bottom car at either end on opposite
sides of the center line passing through
the guide rails. The other ends of these

hoisting cables are attached to the outer”

ends of the counterweight. The distance
between counterweight rails is approx-
imately the same as between car rails.
The top counterweight is attached to
the bottom car.

The hoisting ropes are attached to
the top car at the center and lead to
the bottom counterweight through a slot
in the upper counterweight. This ar-
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View of car and control board.
Car is made of aluminum and
Micarta, reducing weight and run-
ning costs. See the text below

rangement is similar to the old drum
machines using a separate car counter-
balance.

Aluminum was used wherever the re-
duced weight improved operation. The
car sling and platform framing are
made of aluminum. A combination of
aluminum and Micarta gives the car en-
closure a very unusual and attractive
appearance. The saving in weight of the
car and sling is considerable. This re-
duces the power consumption and the
stresses on the equipment and support-
ing structure and therefore improves
the service and naturally reduces the
cost of operation.

The enclosure doors are made of
aluminum with Micarta panels. These
doors weigh about half as much as the
ordinary steel door and consequently
require only half the energy to operate
them.
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Easy Way to Melt Snow Blanket
in Spring

HEN “winter, lingering, chills the lap

of May,” foresters of the United States

Department of Agriculture sometimes call

into play a trick of the trade that puts an
end to the unseasonable loitering. In some

Cape Anvil.
o« R

years it happens that sites chosen for re-
forestation by planting are ready for seed-
lings from the forest nursery while the nurs-
ery is still buried in snow. By the time the
snow in the nursery has melted and the
trees are ready for transplanting, the soil
in the planting sites may be too dry. The
problem in such a case is to melt the snow
and advance the working season in the
nursery.

The trick is simple—when you know it.
It consists in broadcasting fine black soil
on the snow over the compartments of the
nursery from which planting stock is to be
removed first. This soil, because it is black,
absorbs considerable heat which would
otherwise be reflected from the white snow.
This hastens the melting of the snow and
enables the workers to get out the planting
stock earlier—as much as two weeks earlier
in some instances.

This practical and simple application of
one of the elementary principles of physical
science, as adopted by the Forest Service,
may also find other work to do, officials of
the department suggest. For example, a
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similar broadcasting might advance the
time when it is possible to work the home
garden.

Diabetes and Sugar Consumption

HE idea that diabetes is caused by eat-
ing an excess of sugar is so prevalent
that the popular name for the condition is
“sugar diabetes.” Recent studies made by
special investigators of this disease indicate
that it is not so much the excess of sugar

At the left is shown a new shotgun
shell which carries a tracer pellet
which is ignited by the powder
charge thus tracing the trajectory
and allowing the sportsman to cor-
rect a faulty aim. At right, the
tracer shell being used in trapshoot-
ing. It is manufactured in England

Courtesy Ilustrated Lowndon News

Tracer Fellet »een dead in

that does harm to the diabetic as an excess
of food generally. Diabetes is inconspicuous
among orientals who live largely on cereals.
It was, moreover, quite as prevalent in Ger-
many as in the United States at a time when
the sugar consumption in the United States
was far beyond that of the former country.

A recent survey of the relationship of
sugar consumption to diabetes was made by
C. A. Mills of the University of Cincinnati.
His studies failed to reveal any direct re-
lationship between the consumption of
sugar and deaths from diabetes. Some coun-
tries with a high consumption of sugar, such
as Hawaii and Argentina, had relatively
low rates for diabetes, while some countries
with a high death rate from diabetes, such
as the Netherlands, have a very low sugar
consumption.—A1. F.

Preventing Rust in Water
Systems

N many manufacturing operations, and

especially in air conditioning installa-
tions, water is sprayed into the air or flowed
over open condensing systems. In such cases,
the water becomes saturated with oxygen.
This condition is just right for causing
rust, and rust is the bete noir of the'en-
gineer and operating man. In most of these
systems the water is recirculated with only
enough make-up to keep the volume con-
stant.

It has been found that a judicious ap-
plication of silicate of soda added either
by a slow continuous feed or at regular
intervals prevents rusting under such con-
ditions. It is not necessary to exercise a very

accurate control, though eight parts of
silica per million of water will be about
right. The action of the silicate is believed
to be the formation of a very thin invisible
film of silica which interferes with the
transfer to the metal of oxygen dissolved in
the water. The film must be kept intact by
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keeping silicate in the water which would
otherwise dissolve the film, and the rusting
would merrily proceed.—A E. B.

The Baker’s Dough Evaporates

HIS is written just as the Christmas

bills are coming in, so the time is appro-
priate for some data on the evaporation of
“dough.” We thought our money disap-
peared with record speed, but now we read
of bakers’ shops where tons of dough liter-
ally evaporate every day.

Loss of weight of dough during fermenta-
tion under practical shop conditions has
amounted to as much as 6 percent, while
the average loss in the plant under good
control can be held down to about 0.5 per-
cent. Some weight loss will always take
place during fermentation, but large losses
due to evaporation may be prevented. P. G.
Perrie, writing in Bakers W eekly, is author-
ity for these statements. He recommends
that materials should be weighed accurately,
humidity should be controlled—70 to 75 per-
cent relative humidity in the dough room
is desirable—and suitable records should
be kept. In one bakery, a five-oven plant,
evaporation losses in the dough room were
found to be equivalent to 100,000 pounds
of dough per year.—A. E. B.

Contact Eye-Glasses

EW hope for millions who daily are

conscious of the “nuisance value” of
those cumbersome appliances known as eye-
glasses seems to lie behind the recent de-
velopment of so-called “contact glasses.”
These are simple little eyeball caps of op-
tical glass, without rims and without bows,
in fact without any method of attachment
to the human anatomy other than support
by the eyelids and adhesion to the eyeball,
with which they turn under control.

The very simplicity of the idea will make
immediate appeal to persons of scientific
and mechanical leaning. The little shells
are scarcely larger than one’s thumbnail
and, being made of glass only one-fiftieth
of an inch in thickness they weigh no more
than seven grains. One might assume that

i
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Four examples of contact glasses ground to different optical prescriptions. These

tiny shells=—shown approximately full size here—are fitted under the eyelids

they would soon be broken, since they are
so thin, and do injury to the eye. On the
contrary the chances of breakage seem to
be extremely small, for the concave cups
are situated in a most advantageous posi-
tion, just the reverse of ordinary eye-
glasses which are ideally situated for break-
age. In fact, contact glasses partake of the
same protection nature affords the eye it-
self—location in a depression behind the
ring formed by the cheek bones below and
the brow above.

Obviously the curves of the contact glass-

The manner in which the new con-
tact eyeglasses fit the wearer’s eye

es must fit the eye of the individual user
and this demands no small amount of pains-
taking when they are fitted. Parts of the eye
must be anesthetized and the wearer must
expect to make numerous trips to the ocu-
list. Dr. A. Rugg-Gunn describes the neces-
sary technique of fitting in an article in the
Lancet (London), and makes no attempt
to minimize these difficulties which, he says,
are “obviously great.”

Before the cups are applied to the eye-
ball they must be filled with a fluid having

S

Semi-commercial plant at East St. Louis where the new Pratt process for making
gasoline is being developed. Knockless gasoline has hitherto been obtained only
from choice grades of crude oil but the object of this plant is to make gasoline
from almost any grade of crude. It is said to produce 300 barrels daily by a
vapor-phase cracking process using temperatures up to 1100 degrees, Fahrenheit

L ]

a refractive index approximating that of
tears. Then as the wearer leans forward
they are applied directly to the eye by
means of a small rubber vacuum cup tem-
porarily pressed to their outer surface. A
little thought of the optical principles in-
volved will reveal the fact that, optically,
these artificial outer lenses, because of the
liquid held behind them, abolish the effect
of the cornea and, since astigmatism occurs
in the cornea, they abolish astigmatism
while they are worn. Incidentally, they are
so thin that they are practically invisible.

With regard to contact glasses there is
only one “fly in the ointment” but it appears
to be a large fly—they are difficult to fit
and, especially if the contact of the mar-
ginal part is not uniformly perfect, they are
likely to irritate, becoming, as Dr. Rugg-
Gunn says, “intolerable.” Yet there is so
much in the idea which will make appeal
to those who have wished for the 10,000th
time that all eyeglasses were in Gehenna,
that it is hoped the research workers of
Carl Zeiss who developed them in refined
form will persist until, finally, all those who
are forced to wear the conventional form
of eyeglasses can celebrate the day these
safely can be consigned forever to the ash
can.

——

Violin Bows Made of Silver
Threads

IOLIN bows, which have been strung

with horsehair ever since the Middle
Ages at least, may soon have to yield place
to a new form of an old material. A German
violinist has been experimenting with bows
strung with silver wires of hair-like fine-
ness, slightly roughened on their surfaces
to set the violin strings vibrating. It is
stated that a sensitiveness and brilliance
of tone are achieved that excel the effects
usually obtained with the old horsehair
bows.—Science Service.

The Rate of Wound Healing

OME of the most sensational announce-

ments appearing in recent years have
had to do with the use of what is called the
electrical knife for surgical operations.
One advantage claimed for the electrical
knife is the fact that it seals the tissue at
the time the cut is made, thereby lessening
bleeding. It has also been urged that the
wounds made by the electrical knife healed
more rapidly than those made by other
techniques. In some instances the use of the
cutting current with just enough electrical
desiccation to control oozing of blood has
permitteg surgery which formerly could
never have been attempted. These instances
concern particularly the control of brain
surgery, the removal of parts of the liver
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The Autogiro in ﬂlght in the disturbed air currents over New York City

and spleen and extensive excisions of
cancer.

It is the belief of Dr. John D. Ellis that
the claims regarding rapid healing follow-
ing electrical cutting are not warranted. In
a series of - " ntrolled studies he
found that only 60 , rcent of electrically
produced wounds showed primary heahng
in comparison i 97 14, percent of primary
healing in w. “made by the ordinary
scalpel. He four.. . furthermore, that when
healing did ocrjf" in wounds made by the
electrical knife tiie union was weaker than
in corresponding wounds made by the scal-
pel. The same general results were found
in cutting the walls of the stomach and in
cutting muscle—M. F.

The Autogiro

EVERAL requests from readers for

authentic information on the “flying
windmill,” the autogiro, have brought about
the decision to devote almost the entire
aviation section of the Digest this month
to that subject. Professor Klemin has there-
fore prepared the following description
which will answer many of the questions
about the autogiro that arise when one first
views that shipin flight.—THE EpiTOR.

pulled back his stick to avoid the sheep,
stalled the airplane, and crashed. So at
least we learn from Flight Lieutenant Bon-
ham-Carter of the Brltlsh Royal Air Force.
Si non é vero, bene trovato. Cierva spent a
sleepless night or two, and determined to
build a craft which would not stall. Hence
the Autogiro.

In 1920 he first conceived a freely ro-
tating wing as the best means of achieving
his purpose.

In the ordinary airplane, loss of forward
speed means loss of lift and all its atten-
dant troubles. With a rotating wing, when
the craft as a whole is flying at low speed,
the rotating blades still have considerable
speed and therefore lift. Hence the pos-
sibility of very low landing speeds, and al-
most vertical descent.

The first type of Autogiro tested was
fitted with two four-bladed rotors mounted
one above the other. The purpose of the
two systems rotating in opposite directions
was to eliminate the difference in lift exist-
ing between the blade going into the wind,
and the blade moving away from the wind
of forward motion. Probably owing to in-
terference between the two rotor systems
and the consequent loss in efficiency, the

type was far from being successful.

The second attempt had a single rotor
system of three blades, which was set at
varying incidences, as it rotated, by a me-
chanical device, also designed to eliminate
the difference in lift and the resulting turn-
ing moment. This was an improvement over
the first type, but the mechanism proved
cumbersome and ineffective.

The third type of Autogiro was fitted
with a rotor of five rigid blades, and was
the first full sized machine actually to leave
the ground. Unfortunately, whenever a rigid
rotating system changes its plane of rota-
tion, gyroscopic moments are set up. The
gyroscopic moments proved too large to be
controlled and this type also had to be
abandoned.

Finally Cierva hit on the principle of
articulated blades, freely hinged at or near
the axis of rotation. In forward flight, as
we have stated previously, there is more
relative wind speed and hence more lift
on the blade advancing into the wind than
on the blade receding from the wind. But
when the blades are hinged, the advancing
blade rises. As it rises, the air strikes it
from above and the increase in lift ceases.
Equilibrium is established between the

weight of the blade, the centrifugal

A CIERVA’S Autogiro, with its
remarkable landing properties,

its freedom from any tendency to
spin, and its long record of success-
ful flights unmarked by a single
fatality has aroused wide public in-
terest. No less a personage than
Thomas A. Edison has expressed
enthusiastic approval after exami-
nation of this new type of aircraft

Vi —

at Newark Airport. Our readers may
perhaps be interested in a review of
its history and present status.

Its History

HE invention of the Autogiro
is due entirely to a sheep! In
1918 Juan de la Cierva designed an
excellent three-engined bomber fo¥
the Spanish Air Force. Flying from

force, and the air forces. Since the
weight of the blade is always the
same, the lift on either side remains
substantially the same. Even if the
difference in lift is not entirely eli-
minated, the freely hinged blades
cannot introduce rolling or pitching
moments into the body of the
machine.

Another great advantage of the
hinging of the blades is that gyro-
scopic moments are eliminated
when the aircraft, as a whole, is
pitched or rolled.

This fourth type was notably suc-
cessful. However, lateral controlwas
provided for by tilting the axis of
the rotor to the right or left, and
this proved impractical. Neverthe-
less, the fundamentals of success
had been determined. The machine

one field to another, he saw a sheep
directly in his line of landing. He

Diagram illustrating the rotor principle

was reconstructed or modified 15
times, a better type of lateral con-
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trol was evolved and in January, 1923, a
successful flight of about 200 yards was
made near Madrid, and subsequently a
flicht on a closed course at the famous
Quatro Vientes Airdrome.

The Principle of the Rotor

ERHAPS the most puzzling thing for
the layman to understand is in the prin-
ciple of auto-rotation of the lifting rotor.

The easiest aspect of the problem is auto-
rotation of the rotor in vertical descent.
Suppose we have a blade as shown in the
appended sketch, rotating in the direction
shown. There is an air velocity relative to
the blade, due to its rotation, of amount V;.
There is also an air velocity relative to
the blade, due to the descent, of amount
V.. The resultant of these two velocities,
Vr, strikes the symmetrical blade at an
angle. The lift, L, of the blade is always
perpendicular to the resultant wind velocity.
Therefore, the lift has a forward com-
ponent, which overcomes the drag, D, and
keeps the blade in rotation.

Similar considerations of a somewhat
more complicated character explain how the
blade is kept in rotation in forward flight.

There is no application of power to the
axis of rotation. Once the Autogiro has
started on the ground, and the “windmill”
has been set in motion, rotation continues.

Autogiro and Airplane Compared

N Cierva’s opinion the Autogiros recently

produced have no better performance
than the equivalent conventional airplanes.
In fact they have a little less speed and a
little less climb than the best equivalent
airplanes. Nevertheless he considers them
better flying machines. Summarizing com-
parative performances, he states: “Top
speed, 5 to 10 percent less. Rate of climb,
20 percent less. Minimum horizontal
speed, 50 percent less. The take-off since
the introduction of the deflector tail is bet-
ter. The landing qualities are so well
known that it is hardly necessary for me
to mention them. Inanycase I want to state
that the present day Autogiro can, with
proper handling, be landed in perfectly
still air, with no run at all after touching
the ground. In steep descent of about 45
degrees the vertical speed of the latest

Autogiro landing at low speed. The demonstra-
tion was spectacular because of the barrier of trees
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machines is not more than
12 to 13 feet per second.”

Airplane exponents
argue that the wide speed
range of the Autogiro can
be met by the use of slots
and flaps applied to the
conventional wing; that
the greater average speed
of the blades as compared
with the speed of the fixed
wing means always higher
drag, and therefore less
efficiency and top speed;
that the Autogiro will
never be able to compete
with the refined transport
airplane in load carrying
capacity and general per-
formance. Still Cierva and
his American licensee,
Harold F. Pitcairn, have
cogent arguments and tests in rebuttal of
these hostile views.

The Modern Autogiro

E are indebted to the Pitcairn-

Cierva Autogiro Company for an ex-
cellent collection of photographs which
illustrate the construction of the Autogiro
as it is to-day.

Let us examine the photograph of the
Autogiro flying comfortably over the dis-
turbed air of Manhattan. There are four
long thin blades in rotation above the
craft. This characteristic rotor system fur-
nishes approximately 80 percent of the lift
at high forward speed and 100 percent in
vertical descent. It consists of a set of four
hinged blades mounted on a hub which
rotates on ball thrust bearings set on a
pylon structure above the fuselage. These
blades rotate freely under the aerodynamic
pressure of the wind produced by the gen-
eral movement of the craft. The rotor is de-
signed to revolve about an axis approxi-
mately perpendicular to the longitudinal axis
of the machine. The speed of rotation for any
given system is defined by its design and is
practically constant for all flying conditions.
The rotational speed of the rotors varies
from 120 te 150 revolutions per minute.

We have already explained the function
of the articulation of the blades. The
Pitcairn Company explains its action as
follows: “When the Autogiro is in flight

the rotating blades are subjected to two

major and opposed loads brought
about by natural forces. Under the

action of lift the blades have a
tendency to rise, since they are
free to move about the hinge
at the roots. This tendency
to rise is overcome by the
centrifugal force of rotation
acting at right angles to
the lift force. The equili-
brium of the two forces re-
sults in the rotor system
coning slightly in flight.”

This coning is quite ap-

parent in the photographs.

With reference to the de-
tails of the rotor system we
note that the rotor system
revolves on three ball bear-
ings, any two of which are
designed to take the full
load. Each blade is joined
by a universal joint to the
forging which constitutes

This close-up of the landing gear shows the excep-
tionally wide tread, long travel, and novel design
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the rotor-head. This construction permits
flapping upward and downward, and a
movement of one blade with respect to the
other, but prohibits any change in the
angle of incidence of individual blades. The
hinges which form this universal joint are
plain journal bearings. “Droop” cables pre-
vent the blades from falling when centri-
fugal force is absent. Immediately below the
rotor-head may be seen the drive shaft and
over-running clutch of the mechanical
starter which brir{:;q _ﬂu;l Totor to its speed
of 120 1'evqulion§w!per minute before take-
off of the machine.’

The starter derive
from the engine cranl *hrough a man-
ually operated clutch, . brings the rotor
up to speed .in less than half a minute. In
flight it is completely isengaged and has
no connection whatsoever with the rotation
of the blades. A simple braking arrange-
ment similar to the familiar wheel brake
stops the movement of the rotor after the
Autogiro has landed.

In some of the new machines built by
Cierva, the tail itself is made to act as a
self-starter. The tail is raised, the slip-
stream of the propeller is deflected upwards
and the rotary blades are forced in turn to a
flapping movement which is transformed by
aerodynamic reaction into circular motion.

Two small fixed wings with upturned
wing tips provide lateral stability and serve
also the purpose of carrying the ailerons
and for providing a convenient mounting
for the wide under-cariiage.

In the 13% foot spread of this unusual
landing gear, a novel arrangement of
streamlined wires in tension and cabane
struts in compression is used. The struts
transmit landing loads to the base of the
triangular stub axles to which the wheels
are attached and landing stresses, after
being transmitted through oleo-pneumatic
shock struts, are taken through the heavy
wires in tension to the bottom of the cabane
struts. Although the appearance of this un-
der-carriage is that of great strength, it is
nevertheless designed for 25 percent less
loading than would be necessary with an
airplane of equivalent weight.

*~ power directly

The Future: Some Opinions
PINION as to the future of the Auto-

giro is still very divided among experts.
But the Autogiro has made many friends
among unprejudiced aeronautical men.
Captain Richard Depew, a noted pilot and
connected with the Fairchild Airplane
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A close-up of the doubly articulated blade system,
the starter drive, and supporting *“droop’ cables

Manufacturing Company has put himself
on record as follows:

“It is my opinion that the Autogiro can
be flown by any reasonably good pilot with-
out any difficulty whatsoever. Furthermore
I believe that a novice could learn to fly
the Autogiro more easily than an airplane.
.« . My impression is that the Autogiro
can do anything reasonable that an air-
plane can do, plus a great deal more than
any airplane can do in the way of flying

and descending at very low air speeds. To _

an airplane pilot, it is a great thrill to sit
in the Autogiro and almost hover over a
spot at ridiculously low air speeds, and
still have the machine climbing under per-
fect control. The ease of controlling and
the responsiveness of the controls at ex-
ceedingly low speeds are astonishing to
one accustomed to flying an airplane.”

Thomas A. Edison at the Newark Airport
is reported to have said, “That’s the answer,
that’s the answer.”

Thomas Carrol, formerly chief test pilot
for the N. A. C. A. has also an encouraging
view: “Development of all mediums of me-
chanical transport has always waited upon
the invention of devices that could success-
fully check and control the great speeds of
which they were potentially capable. Rail-
road trains could travel at high speeds long
before commercial train schedules reflected
those speeds. The Westinghouse Air Brake
made possible the safe speeds now attained
on the railroads. Four-wheel brakes have
done much the same for the motor car. The
Autogiro is the first heavier-than-air craft
to embody in its design this ability to check
its own speed. Incidentally this one factor
gives an amazing sense of security while
flying this machine.”

Our own view would be that the Autogiro
will not supplant the exceedingly fast and
efficient transport airplane, but that it will
nevertheless occupy a definite place in the
general plan of heavier-than-air flying, and
that it may have extraordinary possibilities
of usefulness in the realm of private flying.
The skill, energy and perseverance of
Cierva himself, of Harold Pitcairn and his
engineer Larsen, of Kellett, Le Page, and
MacClarren, associated in another Ameri-
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can group, are guarantees
that nothing technical or
experimental will be left
undone to secure the ulti-
mate possibilities of the
Autogiro.—A. K.

Crashes Due to
Vapor Locks

NE of the commonest

causes of accident is
failure of the engine im-
mediately after the air-
plane leaves the ground.
Such accidents have been
known to occur when the
plane and the engine were
in perfect condition before
the start of the flicht, and
when both ground and fly-
ing personnel had the best
possible qualifications.

In several instances, the
subsequent investigation
showed that the dual igni-
tion of the engine was
in perfect condition and
could not possibly be
blamed. The carbureters were of the two
or three jet type and were in no way
clogged. The tanks contained ample gaso-
line. The valves, gearing, and other me-
chanical parts of the engine were function-
ing perfectly. The engines had been tested
at full throttle prior to the take-off.

Wherein then lay the cause of the
mysterious failure of the power plant?

Mr. E. Curran, writing in Aviation En-
gineering, seems to have solved the mystery
of these extraordinary and wunpleasant
failures. An investigation of eight forced
landings immediately after the take-off
showed that there was one common feature
in all the cases involved: namely, gravity
feed with a tank placed in the wing with a
comparatively long pipe from the wing tank
to the carbureter and a shut-off cock situ-
ated near the tank.

Mr. Curran diagnosed the trouble as fol-
lows: When the shut-off cock is closed on
landing, the pipe from the wing tank to
the carbureter is emptied of gasoline and
is filled with air or vapor. When the cock
is open, the gasoline in the tank does not
immediately expel the air or gasoline vapor
in the long pipe. The presence of this air or

—

The mounting of the blades on their pylon above the fuselage
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vapor retards the flow of gasoline in an
otherwise perfectly satisfactory system.
Therefore soon after the plane leaves the
ground insufficient fuel is fed to the car-
bureter, the engine fails, and the plane
has to make a forced landing. This con-
clusion has been checked by systematic and
careful test.

The remedy is simple. The shut-off cock
should be placed as near as possible to the
carbureter. In this way the long gasoline
line is always full of fuel and the danger
of vapor lock or retardation of flow is re-
moved.

Airplane designers have spent a great
deal of time and ingenuity in avoiding
difficulties due to engine failure on the
climb. Here is a simple idea which is like-
ly to eliminate such cause of accident in a
great measure. This bears out once again
our opinion that the safety of the airplane
is not merely a question of stability or
aerodynamics but also of care and thought
in a multiplicity of small details.—A4. K.

Modern Metallurgy and Cosmetics
of Ancients

T has more than once been alleged, says

Chemical Age, that it was to the use of
cosmetics of mineral origin that, in pre-
historic times, the discovery of the art of
smelting metals was due. The legend runs
that some irate husband in the distant past
made a bonfire of his wife’s “beauty box”
and thereby reduced its metallic contents
“in contact with carbon” with the result
that metal products were subsequently dis-
covered amongst the ashes of the con-
nubial hearth.

The use of mineral powders as toilet
adjuncts is, of course, extremely ancient,
and color is lent to the hoary legend by
some recent discoveries made by Professor
Dart, of the Witwatersrand University in
Northern Rhodesia. Near Broken Hill there
was found the remains of an ancient man-
ganese mine, the first of its kind to be
discovered, and it can hardly be imagined
that the deposits were worked for their
metallurgical value.

Dr. Dart tells us, as other scientists have
told us before, that manganese, in the
form of the black crystalline pyrolusite,
was used for dusting the hair, in ancient
times, just as red ochre was used for im-
parting the fashionable tint to the skin,

“\ .
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Hammering Hardens
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Steel,

But Plays Havoc With Putty

HO can buy in 1931 and

who will buy? The hammer of
business stress for the past year has
struck impartially against every busi-
ness organization, assailing both the
weak and the strong. The weak have
been squashed like putty; the strong
have been hardened like steel.

Otders in the year 1931 must neces-

sarily come from the well-organized,

well-managed, well-financed compa-
nies who are going after business
aggressively
with business products to sell will
concentrate their sales efforts on

now. Salesmanagers

these potential buyers.

These are the companies who give
constant attention to all three sides
of the American business problem—
economic, executive, and financial.
These are the companies whose im-
portant men read FORBES, the one
publication which treats equally of
the three equal aspects of the Ameri-
can business problem.

It is natural to expect from B. C.
Forbes and his associates a balanced
editorial service. Where in American
business can a man be found who has

FORBES

Published twice a month. Sold at newsstands.

25¢ a copy.

greater experience, wider contact or
deeper understanding than B. C.
Forbes? Who in the publishing field
has more intimate and confidential
contact with business leaders? What
publication has more capable con-
tributors than FORBES in the field
of business thought?

In addition to the personal contribu-
tions of B. C. FORBES are the skill-

ful and authoritative articles of M. S.

Rukeyser, Edward Hungerford, Neil-

Clark, Samuel Crowther, William
McGarry, J. G. Donley, etc.

The decision-makers of American
business turn to FORBES for the
complete service they are seeking to
solve their economic, executive, and
financial problems. 80,000 business
executives of substantial and pro-
gressive companies read FORBES
for news, views and inspiration in the
conduct of their business.

Salesmanagers with a product or
service to sell to business men find
here a primary market—men able to
buy, ready to buy and willing to buy.
Send for facts about the FORBES
market. Check the list for the ex-
hibits you want.

Send me the following FORBES
exhibits:

(] A. Dept. of Commerce Survey of
preferred U. S. purchasing areas and
FORBES circulation count in those
areas.

[] B. Questionnaire analysis of FORBES
circulation as to subscribers’ business-
es and positions.

O C. Weekly lists of preferred sub-
scribers.

(] D. Multiple and pyramiding pur-

chasing power of FORBES readers
as shown by directorships.

FORBES SM
120 Fifth Ave., New York

COmMPANY.......cooeiiiiiiiiiiiiiiiiiieieeeeeeeee

Address.............cocoooiiiei e

BUSINESS, FINANCE,
BUSINESS OF LIFE

Annual subscription, 24 issues, $5.00. B. C. Forbes, Editor, 120 Fifth Avenue, New York.
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and powdered green malachite was used,
mixed with unguents, for painting the eye-
lids. To this list may be added antimony
compounds, such as the sulfide, used as a
depilatory, while many other instances will
occur to those familiar with the composition

A screen in a gravel plant armored
with a thin, tough lining of rubber

of the cosmetics of the modern beauty
shop. It may well be that to the accidental
or purposeful burning of some of these that
the origin of the art of metallurgy in ancient
times is to be ascribed.—A4. E. B.
+

Diet and the Teeth

KULLS of ancient Egyptians reveal the

same type of decay of the teeth that is
seen in modern individuals. For many years
it has been believed that the appearance of
dental decay is associated with general ill
health. The pathologists who have studied
the condition believe that caries of the
teeth are due to the dissolving of the min-
eral salts of the teeth in certain areas. This
breaking down has been alleged to be
caused by the actions of bacteria, by
changes in the chemistry of the saliva, by
disturbances of the glands of internal se-
cretion, and by a bad diet. In most instances,
the dental decay occurs between the ages of
seven and twenty. Quite recently investi-
gators in the University of Wisconsin noted
that the prevalence of dental decay was
much less among children given adequate
diets than in those that were on deficient
diets.

Drs. Bunting, Hadley, Jay, and Hard
therefore determined to compare the rela-
tive influences of antiseptic mouth washes,
varied diets, and combinations of these.
The people studied lived in institutions sup-
ported by the state and could therefore be
quite satisfactorily followed. In two groups
a satisfactory diet was used, except for the
elimination of sugar. In these diets milk,
green vegetables, and fruit were prominent.
Moreover, an antiseptic mouth wash was
used daily. At the end of the period of
observation, caries was found to be active
in approximately 5 percent, while 80 per-
cent were relatively free from the disorder.

In a third group, antiseptics were used
in the mouth, but control of the diet was
not attempted. After nine months, 50 per-
cent had caries and only 25 percent were
free. In the fourth group the diet was good
but not ideal and the mouth wash was

SCIENTIFIC AMERICAN

omitted. After a year 75 percent were
normal and only 6 percent showed active
caries. The fifth group had merely an
ordinary diet with no attempt to provide
the essentials and no attempt to carry out
mouth antisepsis. In this group, 18 percent
were free, while 49 percent showed active
caries.

The general impression from these studies
is that diet is of far more importance
than any other factor in the control of
caries. In the three groups in which milk,
fruit, and green vegetables were prominent,
progress of dental decay was either greatly
diminished or entirely prevented, and these
results were obtained whether antiseptic
mouth washes were used or not. It is, of
course, quite possible that the effect of the
improved diets was due to mechanical
action in chewing as much as to any change
in the general chemistry of the body. This
point merits further study.—M. F.

Rubber Armor Protects Steel

HEN the rubber chemists of the B. F.

Goodrich Company discovered a
method for attaching a rubber lining to a
metal surface, they presented a new and
valuable material to the chemical engineer
for use in the vats, tanks, pipes, pumps,
and so forth, in which he handles corrosive
liquids. The rubber lining effectively resists
the action of acids which would soon eat
through the steel. Now this process of
attaching a rubber surface to metal has
been perfected to a degree which en-
courages its use to resist abrasion in some
of the most severe service conditions
imaginable.

One of our photographs shows the exit
end of a large screen used in a gravel plant.
The sharp rocks would soon wear away the
rotating steel cylinder, but since it has been
lined with rubber, the wear is seemingly
negligible.

Another illustration shows an application
of rubber to the chutes and baffle plates
of a big dredge. The residents of Edgewood
formerly complained about the noise the
dredges made, so it was on the baffles that
rubber was first used. The rubber-covered

-

Rubber covered bafle plates which last about a year replace steel plate baffles
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baffle plates last about a year. A steel plate
usually lasts five or six weeks. The part of
the chute extending up into the air has
been in service about three years and the
rubber looks as good as new. However, it
isn’t used as much as the first section.
The first section, down which gravel is
rolling lasts a year as compared with five
or six weeks for bare steel lining.—A4. E. B.

Copper in Oyster Farming

HERE is no more important event in

the life history of the oyster or in the
successful operation of oyster farming than
that which marks the attachment or cement-
ing of the microscopic larval oyster to sub-
merged objects such as old shells, gravel,
and brush.

This process of attachment or setting,
which must be successfully completed for
the survival of the oyster, has been found
to depend upon the presence of an in-
finitesimal amount of copper in the water.

Setting has been produced in solutions
containing as little as one part copper to
50,000,000 parts of sea water and proceeds
with greater rapidity as the salinity of the
water is decreased. The beneficial and
stimulative value of minute amounts of cop-
per must not, however, be construed to in-
dicate that trade wastes containing this
metal are helpful in the least, as the greater
amount which they contain has been found
to have a poisonous effect on the larvae,
causing death in a very short time. It is
also apparent that trade wastes of an al-
kaline character would precipitate from the
river water its normal content of copper
and thus deprive the oyster of this essential
element for setting and transformation into
the adult stage.

In an effort to find some chemical which
would be effective and at the same time
practical for the elimination of starfish
from the oyster beds, copper sulfate has
been found to meet the requirements. This
substance may be dragged over the beds in
bags at the beginning of flood tide and as
little as 15 ounces in 2000 gallons of water
will kill the adult starfish upon exposure
of only a few minutes. Small starfish are

which last only five or six weeks at the end of these gravel chutes of dredges
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killed by exposure to solutions of 12 to 16
ounces in 10,000 gallons of water. The in-
teresting feature of this poison is that it
is not toxic to oysters or marine fish and
is soon precipitated entirely out of the sea
water.—H. F. PrRyTHERCH, in The United
States Daily.

Control of Condensation on
Factory Walls

ONDENSED water from walls, ceilings,
and windows always carries with it
material of a damaging character. Practi-
cally no factory work room can be kept in
such a high state of cleanliness that the
condensed water which may drop from these

< |G .
Warm air blown against inside of
exterior walls reduces condensation

surfaces is clean and undefiled. Relatively
high humidity which leads to condensation
of water on walls is created as a result of
processes of manufacture such as are found
in dye houses, laundries, pulp mills, and
so forth.

There are two effective ways of prevent-
ing such condensation—by increasing the
temperatures of the surfaces where the con-
densation takes place, and by controlling
the moisture content of the air. An excellent
and not too expensive method to prevent
condensation is shown in the accompanying
photograph. In this system ventilating pipes
carry moderately hot air blasts to the
pilasters between windows and also to the
skylight where condensation is usually most
serious and from which the drip is likely
to be directly upon materials in process of
manufacture.

Aluminum Cooking Utensils

ERSISTENT assertions that the use of

aluminum cooking utensils is injurious
to health caused the federal bureau of
health in Germany to conduct a careful
inquiry. Experiments were made on animals
extending over many months and human
beings were tested with comparatively
large doses of aluminum. In none of these
were any serious disturbances of health
noted.

It was found that the metal contained in
the compound does not enter the body fluid
by the intestines, but is carried off with the
excretions. In more than a year of experi-
mentation it was found that the amount of
aluminum in the blood, the urine, the or-
gans, and the tissues was merely the usual
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irradiation”

~2a new development in foods

This scientific discovery was made in the Basic Science
Research Laboratory of the University of Cincinnati. Its
utilization by the public in food and other products will
be made possible through an alliance between General
Foods Corporation and the University of Cincinnati, to be
known as General Development Laboratories, Inc.

Applications of the new discovery indicate far-reaching
effects in the food industry. It can be used to add Vitamin
D in definitely controllable quantities to many food and
pharmaceutical products. It can be used for sterilization in
the prevention of food spoilage. Organisms causing fet-
mentation, yeast moulds and similar foes to preservation of
foods yield to the new light treatment methods.

The detailed story of “selective irradiation” —its dis-
covery, its application, its possibilities—is told in a booklet
just published, “New Discoveries in Light Rays.” We
believe this booklet will be of interest not only to the food
industry, but also to the public generally. It will be sent

to any interested person free upon request.

Write to GCﬂCf 211 F OOdS Corporation

DEPARTMENT 2-F

250 PARK AVENUE NEW YORK CITY

J
\ / Maxwell House Coffee and Tea, Log Cabin Syrup, Jell-O, Certo, Post's

Bran Flakes, Whole Bran, Minute Tapioca, Instant Postum, Hellmann’s

Mayonnaise Products, Walter Baker’s Chocolate and Cocoa, Franklin

Baker's Coconut, Calumet Baking Powder, Grape Nuts, Sanka Coffee,

Swans Down Cake Flour, Postum Cereal, Post Toasties, La France, Satina,
Diamond Crystal Salt, Jell-O Ice Cream Powder

197



198

amount, regardless of the fact that increas-
ed amounts of aluminum were taken into
the body. These studies confirmed the orig-
inal investigations made in 1893.

In the United States a determined cam-
paign has been carried on largely by com-
mercial interests to discredit the use of
aluminum cooking utensils. The charge has
been made that aluminum received in the
body in this way is the cause of cancer
and of all sorts of gastro-intestinal dis-
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mobiles, may now be a thing of the past.

There may now be seen in New York City
a new and patented system which, by means
of a powerful suction, carries the ashes from
the basements of buildings through a hose
or pipe line directly to an air-tight steel
receptacle mounted on a motor truck for
carting away. The passing pedestrian would
not even know that ashes were being col-
lected if the operation of the system were
not explained to him.

The two trucks of the dustless ash handling system described here. The one
in the rear contains the air filters and the motor which creates a vacuum

turbances. The new investigation is proof
again of the utter baselessness of such
charges.—M. F.

Paint Metal in the Afternoon

F you’re planning to do any painting on

metal surfaces, exposed to the weather,
wait until afternoon. That is the advice of
Mr. Ulick R. Evans, of Cambridge Univer-
sity, who recently addressed the Society of
Chemical Industry. The rusting of iron,
he said, is not a direct oxidization process;
indeed, the invisible oxide film produced by
the direct action of air on stainless steel
protects it against corrosion. On ordinary
steel the corresponding invisible film gives
no protection, unless an oxidizing agent is
present to repair the skin as soon as a
break-down occurs. That is why red lead is
used on structural steel.

In the absence of such substances, steel
corrodes when wet. Electric currents pass
between the anodic places where the skin is
in bad repair, and the cathodic places where
it is in good repair. Most paint vehicles,
whether linseed oil or nitrocellulose, ab-
sorb some water, and unless the lowest coat
includes some anti-corrosive substance, at-
tack occurs when the painted iron or steel
is wetted.

At Cambridge and other places they have
demonstrated that paint applied in the
afternoon wears far better than painting
done at sunrise, which had shut in an
invisible moisture film usually present early
in the day. Salt, if shut in under paint, as
at a seaside place, draws in water and
causes rapid failure—A. E. B.

Dustless Ash Handling

N these days when there is so much talk

about the injurious effects of dust and
noise on the populations of our larger cities,
the news of a new and entirely practical
method of removing ashes noiselessly and
dustlessly will be hailed by all.

No longer will it be necessary for un-
sightly ash-cans to appear on the sidewalks
of our cities; and the clouds of dust and
ashes scattered over our streets, to say
nothing of passing pedestrians and auto-

Even when fully loaded no ashes can be
blown from the truck as it passes through
the streets because the ashes are contained
in an hermetically sealed tank.

The ash handling system above referred
to has been developed by Mr. F. C. Allen,
Jr., a pneumatic engineer, at 452 Lexington
Avenue, New York City, under a basic
patent controlled by Mr. Charles L. Tolford.
Mr. Allen is President of the Allen Air
Appliance Company, Inc.

The apparatus involves the use of two
motor trucks. On one is mounted a 75
horsepower Continental motor operating
a multi-stage “Triple-A” vacuum producer,
together with two large dust filters.

On the other truck is mounted a large
steel receptacle into which the ashes are
drawn. This is known as the “ash dump
unit” while the truck containing the engine
and vacuum producer is known as the
“power unit.”

When filled with ashes, the ash dump
unit is driven away to the point where the
ashes are to be dumped and another empty
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ash dump unit takes its place, so that there
is no loss of time and the system is in con-
stant operation with the power unit going
from one building to another.

Where the system is to be permanently
used a pipe line is installed extending from
the ash pit to the sidewalk. When ashes are
to be removed, the truck therefore makes a
quick connection to the pipe line at the
sidewalk level and the ashes are drawn up
into the truck at a rapid rate, it being pos-
sible by the method to load ashes at the
rate of one ash-can every 30 seconds.

Bleaching of Paper Pulp Accel-
erated by Irradiation

SWEDISH chemist, H. E. Wahlberg,

has found that the chemical process
of bleaching vegetable fibers with chlorine
or hypochlorite for the manufacture of
paper is furthered very substantially by
being carried out under ultra-violet light.
The direct bleaching effect of the light
plays an unimportant part. The effect of
the irradiation is almost exclusively of a
catalytic nature.

If the bleaching liquid is irradiated alone,
it will be decomposed; however, if the
liquid immediately after the irradiation
is brought into contact with bleachable
materials, the bleaching will take place a
little more quickly. A slight increase in
the rate of bleaching can be observed if
the bleachable materials are irradiated be-
fore the treatment. A surprisingly high ef-
fect is obtained, however, when the bleach-
ing liquid and the materials are irradiated
jointly during the bleaching process. The
effect is increased further by a high con-
centration "of the bleaching substance.

The advantages of this procedure are that
the time required for complete bleaching
can be considerably reduced and at the
same time the process can be carried out
at a lower temperature.—A. E. B.

————
Rheumatic Nodules

EOPLE with chronic rheumatism not
infrequently develop nodules under the
skin. These nodules are conceived by many
investigators as being one of the most im-

The ash dump unit which, when filled with ashes, is driven away to the dump-

ing ground. Another dump unit takes its place so there is no loss of time
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portant signs in this disease. They have
been described over many centuries. Ap-
parently some 20 percent of people with
chronic arthritis have nodules of this char-
acter. They are usually associated with
rheumatic fever, most frequently seen on
the back of the forearm but also on the

Subcutaneous nodules in rheumatic
arthritis. Note the typical *“rheu-
matoid” deformity of hand at right

hands, knees, and scalp. The nodules de-
velop slowly and last for several years, al-
though they may come and go within a
period of a few months. Seldom do they
cause any inconvenience, except the an-
noyance of their presence.—M. F.

Photographic Films of the
Andrée Expedition

FTER 33 years without the slightest
knowledge of the fate of Salomon
August Andrée’s expedition which attempt-
ed to reach the North Pole in a balloon,
the world was thrilled and shocked last Au-
gust with the news that his final camp with
his diary, much of his equipment, and cer-
tain human remains had been found on
White Island. Their balloon had landed on
the ice July 14, 1897 and the expedition
had wandered for weeks before finally suc-
cumbing to the rigors of the Arctic.

The fact that undeveloped photographic
films, found in the ice with the remains,
were later developed into recognizable pic-
tures, thus giving the world visual evidence
of the hardships suffered by the expedition,
will surprise most people who realize the
necessity, even today, of having films de-
veloped within a year or two after their
purchase. The Andrée films were enclosed
in copper containers but were thoroughly
water-soaked nevertheless. It was only re-
cently learned that they were manufac-
tured by the Eastman Kodak Company, of
Rochester, New York. Late in October the
Kodak Company received word that the
negatives had been developed, with suc-
cessful results, by Professor Hertzberg, a
Swedish photographic scientist.

The Arctic temperatures at which the
film remained while it waited 33 years for
discovery and development are understood
to be largely responsible for the preserva-
tion of the pictures, since it is known that
cold retards chemical action within film,
provided that humidity is low. The Andrée
material, produced about eight years after
the company had begun to market transpar-
ent film, was manufactured at a time when
experiments to yield large quantities of film
of uniform quality were at their height.

In 1896, according to the Eastman Kodak

SCIENTIFIC AMERICAN

199

We can Count your

Chickens before they’re

Hatched

A custoMer of ours builds incubators. Not kerosene-
burning Suburban Heights models, but titanic steam-
heated steel hens capable of incubating up to 300,000
eggs in one set—mass production chick factories that
turn out seven or eight capacity hatchings in a season.
In these huge incubators the whole trick is maintain-
ing a constant circulation of air at 104° F.—and that’s
where we come in. It's done with fans, as many as 6o
sixteen-inch built-in R & M Fans in one battery, and
no ordinary fans either, for there’s a difficulty you'd
never imagine. Down! The soft loose silky down of
newly-hatched chicks thatsiftsintoordinary fan-motor
bearings and grinds them to pieces like emery. One
fan failure would mean several thousand spoiled eggs
—no small loss. But in all the years these giant hatch-
eries have been operating with heat-proof, down-proof
R & M Fans, their only production failures have been
traceable to bungled barnyard biology.

If you have a problem in electrical-motored ma-
chinery, come to Robbins & Myers. We offer yon
the facilities of a completely modern plant and the
experience of 33 years precision manufacture
in designing, building and applying electric mo-
tors, generators, fans and electrical appliances.

Robbins & Myers, Fne.

Springfield, Ohio Brantford, Ontario

1878 1931

FANS, MOTORS, HAND AND ELECTRIC HOISTS AND CRANES
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Company’s records, the 100,000th Kodak
was made and film and photographic paper
were being manufactured at the rate of be-
tween 300 and 400 miles monthly. Film base,
at that time, was still made by pouring the
fluid nitrocellulose “dope” onto long glass
tables to dry. It was not for several years
that the continuous drum system for manu-
facturing the emulsion support, now in use
at Kodak Park, was made practicable. Al-
though the latter method improved the uni-
formity of the film base, the company, by
the time the Andrée film was manufactured,
had advanced the art of making sensitive
emulsions to a high plane.

Recovery of Andrée’s pictures increased
the similarity of the discovery of Andrée’s
party to that of Scott, the British officer
who reached the South Pole in 1913 only
to perish with his companions in a blizzard
that obstructed his return. Photographic
film, also made by the Eastman Kodak
Company, and developed the better part
of a year after the death of the British party
gave the world a posthumous photographic
record of that expedition’s struggles.

Unique Sulfur Mining Process

NORMOUS quantities of sulfur exist in

the earth’s crust. It has been estimated
that sulfur constitutes .06 to 1 percent, but
a large part of the world reserves can not
be estimated with precision. Such estimates
vary from 56,000,000 to 121,000,000 metric
tons, according to the United States Bureau
of Mines.

The Texas Gulf Sulfur Company is the
world’s largest producer of sulfur. Second
largest is The Texas Corporation. These
two companies produced 2,363,389 long tons
last year—nearly 80 percent of the world
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production. The accompanying photographs
show some of the interesting operations of
these companies.

Sulfur is mined by forcing superheated
water down into wells where the hot water
melts the sulfur so the liquid can be pumped
to the surface. A six-inch pipe line carries
the hot water down to the sulfur beds;
inside this pipe is a three-inch line through
which the sulfur rises to the surface; in-
side the three-inch pipe is a one-inch pipe
which carries compressed air at 500 pounds
pressure which forces the sulfur up to the
storage vats. It is then poured out into a
“vat” with wooden sides where it solidifies
as it cools. A few inches each day is added
to the surface of the “vat” until the block
of solid sulfur is about 40 feet high. The
wooden sides are then torn away, leaving a
great block of the yellow sulfur, from which
shipments are blasted as required.—A4. E. B.

Asphalt-Aluminum Paint

SPHALT dispersed in a volatile solvent,
plus flake aluminum, constitutes a new
asphalt-base paint recently put on the
market. The flake aluminum is prepared by
stamping after which it is polished. A thin
film of solvent-repelling polishing agent,
which remains on the aluminum flakes,
causes them to work their way to the outer
surface of the applied coating before the as-
phalt begins to harden. The finish is, there-
fore, bright and highly reflecting, having at
the same time great covering power and
long life, according to the manufacturers.
It is claimed that one coat of this ma-
terial ordinarily will suffice, regardless of
the previous color of the wood, metal, or
other material to which the paint is ap-
plied. The material is also said to be very

MARCH - 1931

efficient as a priming coat for other paints.
It is recommended for both interior and ex-
terior work and is said to be particularly
effective in reducing evaporation from metal
tanks, due to its reflectivity. Its resistance
against corrosive atmospheres is said to
be excellent. —A4. E. B.

Cosmic Rays and Cancer

O great is the field of cancer and we

have so little actual knowledge as to
its causation that almost any one’s sugges-
tion may be given a certain amount of
credence. In an editorial in the newly estab-
lished American Journal of Cancer, Dr.
Francis Carter Wood has some interesting
remarks on cosmic rays and cancer. He
points out that sometimes a banker’s views
on medicine or art afford an evening’s de-
light to the initiated, but that sometimes
the productions of a scientist’s imagination
bring to mind the famous moon hoax of the
New York Sun.

Prof. John Joly of Trinity College, Dub-
lin, suggested in June, 1930, that a dimi-
nution in the strength of the cosmic rays
may have something to do with the in-
creased rate in cancer. The cosmic rays
have been thoroughly investigated. They
come to the earth from a great distance,
and they resemble X rays and gamma rays
of radium in that they can penetrate thick
layers of matter without losing much of
their energy. In this regard they are the
most powerful rays known, for, after pass-
ing through 200 feet of water, 2 percent
remain. Millikan estimates their energy
to be about one tenth of that reaching the
earth from the light radiation of stars.
Professor Joly’s notion is that these cos-
mic rays cause increase in cancer because

Water is superheated in the Cochrane jet heaters at upper
left and forced into the ground where it melts the sulfur.
The upper right picture shows molten sulfur pouring into a
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vat after being forced to the surface. Lower left: On top of a
vat of solidified sulfur. Lower right: Another vat, which con-
tained 650,000 tons of sulfur, after walls had been torn down
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they are diminishing at present and that
formerly they were sufficient in amount to
exert a controlling influence on cancer
growth.

In the November number of Forum, Pro-
fessor Joly went much further. He assumes
that an enormous increase in cancer has
taken place, that cosmic rays in the past
may have had destructive effects on cancer,
and similar extraordinary assumptions.

Doctor Wood points out that any radi-
ation which would have the slightest effect
on a cancer cell would also affect the rest
of the body by destroying all the white cells
of the blood which are more sensitive to
radiation than any cancer cell. The fact
that the population of the world has in-
creased steadily indicates that such rays
could probably never have been very pow-
erful since man’s beginning on earth. Fur-
thermore, statisticians know that the re-
corded increase in cancer is nearly, if not
entirely, due to the improved diagnosis of
the internal types of cancer. Most of the
increase in cancer is in the form of cancer
of the internal organs and in older people.
Cancer is essentially a disease of old age
and there are many more old people now
than there used to be.

Hence it is not at all necessary to con-
sider seriously the suggestions of Professor
Joly. The pity is merely that a man of his
scientific position in the field of geology
should cast discredit on that field by ven-
turing an extraordinary hypothesis in a
field in which he has no standing. If
Oliver Lodge had avoided spiritualism,
and if other authorities in their own fields
would let scientific medicine alone, the
practitioners of that art and science would
be enabled to avoid much of the wastage of
time they now incur in contradicting un-
substantiated theories.—M. F.

—_— ———

Exercise in Disease

HE ancient Greeks emphasized a cer-

tain amount of exercise for keeping a
human being in a healthful condition. Ex-
ercise, like every other form of treatment
of disease, can be overdone. A special re-
port made to the Council on Physical
Therapy of the American Medical Associa-
tion by Dr. J. S. Coulter and C. O. Molander
distinguishes therapeutic exercise, or exer-
cise used in the treatment of disease, ffom
the ordinary exercise that is taken for the
improvement of health.

In passive exercise, the patient lies -still
while the attendant moves the various
muscles of the body. The doctors emphasize
the fact that the spasm of a muscle during
such exercise should be an indication for
the operator to stop immediately. One of
the chief. uses of passive exercise is to
restore motion to limbs that have con-
tracted. For this purpose, it is pointed out
that one movement of the limb through its
fullest range is better than a series of
movements within a shorter range. By mak-
ing one or more motions of the limb
through its fullest range, it is possible to
produce gradually an increase in the range
of movement. A dislocated or fractured
limb is usually contracted and fixed in
position. One of the chief aims of passive
motion is to maintain suppleness and in
this way to prevent contractures.

However, exercise by passive motion is
not the same thing as stretching of a

(Please turn to page 205)
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A PLAN FOR MEN who want to

Retire on an

HISPLANIs called theRetire-
ment Income Plan. It enables
you to provide for yourself a guar-
anteed Income you cannot outlive.
Theplanalsoprovidesother bene-
fits, such as an income to live on
in case serious illness or accident
stops your salary.

The extreme degree of security
and absolute freedom from money
worrles afforded by the Retirement
Income Plan makes it appeal to
people of wealth as well as to people
of average incomes.

This form of investment has been
in vogue in European countries for
many years. In this country, people
are just finding out about it and it is
rapidly becoming popular.

THE PLAN

Here is what a Retirement Income,
payable at age 60, does for you.

Itguaranteeswhen youare 60oaMonth-
ly Income for life of $200, which as-
suresareturn of atleast $20,000, and per-
haps much more, depending upon how
long you. live. Or, if you prefer, a Cash
Settlement of $27,000.

It guarantees upon death from any
cause before age 60 a Cash Payment to
your beneficiary of $20,000. Or a Month-
ly Income for life.

It guarantees upon death from acci-
dental means before age 60 a Cash Pay-
ment to your beneficiary of §40,000. Or
a Monthly Income for life.

It guarantees in event of permanent
total disability before age 60, a monthly
Disability Income of $200.

* * *

You can arrange aRetirement Income

for yourself, beginning at age 55, 60, or

ncome

6 months’ vacation twice a year!

65. The income can be $100 a month,
$200 a month, $300 a month, or more.
For completeness, for safety, for abso-
lute freedom from money worries, there
is nothing that can equal the Phoenix
Mutual Retirement Income Plan.
Think of it—the thrill of it, the rock-
bound security of it! 4 guaranteed in-
come you cannot outlive. What a load off
your mind; what a weight off your
shoulders! Best of all, any man of mod-
erate means can have these things.

Send for the facts

The Phoenix Mutual Company, which
offers you this opportunity, is a 135-
million-dollar company. For over three-
quarters of a century it has been helping
men and women to end money worries.

An interesting 28-page book called
“How to Get the Things You Want,”
explains how the Plan works. Send for
your copy today. No cost. No obligation.

G) PHOENIX MUTUAL

LIFE INSURANCE COMPANY

Home Office: Hartford, Conn.

Name

First Policy issued 1851

PHOENIXMUTUALLIFE INSURANCE CO., 579 Elm St., Hartford, Conn.
Send me by mail, without obligation, your new book,
“How TO GET THE THINGS YOU WANT.”

Date of Birth

Business Address

Home Address

Copyright 1931, P. M. L. I. Co.



THE AMATEUR ASTRONOMER

Conducted by ALBERT G. INGALLS

e E got through the grinding, polish-

ing, and figuring without any trouble
at all,” R. S. Mudge, 856 Park Place,
Brooklyn, New York, writes with reference
to a telescope made by himself and two
others, Joseph Rebold and Raymond Paul,

Mudge-Rebold-Paul telescop

“but the silvering nearly stumped us. We
tried it at least a dozen times without suc-
cess, using grain alcohol; and then we tried
rubbing alcohol and hit it the first time.”

The Mudge-Rebold-Paul telescope is a
six-inch and -the dingbat attached to it,
which shows in the photograph, is an ex-
temporized camera for taking sun photo-
graphs.

LUTGE, Pinnaroo, South Australia,
« also had a little trouble but he “got
there” just the same. “My telescope,” he
writes, “has an eight-inch mirror and I
ground and polished three mirrors before I
succeeded. No. 1 was broken by a fall, No.
2 cracked due to an icy draught when hot.
(This is exactly what happened to Brashear
on his first job, as told in his autobiography.
—FEd.) 1 polished the third mirror on an
HCF lap which I found much quicker
than the pitch laps I tried first. I found
the Foucault test difficult at first but at all
times most interesting.

“We have an Astronomical Society in
Melbourne and a few of the members are
telescope makers. Most Australians, like
myself, had considered that making an
efficient telescope was outside the scope of
the average person. I consider the instruc-
tion book ‘Amateur Telescope Making’
wonderful. I would be willing to help any
Australian amateurs who might wish it.
My telescope gives beautiful views of the
moon, belts of Jupiter, rings of Saturn, and
many double stars and star clusters visible
in the southern hemisphere.”
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“IFJYHIS is a real alley telescope.” So says

Henry Kramer, 4338 North Fort Street,
Detroit, Michigan, in describing his “coal
scuttle” reflector. “But it, too, ‘gits thar just
the same’,” he adds. “There are no details
on such maps and photographs of the moon
as are in the libraries of Detroit which can
not be located with this eight-inch reflector,

The Detroit coal-scuttle mounting
with its assisted apple-tree pedestal

as crude as the set-up is. The HCF lap is
far superior to the pitch lap; it worked
faster and was so adaptable that any kind
of variation for correction could be had.
There was no need of the bootlegger’s ser-

vices, as the rubbing alcohols, Alcorub and
Alcol, were all right and silvering was easy.
It is just possible that a new planet will
be discovered (?) any night now, as we are
blazing away with a Kodak trying to make
a photo, though no one has profited so far
except Mr. Eastman.”

Mr. Kramer’s attachment, a coal scuttle
with its bottom knocked out, is for ex-
cluding stray light from houses and street
lamps, also for discouraging the activities
of stray fingers which seem to have a fatal
attraction for one’s nicely polished mirror.

“AS I live in a small furnished room, and

have no access to tools, I was forced
to attempt something light, portable, and
easy to make.” So says John Ortueta, 222
East 11th Street, New York City, who con-
timues: “The telescope shown in the photo-
graph was made mostly with tools and
materials bought in the ten-cent stores. It is
similar in principle to the one shown in
‘Amateur Telescope Making’ on page 29.
It consists of a mahogany box open at one
side, containing the five-inch mirror. When
not in use the box stores the prism and eye-
pieces behind a small lock. The main col-
umn is of wood and is jointed and adjust-
able. The whole thing folds into as small
a space as a camera, yet is easy to as-
semble and weighs less than ten pounds.
It is equipped with slow motion and a
finder.”

D. FREEMAN, Care E. P. Maxted,
. R.4, Caldwell, Idaho, uses his tele-
scope “in connection with a series of lec-
tures on astronomy,” and, he adds, “thou-

M. Ortueta and folding reflector
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sands of people have had the privilege of
looking through it.” His mounting is con-
structed of pipe fittings and the eyepiece
is on the polar axis. The mirror is a ten-
inch and the rather elongated tube is quite
impressive.

ARTIFICIAL SUNLIGHT

ORD has been received from Miami

that Professor G. W. Ritchey arrived
there from Paris with the Ritchey-Chrétien By M. LUCKIESH
telescope he expects to use in making a Director Nela Park Research Laboratories

General Electric Company

N All the whys and wherefores
' of illumination

‘ - drawn from the author’s extensive practical experience and
written for the professional man as well as the intelligent
layman. It covers solar and artificial radiation and their
physiological effects, measurement, glasses for transmis-
sion, in fact the whole subject in full. $3.90 postpaid.

COMETS By C. P. OLIVIER

Director of Astronomy, U. of P.

A popular book which discusses the subject from all
angles, in a non-mathematical way. The author is the

Freeman’s long tube mounting

foremost American authority on meteors, so closely re-

study of the seeing conditions in that lo- lated with this subject. A much needed text. $3.65 postpaid.
cality. With him is G. H. Lutz who has
cast a 36-inch Stellite mirror which Pro-
fessor Ritchey also expects to figure and
test. The newspapers have given the im-

pression that a very large observatory was SCIENTIFIC AMERICAN

about to be built in Miami. Perhaps this
. P P . - 24 West 40th Street New York, N. Y.
is a bit “previous,” as it never is wise to

expend large sums in this manner until
the local seeing has been well tested. The
Ritchey-Chrétien telescope is a modified

Cassegrainian having mirror curves which WELLI NGTO N LONDON
do away with the distortion of out-of-axis
images, giving a flat field. MIiX T u R E

Science and experience have enabled us to make Wellington London Mixture a rich yet

HEN Brother-amateur-telescope-maker mild tobacco—the envy and despair of other manufacturers. Particular pipe smokers

Clyde Ww. Tombaugh, after diligent will appreciate Wellington London Mixture. v v v YOU’LL LIKE IT. Insist on it
search, spotted the image of the planet from your dealer or send us $1.00 for 10> ounces . . . Money back if not pleased.
Pluto on a plate at the Lowell Observatory, C. PEPER TOBACCO CO. v 7 v 727 North Ist Street, St. Louis, Missouri
where his diligence and enthusiasm had won Independent manufacturers of only fine tobacco since 1852

him a job some time previously, there was a
certain tendency to minimize his contribu-
tion. Some said he merely happened to be
the one to look over the plate and it was
stated by one astronomer that Tombaugh
was no more the discoverer of Pluto than
the seaman at the masthead of Columbus’
ship was the discoverer of America because
he happened to see its shoreline first. Tom-

baugh’s modesty and good taste kept him M U N N & C O
L]

entirely clear of controversy and now, as

PATENTS—TRADEMARKS—COPYRIGHTS

so often happens in science, .hon(.)r pursues PATENT ATTORNEYS

him who runs away from it (just as it

usually avoids him who runs after it). The SCIENTIFIC AMERICAN BUILDING

Royal Astronomical Society, the associa- 24.26 WEST 40TH STREET, NEW YORK CITY

tion of professional astronomers of Great
Britain, has just awarded Tombaugh the
Jackson-Gwilt Medal of that society. Other

i AT R0 Lol 714 SOUTH HILL ST.
telescope makers who aspire to gold medals Lo oy (o ag souTh muL o
may be encouraged by the thought that 6 NORTH MICHIGAN AVE
there are other worlds to conquer, ther * 582 MARKET ST.
ne 10 assi e e CHICAGO, ILL. SAN FRANCISCO, CAL.

being no assurance that Pluto is the last
planet in the solar system.
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CURRENT BULLETIN BRIEFS

Short Reviews of Bulletins and Papers on Scientific and

Allied Subjects, and Where to Get Them

How to REpAIR AnD REFINISH FURNITURE

describes the use of a crack filler and a
remover for ground-in dirt. Savogran Com-
pany, Boston, Mass.—Gratis.

i ——

Desien 1N INDUSTRY is a publication giving

a digest of new literature relating to the
subject. Critical notes and prices are given.
Non-residents of Newark, N. J., are put on
the mailing list for 25 cents to cover post-
age. Newark Public Library, Newark, N. J.

——co——

NickeL Arroy Steel Forcines (Nickel

Steel Data and Applications No. 17) by
Charles McKnight gives the salient facts
relating to these important alloy steels.
The International Nickel Co., 67 Wall St.,
New York, N. Y.—Gratis.

————— e ——

THe Prrep Fuer BucaBoo (Reprinted from

Railway Age, Dec. 13, 1930) by C. V.
Beck holds that coal is the most economical
fuel in all important coal-consuming areas.
International Carriers, Ltd., 120 Broadway,
New York.—Gratis.

—— ———— e

RarLroap Equrties, a survey by John W.

Barringer, III, gives much valuable in-
formation about natural gas, coal, and fuel
oil. The fuel statistics are equated to com-
mon bases. International Carriers, Ltd., 120
Broadway, New York.—Gratis.

e ——— s

ARcHZEOLOGICAL EXPLORATIONS IN PERU—

Part II. THE NoRTHERN CoasT (An-
thropology, Memoirs, Vol. II. No. 2) by
A. L. Kroeber describes the first Marshall
Field Archeological Expedition to Peru.
Field Museum of Natural History, Chicago,
111.—$1.50, postage extra.

—_— ——

ONE MONTH IN SOUTHERN CALIFORNIA AND

Wuat WiLL It Cost gives a travel pro-
gram for an entire month. There are also
details as to the cost of each day. Certainly
breakfasts at 40 cents, luncheons at 50
cents, and dinners at 85 cents sound good.
The average expense per day, including
sight-seeing, figures out $7.17. All-Year Club
of Southern California, Ltd., 1151 South
Broadway, Los Angeles, California—Gratis.

————

Ciry Norse (Report of the Commission ap-

pointed by Shirley W. Wynne, Commis-
sioner of Health, to study noise in New
York City and to develop means of abating
it) by Edward F. Brown, E. B. Dennis, Jr.,
Jean Henry, and G. Edward Pendray, is a
monumental treatise on a most important
subject. It is a book of 308 pages which
is sent free to interested persons. Address
Edward F. Brown, Director, Noise Abate-
ment Commission, 505 Pearl St., New York.
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M-S-A First Amip MarteriaLs (Catalogue

No. 7A-2) is an excellent catalogue deal-
ing with first aid material put up in very
usable form.—Mine Safety Appliance Co.,
Pittsburgh, Pa.—Gratis.

e —————

FLorA oF THE YucaTaN (Botanical Series,

Field Museum of Natural History, Publi-
cation 279, Vol. ITI) by Paul C. Standley, is
a splendid monograph of 492 pages which
only a great institution of learning would
be justified in publishing.—Field Museum
of Natural" History, Chicago, Ill.—$2.00,
(postage extra).

—_——

Nore oN THE ELECTRICAL RESISTANCE OF
Contacts BETweEN Nurs anp BoLrts
(Research Paper No. 227, Reprint from
Bureau of Standards, Journal of Research
Vol. 5, September, 1930) by Frank Wen-
ner, G. W. Nusbaum, and B. C. Cruik-
shanks, describes researches on the elec-
trical conductivity of Dardelet threaded
connections. Dardelet Threadlock Corpora-
tion, 120 Broadway, New Y ork.—Gratis.

———————

Greexk-Roman TreasurRes oF GErmanN Mu-

sEuMms, edited by Karl Kiesel and Ernest
O. Thiele, is a beautifully printed pamphlet
giving a complete index of German mu-
seums which have notable Greek-Roman
treasures. Terramare O ffice, Wilhelm-Strasse
23, Berlin S. W. 48, Germany.—Send two
International Reply Coupons obtainable at
any post office.

—————

Music IN GeErmMANY is a delightful little

pamphlet giving information as to music
centers, music schools, and recent musical
literature. It is one of a series of most in-
forming pamphlets on phases of culture in
Germany. Terramare Office, Music Depart-
ment, Wilhelm-Strasse 23, Berlin, S. W. 48,
Germany. Remit two International Reply
Coupons which can be obtained at any
post office.

e ———

ProFITABLE FARM MANAGEMENT AND SALE
by C. J. Cassen, President, Farmer’s
National Company which is now managing
603 farms comprising 228,683 acres. A
perusal of this book will benefit almost any
farmer. Farmer’s National Company, 1708
Farnam St., Omaha, Neb.—50 cents.

————i————————

A Mint INn NEw York (Numismatic Notes

and Monographs No. 45) by Bauman L.
Belden gives an account of why New York
did not get a mint but did get an assay
office which in time obtained a new build-
ing; the old facade is now a part of the
American Wing of the Metropolitan Mu-
seum. The American Numismatic Society,
Broadway at 156th St., New York, N. Y.—
59 cents.

ParacHUTE SuPPLEMENT, AIR COMMERCE

RecuraTioNs (Aeronautics Bulletin No.
7-D, United States Department of Com-
merce, Aeronautics Branch). U. S. Dept.
of Commerce, Aeronautics Branch.—Gratis.

e ———

Our DEerFecTive CALENDAR. E. K. Eason of

Dublin has written a study of some as-
pects of the problem, more especially in
support of the retention of 12 months in a
fixed calendar. Eason & Son, Ltd., Dublin,
Irish Free State.—1 shilling.

e —et——

Rate oF GrowTH OF SEcOND GROWTH
SoutHERN Pines 1N FuLL Stanps (Cir-
cular 124-C, United States Department of
Agriculture) by R. D. Forbes and Daniel
Bruce. The authors think that growing new
timber is the only way to keep the pine
industry of the south from “going back.”
Office of Information, U. S. Department of
Agriculture, Washington, D. C.—Gratis.

e ——

CALCULATING WATERFOWL ABUNDANCE ON

THE Basis oF Banpine ReTurns (Circu-
lar No. 118, United States Department of
Agriculture) by Frederick C. Lincoln sug-
gests what seems to be a reliable method
of calculating the fluctuations in the num-
bers of waterfowl. Superintendent of Docu-
ments, Washington, D. C.—5 cents (coin).

i ——

Rat Proorine BuiLbines AND PREMISES

(Farmer’s Bulletin No. 1638, U. S. De-
partment of Agriculture) by James Silver,
W. E. Crouch, and M. C. Betts gives the
best method of rat proofing in structures of
all kinds. The diagrams are very.clear.
Superintendent of Documents, W ashington,
D. C.—5 cents (coin).

e ——————

MiInNErALS AND INTERNATIONAL RELATIONS

(No. 266 of International Conciliation)
by Sir Thomas H. Holland, Vice-Chancel-
lor and Principal of the University of Edin-
burgh deals with the international relation-
ship of minerals and international move-
ment of mineral products in peace and
war. Carnegie Endowment for Interna-
tional Peace, 44 Portland Street, Worcester,
Mass.—5 cents.

s m—

Gruine Woop IN AIRCRAFT MANUFACTURE

(Technical Bulletin No. 205, United
States Department of Agriculture) by T. R.
Truax is an elaborately illustrated mono-
graph which will be of use to any person
who uses glue in any form. It gives for-
mulas for glues which are patented but
which are for the free use of the people
of the United States. Superintendent of
Documents, Washington, D. C.—25 cents
(money order).
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contracture or adhesion. The purpose of
stretching is to loosen contracted liga-
ments, muscles, or adhesions. The untrained
operator is likely to attempt such stretch-
ing before inflammation has subsided. It is
well established that stretching should
never be attempted until the inflammation
around the joint or in the joint has dis-
appeared. In order to stretch a limb that
has contracted, it is necessary to pull slowly
and steadily with gradually increasing
weights. Whenever soreness or pain de-
velops, it is safer to stop the motion and
to apply heat and permit resting until the
pain and soreness have disappeared. Pain
that disappears within an hour after the
treatment is usually not serious.

In active exercise the patient himself
produces the motion with or without the
supervision of the operator. Active motion
may involve the use of apparatus, such as
pulleys or weights. They may be free
motions of the arms or they may be resis-
tive motion, in which the muscles push
against resistance of various kinds. Far too
often, a patient is told merely to exercise
an arm or a leg. Little can be accomplished
that is of value by this method. The only
way to get proper results is to direct the
nature of the exercise toward a definite
purpose. It is customary in such cases
either for the physician or his assistant
to watch the work or else to give written
instructions so that it will be carried on
in a definite manner.—M. F.

P

FINE-GRAIN SUGAR PRODUCED

N order to provide granulated sugar that
will dissolve quickly in iced drinks,
sugar refiners have experimented with vari-
ous methods of reducing the grain size. The
latest method of attaining this fine grain
sugar, known as the Varnau-Wayne process,
is now in commercial operation in Texas.
The new process is a radical departure
from customary practice for finely granu-
lated sugar. It starts with a syrup of much

This ingenious machine polishes all seven of the main and connecting rod bear-
ings of the Ford crankshaft in a single operation, thus obtaining uniformity
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lower density. A practically grain-free
syrup is obtained by evaporating in a series
of vacuum pans and finally in a finishing
pan. This concentrated syrup is then chilled
suddenly by squirting it as a mist or thin
film into an air or vacuum chamber, giving
an instantaneous super-saturation effect and
causing minute crystals to form at once.
The method produces a new type of ex-
tremely fine-grained sugar, readily soluble,
and very pure. The process is continuous
and nearly automatic, so that most of the
personal factor is eliminated. Thus the
product is more uniform than with vacuum-
pan methods.

When you buy a two-pound box of this
sugar at the store, you may notice that the
box is larger than a two-pound box of
ordinary granulated sugar. Do not be mis-
led, however, for the difference in size is
merely due to the fact that the new type
of sugar bulks larger per pound than the
old.—A. E. B.

——————
Polishing Seven Bearings
In One Operation

EARINGS of the Ford crankshaft are
being polished to a much finer degree
as the result of the development of ma-
chines that finish all seven main and con-
necting-rod bearings in a single operation.
After the crankshaft has received its
final grinding and has been statically and
dynamically balanced it is placed in a spe-
cially built lapping machine which has
seven arms—one for each bearing. Each
arm holds six very fine lapping stones or
hones which clamp around the bearings
under heavy pressure. The shaft is rotated
and also oscillated until no roughness from
the grinding operations remains.

To insure an absolutely smooth and
bright finish, the shaft is then placed in a
similar machine which holds an extra fine
polishing paper instead of the lapping
stones. Again it is rotated and oscillated,
after whieh the bearings are cleaned and
inspected.

This process gives the bearings a mirror-
like smoothness which reduces friction and
makes easier the breaking-in period of the
car. The polishing paper used in the second
machine is fed automatically so that there
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NATIONAL
Opens Its Doors To You!

Right in the heart of America’s most in- '
teresting place to live and learn—National \': -
—the approved trade school of the West— !
invites you to Los Angeles! Come West,enjoy_ '
life, learn a profitable trade in a land of
prosperity, progress, sunshine and happiness. L{,'-_
Your Railroad Fare Allowed for g
a Limited Time!
Every one dreams of coming to_California.
National will pay your railroad fare from
any point in the United States. Never again
another opportunity like this! Investigate this
great offer at once!
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Boulder Dam means millions for Southern
California! Thousands more will soon be
working on this world’s greatest_hydroelec-
trical project. Quickly at NATIONAL for big
pay jobs profitable Electrical Trades.

Don’t Worry About Enough Money! §
We’ll Help You!

If you are short of money, we guarantee you
part-time jobs to earn your living expenses 3
whilelearning. We place scores of graduates
on good pay jobs with real futures. Unlimited j
Lifetime Employment Service.

Write Today about the Greatest
Offer Ever Made!

This great Million Dollar Institution,
equipped with the best money can buy—
the finest faculty of electrical experts in
the country—a school with a Heart and
personal interest in yoursuccess and per-
sonal welfare opens its doors to you.
Send at once for NEW Book with
full details. No age limit—no pre-
vious experience required, start
any time. Send for your copy
of this new book
TODAY!

NATIONAL ELECTRICAL SCHOOL
Dept. 39-D, 4006 Figueroa St.
Los Angeles, California
Send meyour big free illustrated catalog of Electrical Opportunities
showing how I can learn quickly
Nane.
Address.
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WASHINGTON'S FOREMOST HOTEL
——]

WILLARD

On Renowned
Pennsylvania Avenue

Moderate Rates
Excellent Cuisine

FRANK S. HIGHT, President

Build with
Rammed Earth

One of the oldest
methods of construction
known to man

The world over are houses
which have stood for cen-
turies. Almost any section
of the country will fur-
nish a mixture of suitable
earth.

Mixtures, tools, forms
etc. are fully described in

Pist BUILDING

By Karl J. Ellington
$2.65 postpaid
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is a fresh supply for each crankshaft. This,
with the oscillating motion, permits a more
uniform finish than was possible under the
old method of polishing each bearing sep-
arately on a revolving wheel.

———————
Self-Vulcanizing Rubber
Compound

ESURFACING rubberized material, or
lining metal equipment with soft rub-

ber is possible with a new rubber compound
known as “Covulc,” made by the Hitchcock
Company, 48 Pearl Street, Boston, Massa-
chusetts. This is a soft, plastic rubber com-
pound made in various colors, which is
applied to a surface in the form of a paste,
and rapidly vulcanizes itself when exposed

.to the air. After vulcanizing it is said to

remain soft and flexible during its life.

The material is available also in the
form of sheets already vulcanized to a fab-
ric or wire-mesh base. In this form, it may
be cut to any size desired, for lining chutes
and hoppers. Either form is easily applied,
according to the manufacturer. For exam-
ple, in repairing a conveyor belt, the cleaned
belt is brushed with a special cleaning
fluid and coated with a rubber solution.
Then the plastic rubber is applied with a
spatula or putty knife and smoothed with
a glass roller. The material is reported to
vulcanize sufficiently in about three hours,
and under hot and dry conditions in even
less time—A. E. B.

A Stationary-Head Engine

TWO-STROKE gasoline engine that is
claimed to eliminate objectionable
features of the conventional type of engine,
both two-stroke and four-stroke, has been
perfected by the Scott Two-Stroke Motor
Company, of Kansas City, Missouri.
Perhaps the most unusual feature of this
new engine is the stationary piston, or set-
in head which effectively seals the firing
chamber against leakage of gasoline into
the crankcase and cushions the strokes of
the moving piston. The latter is hollow, or
rather, it takes the form of a sleeve which
slides between the stationary head and the
cylinder wall. The motor is termed a piston
valve engine because of the port arrange-
ment of the moving piston and the cylinder.
It fires witheveryrevolution of the crankshaft.
There are in reality two chambers in the
cylinder. The lower chamber inside the hol-
low piston is the suction and supply cham-
ber while the upper one is the compressing
and firing chamber; and both handle gaso-
line. This unique design eliminates all

)
POWER
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crankcase gasoline and crankcase compres-
sion or displacement, thus doing away, it is
claimed, with the basic faults of two-stroke
engine design. It also creates a positive
measured action for each charge without
leakage or adulteration of fuel.

An accompanying illustration shows
clearly the unique piston design, perform-
ing function of piston, sleeve, and valve in
one moving part. It also shows the elimina-
tion of such parts as valves, valve springs,
tappets, triggers, rollers, push rods, rocker
arms, cam shaft, and cam shaft gears.

It is expected that this motor will be seen

Cut-away drawing of the two-stroke,

stationary-head gasoline engine

in the air in the very near future. This com-
pany has now designed, and is ready to
manufacture a small two-cylinder motor for
use in power gliders. It will be 48 horse-
power, air-cooled, and the weight will be
80 pounds. Also, a four-cylinder, 100 horse-
power; a six-cylinder, 150 horsepower; and
an eight-cylinder, 250 horsepower engine
will be made.

—_———
The Flow of Milk

HE establishment of the important fact
that an infant does better on mother’s
milk than on any other food substance has
caused investigators to devote considerable
attention to measures for increasing the
flow of milk or for stimulation in instances
in which it seems to be relatively absent.
Careful studies have shown that nervous
shock and the emotional states and environ-
ment of the mother will affect the flow of
milk. It is generally believed that sub-
stances secreted into the blood of the
mother from various glandular organs
stimulate the enlargement of the breast
and the flow of milk, but the evidence is
contradictory and certainly not conclusive.
Studies recently made by Icie Macy and
her colleagues in the Children’s Hospital in
Detroit seem to indicate that suckling by

1
Kr-PASS

The cycle of operation of the stationary-head engine described above
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the child is not necessary for the stimula-
tion and continuance of heavy milk flow in
women, since frequent and thorough strip-
ping of the breast by hand or by the use
of pumping devices brings about a ready
and large flow of milk. An instance is
known in which a woman produced as much
as six quarts of milk in one day and was
able to nurse from one to seven babies for
a period of 51 weeks. In the cases of the
mothers tested in Detroit, the average daily
output of milk from the sixth week through
the 14th month was two and one half quarts
a day. One mother produced three quarts,
another two and one half, and another only
one and one half. Apparently the removal
of the milk from the breast encourages
secretion, whereas accumulation of the milk
discourages it.—M. F.

——————
CHEMICAL CAULKING FOR CON-
CRETE OR MASONRY

HERE has recently been developed, in

Germany, a chemical process for caulk-
ing and strengthening deteriorated masonry.
It consists of forcing two different chemical
solutions into the rock or masonry to be
strengthened. The rock, masonry, or concrete
is first impregnated with silicic acid solu-
tion. The second solution is then sprayed
into it, causing a chemical reaction. This pro-
cedure is more advantageous than proofing
with cement slurry, since the solutions enter
into the finest pores and hair-like cracks of
the structure to be proofed. It can be ap-
plied to any depth, the solutions being
forced in at any desired pressure. It is re-
ported that this treatment has been success-
ful in preventing the inflow of water in mine
shafts and in strengthening masonry loosen-
ed by the action of the water.—A4. E. B.

Electrolytic Metal Cleaning

NEW and promising process for clean-
ing metal surfaces by electrolysis has
been patented recently and is said to be
free from the disadvantages heretofore as-
sociated with electrochemical cleaning—

e, t1]
’
Greasy, rusty, scaly metal parts are made “good as new

pitting, corrosion and embrittlement. As de-
scribed in Chemical and Metallurgical En-
gineering, the new process would seem an
improvement also over sand blasting,
scratch brushing, and tumbling.

A special feature of the Bullard-Dunn
process, as it is called, is the use of a metal-
lic film which is deposited on the metal
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to be cleaned the instant each particle of
scale is removed. So that the metal may
be completely protected from attack by
the bath, the film is itself a metal, resis-
tant to the bath, such as lead, tin, or zinc.

The process is extremely simple in op-
eration. Equipment includes two steam-
heated, ventilated tanks, and two wash
tanks. The acid tank is lined with lead or
rubber and the caustic tank is made of
iron. Anodes are made of whatever metal
—as, for example, lead—is to be used for
the protective film; or if metal salts are to
be added directly to the bath, the anodes
are of carbon. The cathodes in any case
are the objects to be cleaned. The current
supply is six volts direct current.

Solution for an acid bath using lead an-
odes contains a few ounces each of sulfur-
ic acid, hydrochloric acid, and common salt
per gallon of water. The caustic - solution
contains a small quantity of tri-sodium phos-
phate, soda ash, and caustic soda. The acid
bathisoperated at about 150 degrees, and the
caustic bath at about 200 degrees Fahrenheit.

If the piece of metal to be cleaned is
covered with dirt and grease, as well as
scale, it is first suspended as the cathode
in the caustic tank. Between the action of
the solution and the electrolytically released
hydrogen, which evolves on the metal sur-
face, the dirt is very quickly removed. Af-
ter a hot water wash, the piece is suspended
as the cathode in the acid tank, where, as-
suming that the protecting film is to be
lead, action is roughly as follows:

Tonic hydrogen, resulting principally
from the dissociation of water, migrates to
the cathode and, losing its charge in con-
tact with the metal underneath the oxide
scale, is evolved in minute bubbles of molec-
ular hydrogen. The hydrogen, in expand-
ing, pries off the scale, bit by bit, and bub-
bles to the surface. And as soon as any
bit of metal is exposed, lead-ion deposits
on it as a thin, adherent, protective film.

This prying and coating action goes on
continuously until all of the scale has been
removed. All of the action is very rapid
and takes ordinarily only a few minutes

electrolytically

even for a large object. The several advan-
tages of the process, such as complete pro-
tection for the parts treated, excellent
cleaning even in such hard-to-get-at places
as the roots of threads, its low cost of op-
eration, and its foolproof character, would
seem to make it a most attractive possibility
for many metal industries.—A. E. B.
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Perfect Lawns

SOD in six weeks! A rich, velvety stretch
of lawn that chokes out weeds before

they can grow! A deep, thick, uniform turf
that’s everlascmg With proper care no re-
seeding is ever necessary. Grows readily
anywhere except in the extreme South.

The New Super-Lawn

Instead of sowing seed you plant stolons or the chop-
ped grass—and in a few weeks you have a luxuriant
lawn like the deep green pile of a Turkish carpet.

Read all about this unusual grass in our illustrated
booklet, ‘‘Bent Lawns.” Write for free copy today.
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SPRINGFIELD RIFLE MODEL 1903
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OUR POINT OF VIEW
(Continued from page 157)

among the Hindu and Moslem delegates
and the willingness of the Princes of the
independent Indian States to join the
proposed federation, brought about the
agreement.

After the tentative agreement is legalized
the difficulties of putting these changes into
operation in India will be great, and Mr.
MacDonald has selected as the successor
of Lord Irwin, the present Governor Gen
eral of Canada, Lord Willingdon. The
English press is practically unanimous in
approving this selection, and the rest of
the world will wish the new Viceroy well,
for the removal of the present unrest in
India will do much to decrease the present
depression in world trade.

THE Panamanians
could not resist the
impulse to indulge
in the revolutions recently so prevalent in
Latin America and have overthrown the
government of President Arosemena. During
the brief hostilities a few natives were
killed and wounded; one American, Mr.
H. F. Ayers, a newspaper correspondent,
was mortally wounded. There were many
indications of dissatisfaction with the Gov-
ernment prior to its overthrow, but few
observers believed the insurgents would
dare forcibly to overthrow the government
in the presence of our army garrisons in the
Canal Zone. .

We realize the difficult situations that
have confronted the State Department in
this unprecedented series of Latin American
revolutions, and without the complete in-
formation in the possession of our Govern-
ment, we will not express an opinion but
we wonder if the time is not at hand when
we should at least assist in preserving order
in Panama and Cuba.

Panama Joins
the Insurgents

The Bank of ALREADY the func-
International tions of this latest
Settlements institution in world

banking are expanding, and under the able
management of its American president, Mr.
Gates W. McGarrah, we may expect it to
continue to enlarge its field. At present the
founder members own stock as follows:
Banking groups in the United States and
Japan, 8 percent each; Bank of England,
Bank of France, Bank of Italy, Bank of
Belgium, and the Reich Bank, 8 percent
each; and they elect 16 of the 25 directors.
These members have allotted 2 percent of
stock to banks, mostly state banks, in each
of the following states: Holland, Sweden,
Switzerland, Denmark, Austria, Hungary,
Poland, Czechoslovakia, Rumania, Greece,
Bulgaria, Finland, and Danzig, their in-
terests being represented by nine directors.
The remaining 18 percent of stock will be
issued to states like Spain and Jugoslavia
when they put their banking and currency
systems in order, and request to join.

The capital stock is only 20,000,000 dol-
lars, yet on December 1, 1930, its resources
were over 360,000,000 dollars. The bank
has been extremely conservative in investing
its resources so that they can be quickly
liquidated.

In addition to acting as Trustee of Repar-
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ations, the bank has endeavored to assist
Germany in her recent financial crisis by
purchasing reichmarks; and has made cer-
tain advances to Eastern states whose in-
terest rates were considered excessive. The
bank endeavors to level out rates of ex-
change between various states by trans-
ferring capital from markets of low in-
terest to those of high interest.

The bank authorities are now consider-
ing whether it shall be made a clearing
house for private international payments.
Unquestionably that would be a useful and
profitable international banking function,
but such action would almost certainly cut
into -the profits of national banks specializ-
ing in foreign exchange, create jealousy,
and perhaps lead to its eventual abolition.
As stated previously in these columns, we
believe this bank is destined to be an ex-
tremely useful agent for international trade,
unless it is choked in its infancy by jealous
national banks or extinguished in some
future world war, before provision can be
made for its preservation. The fostering
parents of this promising infant should not
develop it too rapidly, or selfish and short-
sighted financial interests may strangle it.

China—Customs—  THE world powers
Abolition of only recently grant-
“Likin” ed China a measure
of control over her import duties on con-
dition that “Likin,” the tax levied by
Chinese provincial authorities on goods as
they pass from province to province, be
abolished. At least two provinces, one of
them Shantung, is continuing the old in-
terior tax in addition to the increased
customs paid at the seaports.

The Nanking Government is unable to
prevent these local imposts, largely because
it is financially unable to maintain an
adequate army to enforce its edicts. The
long-continued refusal of the world powers
to permit import taxes sufficient to support
the central government is one of the funda-
mental causes of the present condition.

President Chiang Kai-shek and Marshal
Chang Hsueh-Liang, over-lord of Manchuria,
are apparently still working together, and
their co-operation continues to be the
brightest hope of China. Marshal Chang
needs 20,000,000 Mexican dollars, to equip
his army and rehabilitate North China.
Finance Minister Soong has not yet ap-
proved the flotation of this loan. If some
assurance could be given that the money
would be honestly and efficiently expended,
this loan could easily be obtained in
Canada, the United Kingdom, or the
United States. The authority of the Nan-
king Government could be gradually ex-
tended into the interior with the well
equipped army that the loan would make
possible; and probably order could be re-
stored in China. As the desire of the great
powers to retain China as a dumping ground
for their surplus manufactures was one of
the fundamental causes of the' continued
weakness of the Central Government, they
should be willing to take some financial
risks in an effort to rehabilitate China.
Desperate situations require desperate reme-
dies, and only strong and helpful measures
can improve the conditions in China. We
have long been a disinterested friend of
China. We should support the measures
suggested by Senator Pittman and Premier
Bennett, and in doing so we shall probably
help ourselves as well as the Chinese.
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PROGRESS IN 1930
(Continued from page 167)

M. R. Harrington of the Southwest Mu-
seum, and were widely regarded as impor-
tant evidence regarding early American in-
habitants.

The oldest known culture in the world,
originated by the so-called “Japhethite”
peoples of nearer Asia, was reported by
Prof. E. A. Speiser of the University of
Pennsylvania.

A temple built by Nebuchadnezzar and
other discoveries were made at Ur of the
Chaldees by the expedition of the Univer-
sity of Pennsylvania Museum and the Brit-
ish Museum.

Meteorological balloons were first used in
aerial photography of archeological exca-
vations by the Megiddo Expedition of the
Oriental Institute clearing the mound of
ancient Armageddon in Palestine.

A tomb containing mummies of two Egyp-
tian princesses was examined by the ex-
pedition of the Metropolitan Museum of
Art, and a fine copy of the Book of the
Dead was brought to America.

The greatest collection of Ptolemaic
mummies ever found in one tomb was un-
earthed in a mastabah, or flat-topped tomb
structure, at Meydum, the great national
burying ground of the aristocracy of an-
cient Egypt.

The discovery of a tomb, called the larg-
est private tomb found in Egypt, was made
near the Sphinx at Giza by Prof. Selim
Hassan Effendi of the Egyptian University.

A second skull of Sinanthropus was re-
covered from material taken out of the
limestone caves at Choukoutien, about 40
miles from where the original “Peking
Man” skull was found in 1929.

Astronomy

A new planet, the first to be discovered
since 1845, was found photographically with
a 13-inch telescope at Lowell Observatory
in approximately the place predicted by
the late Prof. Percival Lowell, founder of
the observatory, who died in 1916. The
planet, which is farther from the sun than
any other yet discovered, was later named
Pluto.

Inter-stellar space, especially in the plane
of the Milky Way, is not transparent, but
filled with diffuse material that absorbs a
considerable amount of light from distant
stars, thus making the previous estimates

of their distances too large, it was indicated-

by researches of Dr. R. J. Trumpler, of the
Lick Observatory, supported by independ-
ent work of Dr. Piet van de Kamp, of the
Leander McCormick Observatory.

A faint group of nebulae was found to be
apparently speeding away from the earth
at the rate of 7200 miles a second, the high-
est astronomical speed yet recorded, by
studies of Dr. Edwin P. Hubble and Milton
L. Humason of Mt. Wilson Observatory;
but it is supposed that the effect is really
an illusion, due to curvature of space.

Many stars are spinning at the rate of
40 miles a second, 150 times the speed of
the earth at the equator, it was discovered
by a new method developed by Dr. Otto
Struve of the Yerkes Observatory in col-
laboration with a Russian astronomer, Dr.
G. Shajn.
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An unusually large display of Leonid
meteors was visible on the early morning of
November 17, suggesting the possibility of
a brilliant shower in November 1932, 1933,
or 1934.

The theory that stars have a structure
similar to that of an egg, a dense yolk in
the center, surrounded by a lighter material,
was advanced by Prof. E. A. Milne, Oxford
University, England.

A new theory of the construction of the
universe, that it constitutes a huge system
made by the condensation of a loose swarm
of smaller clusters of stars which were
originally like the mysterious spiral nebu-
lae, was proposed by Dr. Harlow Shapley,
Director, Harvard College Observatory.

The surface of the moon is apparently
covered with volcanic ash, researches con-
ducted by Dr. B. Lyot of the Paris Observa-
tory indicate.

The theory that the earth may have a
comet-like tail sometimes visible as a faint
patch of light called by astronomers the
“Gegenschein,” was advanced by Dr. E. O.
Hulburt, of the United States Naval Re-
search Laboratory.

The length of Neptune’s day was found
by Dr. J. H. Moore of Lick Observatory to
be about 16 hours.

A new 50-foot interferometer, a giant in-
strument for the measurement of the diam-
eter of stars through the interference of
reflected light waves, was completed at Mt.
Wilson Observatory in California.

Arsenic and germanium are both present
in some meteorites that fall to the earth, it
was discovered by Dr. Jacob Papish and
Zaida M. Hanford, Cornell University chem-
ists.

Amnerica’s first planetarium in which the’

observer may at will see a fascimile of the
heavens as they look at any time and from
any place, was opened on May 10 at Chi-
cago.

The discovery of seven comets was an-
nounced during the year, though one was
not confirmed and another was a return of
a periodic visitor. The first and fourth were
discovered by Drs. Schwassman and Wach-
mann, of the Hamburg Observatory, Ger-
many, though the former was independently
found by L. C. Peltier, an amateur astrono-
mer of Delphos, Ohio. The second was dis-
covered by Beyer, also at Hamburg; the
third by- Wilk, of Cracow, Poland; the fifth
by D. L. Forbes, of Rondebosch, South
Africa; the sixth was the re-discovery of
Tempel’s second comet by Dr. George van
Biesbroeck, of the Yerkes Observatory and
the seventh was by Nakamura, of the Kyoto
Imperial University, in Japan. Efforts of
American astronomers to find Nakamura’s
comet, which Japanese dispatches said had
been observed by Sibata, of the same ob-
servatory, were unsuccessful, however.

Chemistry

The existence of rotating molecules in
solid compounds was reported by Prof.
Linus Pauling, of the California Institute
of Technology, and Dr. Sterling B. Hend-
ricks, of the Fixed Nitrogen Laboratory,
United States Department of Agriculture;
this discovery has an important bearing on
the heat capacities of solids.

The chemical puzzle of the structure of
the crystal of the silicates was solved by
William L. Bragg, Victoria University of
Manchester, England, and Professor Linus
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SYPHILIS

the unfortunate disease

Do you know anything about syphilis?
Could you recognize a primary chan-
cre? Did you know that the victim
might seem perfectly well for ten
years and over—when, like a thief in
the night paresis or locomotor ataxia
is upon him? Did you know? You
should—for your own good! For the
welfare of your children! Syphilis is
one of the most terrible of modern
diseases. Only knowledge can fight it
and eradicate it from society! Read
the article of Dr. E. Lee Briskman ap-
pearing in the March HYGEIA. He
treats syphilis from historical, social
and pathological standpoints.

RELAX!

Dr. Thurman Rice tells you
how in the March HYGEIA

A series of articles will be
running in HYGEIA
for the next four
= Or five months—ar-

f N\ % ticles on relaxation

B~ and rest. Evid-

Y /ently Dr. Rice be-

lieves that the first requisite of re-
laxation is laughter, for his article
abounds with wit and wise-cracks. Oh,
yes, in connection with sleep—he ac-
tually advises you to eat crackers and
milk before you go to bed—so if you
are sure your bedtime lunches are
ruining your digestion, put your fears
to rest. You’ll relax in amusement
when you read the articles of Dr. Rice.
The series starts with “Fatigue” in the
March HYGEIA. Along with it will
be:—*“Are Modern Parents Failures?,”
“Dietary Advice for the Expectant
Mother,” a great many other vital arti-
cles with three children’s health stories.

Special Introductory Offer
HYGEIA—6 months for $1.00

HYGEIA is a gay, authentic health
magazine for the entire family. Chil-
dren and parents, alike, receive instruc-
tion, with capital entertainment, from
itspages.HYGEIA subscriptionsusually
cost $3.00 a year, but to spread health
knowledge widely, the special intro-
ductory offer is made—6 months of
HYGEIA for $1.00. Why not begin your
subscription with the March Issue?

AMERICAN MEDICAL ASSOCIATION

535 N. Dearborn Chicago
Enclosed find $1.00 to cover the cost of a
six months’ introductory subscription to

HYGEIA, the Health Magazine. I am a new
subscribrer, and I would like to begin my
subscription with the March HYGEIA, con-
taining the above mentioned articles.
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Pauling, of the California Institute of Tech-
nology.

A new gas for use in electric refrigera-
tors, non-poisonous and non-inflammable,
which is a compound of carbon, chlorine,
and fluorine, was the invention of Thomas
Midgley, Jr.

Carotin, the stuff that makes some foods
yellow, is important for nutrition as well as
the green chlorophyl, because vitamin A is
associated with this color in vegetables,
butter, and egg yolk, it was discovered by
S. M. Hauge and J. F. Trost of the Purdue
University Agricultural Experiment Station.

Bacteria obtained from brewer’s malt may
now be pressed into the service of the chem-
ist to eat away the cell walls of plant tissue
and liberate the vegetable oil, according
to a method developed by John Woods

-Beckman, Oakland industrial chemist.

A device for removing carbon monoxide
from the exhaust gases of an automobile by
means of a catalyst was demonstrated by
the inventor, Dr. J. C. W. Frazer of Johns
Hopkins University.

The richest source of helium yet dis-
covered, a natural gas in southeastern
Colorado containing 7 percent of helium,
was reported by F. F. Hintze, of the Uni-
versity of Utah.

Crystals of rubber were obtained for the
firstt ime in the chemical laboratories of the

U. S. Bureau of Standards.
Engineering

After a third attempt, Prof. Georges
Claude was successful in obtaining power
from the temperature difference in the
ocean water at the surface and in the depths
of the tropical seas off the Cuban coast.

The two longest steel arches in the world
were closed; the Kill Van Kull bridge at
New York with a 1675-foot span and the
Sydney harbor bridge, Australia, with a
1650-foot span.

Final work was done on the new Welland
canal, a mammoth structure  built by
Canada to pass sea-going lake grain vessels
up and down the 326.5-foot difference in
elevation between Lake Erie and Lake

Ontario.
Plans were made and bonds authorized
for the 35,000,000-dollar "Golden Gate

Bridge at San Francisco, the center sus-
pension span of which will be 4200 feet,
the longest in the world.

The Detroit-Windsor vehicular tunnel,
connecting Canada and the United States
beneath the Detroit river, was opened to
traffic.

A severely streamlined railway car
driven by a 400 horsepower airplane engine
and propeller sped more than 100 miles
per hour on a straight track in Germany.

The world’s longest concrete arch bridge
was built at Brest, France, with three spans,
each of 612 feet.

The Europa, new German ocean liner, en-
tered service and became speed queen of
the North Atlantic by bettering the record
of her sister ship, the Bremen.

Chicago’s Merchandise Mart, said to be
the largest building in the world, was com-
pleted.

The highest bridge in the world, carrying
a highway 1260 feet above the Arkansas
River, was completed over the Royal Gorge
near Canon City, Colorado.

A radio telephone service was installed
between New York and Buenos Aires, mak-
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ing possible the connection by radio phone
of four continents—North America, South
America, Europe, and Africa.

The first completely welded ocean-going
cargo vessel was launched at Charleston,
South Carolina.

A new field gun mount, enabling a 75-
millimeter cannon to be trained at any
point in a complete circle and elevated to
any angle up to the vertical, was developed
by the United States Army.

Progress in the design of windowless
buildings lighted and ventilated entirely by
artificial means was made and plans were
announced for the construction of a 1,500,-
000-dollar windowless factory at Fitchburg,
Massachusetts.

The United States Patent Office issued
49,599 patents and accepted 117,790 appli-
cations during the fiscal year ending in
June.

The world’s first metal base highway was
laid as an experiment in Illinois.

Photographic films taken by the Andrée
polar balloon expedition more than 30
years ago were found with the explorers’
remains and developed and printed success-
fully in spite of deterioration by age and
exposure to the elements.

Physics

The theory that the sun is lighted like a
giant electric bulb by electricity under
pressure of 10,000,000 volts owing from
inside the sun and heating its atmosphere
to incandescence, was advanced by Dr.
Ross Gunn, United States Naval Research
Laboratory.

A new theory of the universe, assuming
that it is non-static and consisting of matter
dissipating through radiation, was pro-
pounded by Dr. Richard C. Tolman, of the
California Institute of Technology.

The theory that cosmic rays are not rays
at all but high-velocity particles was ad-
vanced by two German physicists, Dr.
Walter Bothe of Berlin and Dr. Werner
Kolhoerster of Potsdam, as a result of ex-
periments they have conducted with a
specially built adaptation of the electron
counter, but researches of Dr. R. A. Milli-
kan on the intensity of cosmic rays near the
north magnetic pole provided evidence
against the theory.

The theory that cosmic rays consist of
high-velocity particles, like. tiny bullets,
was supported by experiments conducted
by Dr. L. F. Curtis of the United States
Bureau of Standards in which he used two
electron counters.

A clock which will set itself in response
to radio time signals was developed by
H. C. Roters and H. L. Paulding of the
Stevens Institute of Technology.

A new type of clock controlled electri-
cally by a vibrating crystal, thus dispensing
with a pendulum, was developed under
the direction of Dr. W. A. Marrison, of the
Bell Telephone Laboratories.

A moulded compound, including silicon
carbide or Carborundum, which has the
quality of preventing the flow of electricity
at low voltages while allowing it to pass at
high potentials, was developed at the labo-
ratories of the General Electric Company.

A film phonograph capable of playing
for two hours from a 400-foot reel of mo-
tion picture sound film was perfected by Dr.
C. H. Hewlett, engineer of the General
Electric Company.
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Electric current direct from sunlight was
made possible through the invention by Dr.
B. Lange, of the Kaiser Wilhelm Institute
for Silicate Investigation, of a new type
of cell containing copper oxide between
two layers of metallic copper.

Dr. Ernest O. Lawrence of the University
of California, with his associate, Dr. N. E.
Edlefsen, devised a method for increasing
the speed and energy of the protons or
hearts of hydrogen atoms so that it may be
possible when the method is further per-
fected to use them as atomic projectiles for
smashing the hearts of other atoms, trans-
muting them into other substances or re-
leasing enormous quantities of atomic en-
ergy.

The final value for the most accurate
measurement ever made of the constant of
gravitation was announced after seven years
work by Dr. Paul Heyl, physicist of the
United States Bureau of Standards, to be
the fraction 6.670 over 100,000,000.

Artificial gamma rays, which may take
the place of radium in the treatment of
cancer, are produced by a giant vacuum
tube operating at 700,000 volts, at the Cali-
fornia Institute of Technology.

An electric photo flash-lamp, a German
invention, for taking flashlight photographs
without noise or smoke was introduced in
the United States, the light being made by
aluminum foil ignited electrically in a bulb
full of oxygen.

Recognitions and Awards

For his researches on light, particularly
the discovery that monochromatic light
when scattered by shining on certain trans-
parent substances is partly changed to
other colors, Sir Chandrasekhara Venkata
Raman, professor of physics at the Univer-
sity of Calcutta, was awarded the Nobel
Prizé in physics.

The 1930 Nobel Prize in medicine was
awarded to Dr. Karl Landsteiner of the
Rockefeller Institute of Medical Research
for the discovery that human blood is of
four different types and that blood of one
type does not always mix with blood of
another type.

The Nobel Prize in chemistry was
awarded to Prof. Hans Fischer of Munich
for his achievement in the laboratory pro-
duction of hemin, one of the components
of hemoglobin, the red coloring matter of
blood.

The Daniel Guggenheim gold medal for
notable achievement in aeronautics was
awarded to Dr. Ludwig Prandtl, professor
at the University of Gottingen, Germany,
for “pioneer and creative work in the
theory of aerodynamics.”

The distinguished flying cross of the
Navy was given to all members of the
Alaskan Aerial Survey Expedition which
mapped nearly 13,000 square miles of wild
country during 1926.

The Collier trophy for the outstanding
contribution to aviation was given to the
National Advisory Committee for Aeronau-
tics for its cowling for radial air-cooled
engines.

Dr. George H. Whipple of the University
of Rochester and Dr. George R. Minot of
Harvard University Medical School shared
the first 10,000-dollar Popular Science
annual award given in recognition of their
discovery of a successful treatment of per-
nicious anemia by the liver diet.
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The Harmon Trophy for the outstanding
achievement in aeronautics was awarded to
Carl B. Eielson who piloted Sir George
Hubert Wilkins across the Arctic.

The Perkin medal was awarded to the
late Dr. Herbert H. Dow, president of the
Dow Chemical Company, for his develop-
ments of improvements in the production
of chlorine, bromine, magnesium, and other
chemicals.

The James Douglas Medal of the Ameri-
can Institute of Mining and Metallurgical
Engineers was awarded this year to John
V. N. Dorr, president of the Dorr Company,
for “his invention of apparatus and achieve-
ment in developing and improving hydro-
metallurgical practice.”

The National Academy of Sciences’ pub-
lic welfare medal was given posthumously
to Stephen T. Mather, organizer of the
United States National Park Service.

The National Academy of Sciences’
Daniel Giraud Elliot Gold Medal was
awarded to Dr. Henry Fairfield Osborn
of the American Museum of Natural His-
tory in recognition of his scientific mono-
graph describing the ancient titanotheres,
a prehistoric creature somewhat resembling
the rhinoceros.

A gold medal and accompanying annuity
of from 100 dollars to 500 dollars to be
given government workers for scientific
achievements was proposed in a bill before
Congress.

The William H. Nichols Medal for 1930
was presented by the New York Section
of the American Chemical Society to
Samuel E. Sheppard of the Eastman Kodak
Company for his “outstanding achievement
in the chemistry of photography.”

The Willard Gibbs medal was awarded
to Dr. Irving Langmuir for “fundamental
work on atomic hydrogen and on surface
relations and also on electrical discharge
phenomena; also for his contributions of
great importance to nearly all branches of
physical chemistry, including high vacuum
technique, electromcs thermochemistry
and cataly51s, and lastly for his presenta-
tion of a theory of atomic structure.”

The John Fritz Medal was awarded Rear
Admiral Watson Taylor, U. S. N., retired,
for his engineering achievements, the most
notable of which is his utilization of the
bow wave in ship propulsion.

The Edison Medal of the American In-
stitute of Electrical Engineers was awarded
to Prof. Charles F. Scott of Yale for his
pioneering work in electric transmission.

The Franklin Medal, awarded by the
Franklin Institute, was given this year to
Sir William Bragg, director of the Royal
Institution of Great Britain.

In recognition of his demonstration that
protons act like waves, Prof. Arthur J.
Dempster, of the University of Chicago,
was awarded the 1000-dollar prize given
annually by the American Association for
the Advancement of Science.

The Hoover Medal was awarded for the
first time, the first recipient being President
Herbert Hoover.

The American Pharmaceutical Associa-
tion gave its Ebert Prize for 1930 to Marvin
R. Thompson of the University of Maryland
for his work on the pharmacology of ergot.

Dr. R. R. Spencer of the United States
Public Health Service was awarded the
American Medical Association’s gold medal
for original work in preparation of a vac-
cine for Rocky Mountain spotted fever.
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South Bend Junior back geared
serew cutting Bench Lathe,
911 x 215 ,weight 350 1bs., with count-
ershaft and equipment $163. Shipped
on down payment of $32.60 and
$11.41 monthly. Also available in
motor drive. Send for new catalog
No. 91-A, illustrating and pricing
96 sizes and types of lathes.

“How to Run a Lathe®
160 page book on the care and operation
of a screw cutting lathe; 300 illustra-
tions of modern shop practice. Sent
postpaid for 25 cents, coin or stamps.

SOUTH BEND LATHE “OIIKG
502 E. Madison Street, South Bend, Ind.,U.S. A.
Lathe Builders for 24 Years; 50,000 in Use

CHEMISTS

Catalog illustrating 2500 Chem-
ist’s Supplies, 5000 Chemicals,
Minerals, Drugs, etc., and listing
1600 Scientific Books sent for 50c.
Glass Still, as illus. cap. of flask
Qt. complete $8.
LABORATORY MATERIALS CO.
637 East 71st Street Chicago

Carpentry
is really
fun when
you koow the
easy ways to rhake
. 24 types of joints shown
in this book. Saves time,
\ § \ money in wood-working. Shows
(,0 how to fix up a home work-shop, what
tools to get; how to sharpen saws, build a
work-table or bench, tool box and cabinet.
‘Tells where to obtain job plans to make 200 things
for home, garden, g ly’)urts models, etc. Has 32 Da es,
50 pictures. Just send 1 C. ATKINS & CO. aw
Makers), 424 S, Illinois St., Indianapolis, Indiann.

GEARS

In Stock—Immediate Delivery

Gears, speed reducers, sprockets, thrust
bearings, flexible couplings, pulleys, etc.
complete line is carried in our Chicago st,ock
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, NI.

HOT SHOT starts cars, trucks, trage
tors without choke. Saves gas. oil.
I\(ore speed Sparks BLUE if 1gmt,mn
O. K.—RED if faulty. “$25 a day
easy says Ben Akeman Gold mine
for agents. FREE details.

REARDON MFG. CoO.
Dept. 03, Peoria, IlI.
Make money. taking pictures. ‘Photo-
aphs in_big demand. Commercial
hotography also pays_big money.
Learn quickly at home in ‘?are time,
pat

No experience necessary. te today
new free book, Opportunities 'm
Photay‘raph . America
at Schootod Fhotography, benr. 2233
ve.,

3601 Michigan

WHY NO T spend Sprmg Sum-

mer and Fall gath-|
ering butterflies, insects? I buy hundreds of kinds
for collections. Some worth $1 to $7_ eacl Simple
outdoor work with my _ instructions, pictures. price-
list. Send 10 cents (not stamps) for my Ilustrated
Prospectus before sending butterflie:

Sinclair, Dealer in lnsec S

Dept. 36 Box 1424, San Diego, Calif.

AGENTS 500% PROFIT
GUARANTEED GOLD LEAF LETTERS

For Store fronts and office windows. Anyone can puc them
on, Iree samples. Liberal offer to general agents.

METALLIC LETTER CO. 440 N. Clark St Chicago

WANTED MEN

To Manufacture Metal Toys and Novelties

Big demand for 5and 10c store Novelties. Ash
trays, Toy Soldiers, Animals, Auto Radiator
Ornaments, ete. We cooperate in selling goods
you make; also buy these from you. Small in-
vestment needed to start and we help you build
up. WE FURNISH COMPLETE OUTFIT
and start you in well paying business. Abso-
lutely NO EXPERIENCE and no special
place needed. A chance of a life-time for man
with small capital. Write AT ONCE if you
mean strictly business and want to handle 1931
wholesale orders now being placed.

METAL CAST PRODUCTS COMPANY
1696 Boston Road Dept. S New York City
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LIDDY

Scarlet Fever Toxin Patent
Sustained

F far reaching importance to public

welfare and the health of children
of this country is the invention of Drs.
George F. Dick and Gladys H. Dick, of
Evanston, Illinois, for scarlet fever toxin
and antitoxin and process for producing the
same, the patent on which was involved in
a patent infringement suit brought by the
patentees against Lederle Antitoxin Labo-
ratories. Not only did the patentees make
a meritorious invention, but the fruits of
their discovery have been placed under the
control of the Scarlet Fever Committee,
Inc., of Chicago, a humanitarian institution,
for the benefit of the public in general.

The patent describes the process for
producing a toxin product and an anti-
toxin product, and claims covering the
process and the toxin and antitoxin prod-
ucts were held to be valid and infringed.

The toxin product described in the
claims of the patent as a sterile toxin
specific, is injected into the arms of chil-
dren to determine whether the children are
susceptible to scarlet fever. The antitoxin
specific is injected to render the children
immune to the disease. The process con-
sists in isolating hemolytic streptococci
specific to scarlet fever, growing them in a
suitable medium, and obtaining a sterile
toxin product therefrom; thereafter inject-
ing an animal with the sterile toxin prod-
uct, and obtaining therefrom a serum con-
taining antitoxin specific.

The court remarked in the decision in
the foregoing case that placing the control
of the patent in the Scarlet Fever Commit-
tee, Inc., so as to dedicate the invention
to the benefit of the country, was the ut-
most manifestation the patentees could
make of their desire to serve mankind and
to live up to the ideals of their profession.

e —————

Patent Specification Ordered
Revised

HE following statement by Commis-

sioner of Patents Robertson concerns
patent No. 1772175, issued to a Mr. Ar-
buckle.

“Applicant petitions from the Examiner’s
requirement to cancel the words ‘and I
desire, therefore, to claim the invention
broadly,” appearing in the last sentence of
the specification, which reads as follows:

“‘Many other modifications may be re-
sorted to without departing from the spirit
of the invention, and I desire, therefore,
to claim the invention broadly, limited only
by the scope of the appended claims.’

“The Examiner in the office actions
merely required the elimination of the
phrase in question on the authority of Ex
parte Champ, 114 O. G. 1827, and Ex
parte Eldon, 83 O. G. 748. In his statement
he points out that the broader claims have
all been cancelled in response to rejection
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readers who may desire informa-
tion relative to ‘the various sub-
jects reported in his department.

R. LIDDY will be pleased to
answer the inquiries of our
—The Editor.

on the art, which he states is very close to
the structure here disclosed. He further
argues that since the interpretation of a
patent is for the courts it is thought that
the applicant can not give any directions as
to how the court would exercise its dis-
cretion.

“The applicant argues that the language
is unobjectionable, since he is simply in-
tending to show that it was his intention
to use the terms in the claims in as broad
a sense as possible and that the language
objected to is within the ruling in Ex parte
Jansson, 120 O. G. 2126.

“In that case, in passing upon an objec-
tion to the statement that the applicant
wishes to be understood that he does not
desire to be limited to the exact details of
construction shown, the Commissioner
stated that, in case of any doubt as to the
meaning of the terms, the intent of the
applicant in so using them might become
material.

“Obviously, however, a statement should
not appear in a patent that applicant de-
sires ‘to claim the invention broadly as
well as specifically,” if no broad claims
have been allowed, and in view of the art
applicant has been restricted to specific
claims, since the patentee would not then
be claiming the invention broadly.

“The particular statement of this appli-
cation that applicant desires to claim ‘the
invention broadly, limited only by the scope
of the appended claims,” would likewise
seem to be objectionable, all the broad
claims having been rejected and canceled,
as indicating that applicant was claiming
the invention more broadly than the claims
themselves indicated. On the other hand,
even if the language could be construed
as a statement that it was desired that the
terms of the claims be broadly construed,
it would still be objectionable if only
limited claims were allowed.”

The petition is denied.

— ————

Request Review in Gas Device
Case

PETITION has been filed in the Su-
preme Court of the United States ask-
ing the court to review the case of Pratt et
al. v. Weeks, Nos. 536 and 537, involving an
unpatented device that allegedly enables a
motor car to run 400 miles on one gallon
of gasoline.
In addition to the gas-saving device,
there is also involved an unpatented form-
ula for a motor fuel, allegedly costing one

cent per gallon to produce and claimed to
be 60 percent more effective than com-
mercial gasoline generally in use.

According to the petition, Nathaniel P.
Pratt and George L. Pratt, the petitioners,
entered into a contract with Charles J.
Weeks, the inventor, for the organization of
a corporation to exploit the inventions com-
mercially. The contract provided for the
payment of sums aggregating more than
1,000,000 dollars to Mr. Weeks with con-
trolling interest in the corporation to rest
with him. In return he was to disclose the
inventions to be patented.

It is claimed that Messrs. Pratt. paid in
excess of 32,000 dollars under this agree-
ment but that Mr. Weeks has declined
to make any disclosures. Suit was instituted,
the breach of the contract alleged, and
damages were stated “in excess of 10,000,000
dollars.” Judgment against Mr. Weeks was
obtained in the trial court, but the Circuit
Court of Appeals for the Fifth Circuit re-
versed its verdict.

—  ———
Ornamental ADesign Not A
Trademark

HE Converse Rubber Company, of

Malden, Massachusetts, is not entitled
to register, under the Act of 1905, as a
trademark for rubber boots and shoes, a
mark described as consisting of “a narrow
external white band around the upper edge
of the article of footwear,” according to a
ruling handed down by the Patent Office.

The ground of the decision is that the
mark is nothing more than an ornamental
design and would not function as a trade-
mark.

In his decision, the First Assistant Com-
missioner, after noting the examiner’s state-
ment that it was common practice to place
an ornamental band on boots and shoes
but that he had cited no references to show
that, called attention to certain design
patents and stated that in view thereof it
must be held that the conclusion of the
examiner that the alleged mark was merely
an ornamental border was correct.

He further stated that in view of the
citation of new references a rehearing would
be granted if request therefore was made
within the limit of appeal.

e ————
“Worthless”® Patent Yields

$22,249,999

HE sale for more than 22,000,000 dol-

lars of an oil “cracking” patent long
regarded as worthless recently restored
Mrs. Lolita Sheldon Armour to the com-
manding position in American finance once
held by her husband, the late J. Ogden
Armour.

The news that Mrs. Armour and a num-
ber of other persons suddenly had acquired
unexpected millions became known when
the Shell Union Oil Corporation and the
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Standard Oil Company of California an-
nounced purchasing the Universal Oil Prod-
ucts Company for 22,249,999 dollars. Mrs.
Armour owned 400 of the 1000 shares of
Universal Products and will receive 8,-
216,558 dollars.

Included in the sale was the Dubbs
“cracking” process for producing gasoline.
P. C. Dubbs of Chicago, who invented the
“cracking” process, which Armour backed
for several years without success, will re-
ceive 3,582,045 dollars of the money de-
rived from the sale, it was said.

+—

Gem Advertising Curbed

MITATIONS of diamonds are not to be

labeled “Diamond,” according to an or-
der of the Federal Trade Commission to
Frank W. Alter of Chicago, trading as Alter
and Company, and Egyptian Gem Company.

Alter, who sells jewelry such as rings and
stickpins to dealers for resale as well as
directly to the public, is ordered specifically
to cease and desist from using or conspir-
ing with others to use the word “Diamond”
and the words “stands the tests of fire and
the acid bath,” or words having substantial-
ly the same meaning in the advertising or
labeling of stones or imitations which are
not diamonds.

The Commission’s order also forbids the
representation of prices which are in ex-
cess of the regular prices as being the

Courtesy United States Department of Agriculture
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regular prices, and from representing post-
age or charges for postage, packing and
shipping, to be more than they really are.

Instead of being set with diamonds or
other precious stones, the goods sold by
Alter contained pieces of glass, facet cut, or
mined stones of small value, or imitations.

Alter caused to be printed coupons de-
scribing the spurious articles as diamond
rings and diamond stickpins, and certificates
guaranteeing this jewelry for certain pe-
riods or that a replacement would be made
by the respondent.

The respondent then sold the rings and
stickpins to traveling salesmen, whose ad-
dresses are unknown, among others, to one
C. P. Mosert, knowing that they would
offer the jewelry for sale to the public in
connection with the coupons and certifi-
cates, and the respondent, under the trade
name Egyptian Gem Company, participated
in the sale of the jewelry by the traveling
salesmen under the terms of the certificates
of guarantee.

Under the guarantee the respondent of-
fered to replace the jewelry if it became
tarnished; provided amounts varying from
25 to 35 cents were sent him for postage
and packing, although the postage actually
did not amount to more than two or three
cents, and postage and packing together
did not exceed five or six cents.

The regular and reasonable price of the
rings and stickpins at retail was from 15

In order to meet market demands for officially stamped products, the Bureau
of Agricultural Economics of the Department of Agriculture has devised the
cheese branding machine shown above. Until recently, the Bureau states, there
has been no practical method of legibly and permanently branding cheese after
it has been paraffined. The machine shown has been put into use by the State
Department of Wisconsin. It is described by the Bureau as follows: In this
machine, metal letters for printing the brand into the paraffin are designed
and placed to form 12 segments of a ring. Each segment is independently mov-
able so that the face of the stamp can adapt itself to the contour of the cheese.
The branding face is electrically heated and thermostatically controlled. The
heated type face sinks into the paraffin, allowing the specially made, non-
drying, oil-soluble ink to go down into the paraffin. When the brand face is
removed, the melted paraffin flows into the depressions made by the letters,
thus sealing the brand mark below the surface of the wax. There are a revolving
brush and two ink rollers which clean and ink the stamp after each operation
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to 25 cents and the alleged replacements
were really sales of rings at the regular and
reasonable prices and were not bona fide
replacements. In the coupons the rings and
stickpins were represented to be of regular
value or price of from three dollars to $6.50.

Tax Refunds on Patents

N computing the amount of a refund on

account of over-payments of income and
profits taxes for 1913 to 1918 the market
value of patents on March 1, 1913, and not
their cost, should have been used in de-
termining depreciation allowance, the Dis-
trict Court for the Eastern District of
New York has held. This increased the

depreciation allowance and hence the
amount of the refund, the opinion ex-
plained.

In 1925 the Commissioner redetermined
the company’s 1919 tax by allowing de-
preciation for patents. This meant a de-
crease in invested capital for the years
1913-1918 and a corresponding increase in
tax for those years, the court pointed out.
When such a change is made in invested
capital, however, the 1926 act provides
that the income and profits taxes shall also
be adjusted. In making that adjustment the
market value of patents on March 1, 1913,
should have been used, the opinion held,
overruling the Government’s contention that
the adjustment should be made only for
profits taxes, and that since the cost of
the patents was used in redetermining in-
vested capital, the same figure should be
used in ascertaining the overpayment of
profits taxes.

Publication of Trademarks

N order that trademarks and trade names

may not become generic in character
and thus lose their value to their owner,
the words composing such marks should,
when appearing in print, be capitalized or
quoted. The editors of ScIENTIFIC AMERI-
caN exercise all possible care to see that
this rule is adhered to, but even then a
name will slip by once in awhile all in
small letters. Two examples that have oc-
curred in the past are Dry-Ice and Caubo-
rundum. We offer our apologies to the
owners of these marks and hasten to make
such restitution of prestige as this note
carries.

Geographical Mark Refused

T was recently held by Assistant Com-

missioner Moore that the California Per-
fume Company, Inc., of New York, N. Y.
and Kansas City, Mo., is not entitled to reg-
ister the term “Avon” as a trademark for
tooth brushes since this term is geograph-
ical.

In his decision, after stating that the
word in question is the name of a village
in New York, one in Ohio, and a town in
Massachusetts, the Assistant Commissioner
said:

“The law of trademarks (Act of February
20, 1905) specifically provides that a mark
consisting of a mere geographical name or
term shall not be registered.

“The reason for the law is that every
manufacturer or dealer doing business in
any town or village having the name Avon
would have the right to appropriate such
name to his goods.”
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BOOKS SELECTED

BY THE EDITORS

FUNDAMENTALS OF GENERATORS AND MOTORS—
By F. E. Austin

Y a careful analysis of the component efficiencies the

author develops these studies to bring out the commer-
cial or financial efficiencies of generators and motors as a
basis upon which to predicate a design which will meet the
necessary qualifications for a particular service. Explicit
diagrams connote the entire text of 108 pages which is as
concise and abbreviated as clarity will allow. A mighty
handy little work to have available for the understanding and
design of fundamental electrical movers.—$2.65 postpaid.

GENERAL ELEMENTARY BOTANY—
By Elmer Campbell, Ph.D., Transylvania College

NTENDED to give a fundamental prospective of the plant

world for introductory study, this work discusses practical
problems fully, such as plant uses, weed values—of which
the author has made a special study—nutrition, morphology,
environment, and reproduction. Then are given plant devel-
opment and taxonomy of seed-plants which comprise the
major portion of the text. A clear and orderly development
materially aiding reference and study yet pointing to further
advancement should such be the desire of the reader.—$3.20
postpaid.

EXPERIMENTS IN ATOMIC SCIENCE FOR THE
AMATEUR—BYy James L. Clifford

EAL practical instructions by means of which, with the

expenditure of ten daollars for cheap impure radium
salts and a few added pennies for simple apparatus, mostly
homemade, the amateur may perform some of the most
notable experiments in atomic physics—make radiographs as
the Curies did, render alpha and beta rays visible (C. T. R.
Wilson experiment), make and use electroscopes and ultra-
violet arcs, measure the photo-electric effect and so on. Any
boy between 15 and 115 years of age can have more fun and
learn more in this manner than he could by spending an
equal number of evenings at any other common indoor sport.
—$1.65 postpaid.—A4. G. I.

AMBER TO AMPERES—BYy Ernest Greenwood

POPULAR story or scientific history of the development
of electricity and its many applications from the earliest
experiments to our own times. Though nicely produced on
fine heavy paper and well bound, this book suffers from a
most unusual fault. Samples of the text,read as a tour-de-force,
indicate that the account deserves commendation, and it there-
fore is a pity that the type is so large and heavy it is difhcult
to read, thus creating a marked physical disability.—$4.20
postpaid.—A4. G. I.

THE AMERICAN LEVIATHAN—
By Charles A. and William Beard

WRITTEN in fluent and most readable style, this volume
of 824 pages unites politics, government, and technol-
ogy as reflected in the federal system of the United States,
with emphasis on the newer functions created under the
pressures of the so-called machine age. It is for the general
reader, who desires to obtain the inter-relationship of the
various functions of government as shown by the events

which have recently transpired. Most judicial and scholarly
in tone, the exceedingly ample index makes it a reference
invaluable for a comprehension of our times, economically
and socially.—$5.20 postpaid.

THE DYNAMIC UNIVERSE—
By James Mackaye, Dartmouth College

ASOO-PAGE exposition of a new hypothesis concerning a
“super-penetrating ethereal radiation” which the author
believes causes repulsion and attraction in the universe. This
hypothesis, when made public at a meeting of scientific men
some time ago, received rather more attention from the news-
papers than from qualified physicists.—$3.70 postpaid.—
A. G L

THE LURE AND LORE OF ARCHEOLOGY—
By Ralph V. Magoffin, Pres. Archeological League of America

HE author has compressed a vast amount of interest into

the 107 pages of this little book, which covers as fully as
possible in that short space an account of all the archeolog-
ical research of the past few decades. A reader who, after
finishing this account, did not discover himself broken out
with the red rash of an archeological itch would be thick
skinned indeed.—$1.15 postpaid.—A4. G. I.

JANES’ FIGHTING SHIPS 1930

CKNOWLEDGED to be the only complete encyclopedia
of all the navies of the world and containing over 3000
photographs and other illustrations. A complete record of
naval progress throughout the world, each year this work is
eagerly greeted for it invariably contains information which
is not elsewhere obtainable. This year the data concerning
cruisers is particularly interesting because of the sharp dis-
cussion about this type and the lack of general authentic
details. The invaluable reference which should be shelved
each year.—$13.00 postpaid.

JANES’ ALL THE WORLD’S AIRCRAFT 1930
By C. G. Gray and Leonard Bridgman, Eds.

I NOWN as the official reference book for world-aviation,

this is a compendium divided into parts on civil, service,
commercial divisions, aero-engines, and airships. Of large
format, 84 x 13V, the profusion of illustrations are there-
fore large and clear, showing details which are often lost
in reproduction. The most thorough and conclusive work of
its kind published, the data being checked to the fall of
1930. An indispensable reference for everyone connected
with the industry.—$13.00 postpaid.

A BOY SCOUT WITH BYRD—By Paul Sipla

OTHING could be a finer endorsement of this book than

Admiral Byrd’s foreword which he wrote without read-
ing the manuscript. You will enjoy the roguery of “Pete,”
the pep of “Belle”—for they were real companions and
helpers even in their small canine way. Which is by way
of saying that this is a he-boy’s account of a marvellous
adventure, told with simplicity and directness that gives a
zest to the text throughout. The epic of Antarctic achieve-
ment will surely include this straight shooting sidelight.—
$1.90 postpaid.
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FROM RECENT

PUBLICATIONS

FIVE YEARS IN TURKEY—

By Liman von Sanders, Gen’l, German Army

PERSONAL narrative giving the other side of the

Dardanelles Campaign and the British Advance in
Palestine by the man who led the Turkish forces in the
Eastern theater of the war. Much wonder has been created
in the minds of casual readers of history as to just how the
motley array of troops and equipment which opposed the
Allies could have made such effective resistance. Here is
the story of a masterful accompaniment that reads almost
with improbability, save for the facts of the results obtained.
Proof read by our Contributing Editor, Capt. W. D. Puleston,
U. S. N., who is the author of the authoritative Allies history
“The Dardanelles Expedition.”—$3.65 postpaid.

THE ENGLISHMAN AND HIS BOOKS IN THE EARLY
NINETEENTH CENTURY—By Amy Cruse

THE pre-Victorian period was an artificial and stilted one
and anything which tends to shed light on the manners
and customs is highly interesting. The present volume is full
of information relating to what was read in the pre-Pickwick
days when even a novel like Camilla was bootlegged. The
word “novel” had g most unladylike and immodest sound in
the ears of the stricter section of the reading public so
Madame D’Arblay therefore called it “sketches of character
and morals put in action—not a romance.” In the smug times
of the nineties we find Mr. and Mrs. German Reed’s enter-
tainment with Corney Grain popular among those who would
not go to the theater, so the English world has not changed
very much. This book also deals with periodicals and their
readers, lecturers and their audiences, drawing room books
and other interesting subjects. The book is well illustrated
but unfortunately lacks a certain something in the way of
style which makes the book harder to read than it should be.
—$3.70 postpaid.—A4. A. H.

GREYHOUNDS OF THE SEA—By Carl L. Cutler

F superb format with a plenitude of beautifully toned

and colored illustrations, this is a complete study of the
American Clipper ships; how and by whom their design
was developed and what they accomplished. Parts of this
history have previously appeared but this is the first full
treatment. A foreword by our “salty” Secretary of the Navy
gives the stamp of authoritativeness and accuracy. Seldom
has a finer bit of production come to our desk than this which
bears the Putnam imprint—congratulations! 592 pages, 118
illustrations, 8 x 1034, with end page map compiled from
Maury’s Sailing Directions.—$15.00 postpaid.

AMERICAN WATERFOWL—
By John C. Phillips and F. C. Lincoln

HAT a pleasure it is to browse through such an excel-
lent format as this book discloses. Gems of headpieces
in pencil by A. L. Ripley, distinctive wash drawings by Allen
Brooks, both in aquatone, depict the more common varieties
of fowl. The type, the paper, and the binding make a fine

volume for the most esthetic library. Conservation of course
is the keynote—the present situation and the outlook for the
future. Each chapter has been viséd by an expert to obtain
authority and accuracy. A “must” for every library that in-
cludes sports.—$4.70 postpaid.

EDUCATION OF A PRINCESS—
By Marie, Grand Duchess of Russia

IMPLY and truthfully told is this illuminating memoir

of great restraint and poise. The story of the Russian
revolution can here be studied from a unique psychological
and historical viewpoint, with an extraordinary freshness
of impression of the scenes of the drama as well as a bal-
anced evaluation of the spiritual aspects. Critics pronounce
this work of enduring worth.—$3.70 postpaid.

ANDREE’S STORY

THE complete record of his polar flight, 1897, from the
diaries and journals of himself and his two companions,
edited by the Swedish Society for Anthropology and Geog-
raphy. Thirty-one pages of illustrations from original sources
besides the 12 photographs taken by the Andrée party help
to illumine a text which is vibrant with the thrill of epic
adventure. Previous stories were mere outlines; here we have
the sum total of all that was found or could be deduced, as
told by men of the highest scientific standing. Pathos,
heroism, and scientific attainment make a volume that must
have a place in every library. 389 pages, 65 x 915.—$5.20
postpaid.

TUBERCULOSIS—BYy F. H. Livingston

NE of the most helpful books on mental disorders is “A
Mind That Found Itself,” written by a layman, so there
is reason for believing that this book may as well be of great
help. Frankly, it is all the information that could be gathered
on the subject through many years of suffering with the
disease, by one who has a clear, discerning, judicial mind. It
is not in the least dogmatic and aims only to answer just the
questions which naturally arise in the mind of one who may
even have the symptoms without knowing them. Although
entirely non-professional we recommend it highly for its com-
mon sense and helpful spirit.—$2.65 postpaid.

BRIDE OF THE RAIN GOD—By T. A. Willard

ROM the Spanish translation of an old Mayan history, this

story has been drawn to set forth the ancient legend of the
Princess of Chichen-Itza. It depicts the actual life, habits, and
customs of the builders of the now ruined Mayan cities of
Yucatan, in the form of speech denoted by the original his-
tory. Interesting illustrations' depict what scientific research
has developed as to the form and appearance of the mar-
vellous structures these ancient peoples erected. One seems
to get from this story more of the real atmosphere of those
times than is obtained from the more or less matter-of-fact,
records of recent exploration. Interesting and instructive..—
$2.65 postpaid.

We Can Furnish the Above, as Well as Any Other Books That Are in Print, at List Prices, Plus Postage
SCIENTIFIC AMERICAN
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“The Boss Was
Stumped”

“He was trying to figure out a way to speed
up the machines. I could see he was stumped
and I asked him if he would let me try my
hand at it

“‘Go ahead,’ he said, ‘but I don’t believe
you can help much. Looks like an outside
job to me.

“So I started right in and pretty soon I
had the whole thing worked out. The boss
was watching me and I could see he was
surprised.

“‘How did you learn all that?’ he asked
in that quiet way of his. And then I told
him I'd been studying at home nights
through the International Correspondence
Schools.

“He didn’t say anything more and I
thought he had forgotten all about it until
he called me in his office a few weeks later
and said he was going to make me foreman
and increase my salary $75 a month.”

That’s a true story of what spare-time
study has done for just one man. There are
thousands of others. Why don’t yoz take up
a home-study course with the International
Correspondence Schools and prepare your-
self to earn more money?

INTERNATIONAL CORRESPFONDENCE scuoous_
“The Universal University”
Box 6123-B, Scranton, Penna.
Without cost or obliggtion, vlease send me a copy of
your beokiet, “Who Wins and Why," and full_particulars
about the subject before which I have marked X:

TECHNICAL AND INDUSTRIAL COURSES

OArchitect [IBridge Engineer
Architectural Draftsman [ Automobile Work
Bulldipg Estimating Plumbing [JSteam Fitting
[ Wood nwurkinz Heatlng O Ventilation
O Concrete Builder Sanitary Engineer
Contractor and Bullder [JSheet Metal Worker
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O Electrical E: ng nee: In mm_mu.nn
L] Electric W [1B. R. Locomotives
[ Electric Li; ht ing CIAir Brakes
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OTelephone Wiar! R. B Bridge and Building
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O Patternmaker [JMachinist []Coal Mining Engineer
OReadlng Shop Blueprints  [J Navigation
O Agriculture

CICiytl Englneer

O Highway Englneerinf
Surveying and Mapping
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Cotton Manufacturing
[1Woolen Manufacturing
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You Are A Thinking Person

or you would not be reading the pages of this maga-
zine. Your interest leads you to seek out the best in
literature and economics and to keep abreast with
current intellectual developments. This same in-
terest undoubtedly extends to science and industry
though you probably have not satisfied it because
the proper medium has not been to your hand.

In the pages of the SCIENTIFIC AMERICAN you
will find just the medium you need to keep you
abreast of the rapid advance which makes of our in-
dustrial development as fascinating a story as ever
was conceived in the mind of the most gifted imag-
Inative writer.

Written in language the layman can readily un-
derstand, the passing drama of scientific accom-
plishment is so important and so vitally affects your
daily life, no person who wishes to be well informed
can afford to neglect this cultural contact.

Follow your present impulse and send $4.00 for
ayear, or $4.50 for 1931 ANNUALOG (the concise

little book of scientific information) and one year of

SCIENTIFIC AMERICAN

24 West 40th Street New York




unshine Mellows
Heat Purifies

LUCKIES

are always
kind to your
throat &

The adviceof your phy-
sician is: Keep out of
doors, in the open air,
breathedeeply; take
plenty of exercise in
the mellow sunshine,
and have a penodic
check-up on the
health of your body.

Everyone knows that sunshine meliows—
that's why the “TOASTING/ process includes the use of
the Ultra Violet Rays. LUCKY STRIKE—the finest cigarette
you ever smoked, made of the finest tobaccos—the Cream
of the Crop—THEN—“/IT’'S TOASTED.”” Everyone knows
that heat purifies and so “TOASTING” — that extra, secret
process—removes harmful irritants that cause throat
irritation and coughing.

“Tt’s toasted™

Your Throat Protection—against lrritaﬂon—ggumst oug
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