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nounce, in a paper printed in the
Transactions of the Royal Society for
that year, 'the foundation of this new
method of research, which, transcend-
ing the wildess dreams of an earlier
time, enables the astronomer to meas-
ure off directly in terrestrial units the
invisible motions in the line of sight
of the heavenly bodies.

To pure astronomers the method
came before its time, since they were
then unfamiliar with Spectrum An-
alysis, which lay completely outside the
routine work of an observatory. It
would be easy to mention the names of
men well known, to whom I was “as a
very lovely song of one that hath a
pleasant voice.” They heard my words,
but for a time were very slow to avail
themselves of this new power of re-
search. My observations were, how-
ever, shortly afterwards confirmed by
Vogel in Germany; and by others the
principle was soon applied to solar
phenomena. By making use of im-
proved methods of photography, Vogel
has recently determined the motions of
approach and of recession of some fifty
stars, with an accuracy of about an
English mile a second. In the hands
of Young, Dunér, Keeler, and others,
the method has been successfully ap-
plied to a determination of the rota-
tion of the sun, of Saturn and his rings,
and of Jupiter.

It has become fruitful in another di-
rection, for it puts into our hands the
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power of separating double stars which
are beyond the resolving power of any
telescopes that can ever be constructed.
Pickering and Vogel have independent-
ly discovered by this method an entire-
ly new class of double stars.

Double stars too close to be separate-
ly visible unite in giving a compound
spectrum. Now, if the stars are in
motion about a common centre of
gravity, the lines of one star will shift
periodically relatively to similar lines of
the other star, in the spectrum common
to both; and such lines will consequent-
ly, at those times, appear double. Even
if one of the stars is too dark to give a
spectrum which can be seen upon that
of the other star, as is actually the case
with Algol and Spica, the whirling of
the stars about each other may be dis-
covered from the periodical shifting of
the lines of the brighter star relatively
to terrestrial lines of the same sub-
stance. It is clear that as the stars re-
volve about their common centre of
gravity, the bright star would be some-
times advancing, and at others reced-
ing, relatively to an observer on the
earth, except it should so happen that
the stars’ orbit were perpendicular to
the line of sight.

It would be scarcely possible, with-
out the appearance of great exaggera-
tion, to attempt to sketch out even in
broad outline the many glorious achieve-
ments which doubtless lie before this
method of research in the future.

Science News Letter, April 15, 1933

Electric Refrigerators Credited
With Reducing Smallpox

HE LOWEST number of smallpox

cases ever reported to the U. S.
Public Health Service for the country
as a whole has been recorded for the
year 1932. The current year is on the
way to breaking this record.

During 1932, 11,168 cases were re-
ported. As recently as 1930, there were
48,907 cases.

Electric refrigerators may have been
a factor in lowering the number of
smallpox cases during recent years, pub-
lic health officials suggested. Smallpox
vaccine for preventive vaccinations
keeps best at low temperatures. All
vaccine packages are labelled with a
warning to keep the vaccine on ice, and

the U. S. Pharmacopoeia requires that
they should be kept below freezing.
With the old-style, ordinary icebox it
was sometimes difficult for druggists
to keep the vaccine cold enough to pre-
vent its deterioration.

Public health officials believe that the
refrigerated vaccination “‘takes” more
often, and consequently more people
are protected.

Other officials state that while refrig-
erated vaccine may play a part, it may
be that the reduction in cases is due to
chance or to unknown causes. They
point to unexplained fluctuations in in-
fluenza and infantile paralysis.

Science News Letter, April 15, 1933
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ENGINEERING

New Style Mattress
On Mississippi River Bed

BRAND NEW mattress with

dust in it. A huge black flexible
mattress 300 feet long, made and slid
neatly into New Otleans harbor. This
is the latest experiment of U. S. Army
engineers, in their effort to find a real-
ly satisfactoty mat to keep the Missis-
sippi River’s bed in order.

Since 1878, mats of one sort or an-
other have been contrived and laid
down in the river at the New Orleans
wharves. The problem was, and is, to
keep the river from eroding the banks
and levees until they cave in.

For a year, Col. J. N. Hodges, dis-
trict engineer of the U. S. Army Engi-
neer Corps, has been directing work on
this new type of mattress which would
solve New Otleans’ old problem. Wal-
ter C. Catey, a civilian engineer, took
charge of the task.

After trying many ingtredients, the
engineers pronounced themselves satis-
fied with a mixture of about 12 per
cent. paving asphalt, 66 per cent. river
sand, and 22 per cent. loess—earth so
fine that it is light dust. The mixture
was poured over a great sheet of chicken
wire, completely covering the wire, and
producing a mattress that is flexible,
does not crack, stands up under heavy
water pressure, has no corroding metal
exposed.  Previous river mats have
worn badly for lack of one or more of
these qualities.

The new mattress was completed
and lowered safely into place during
the late-winter rise of the Mississippi,
when the strain on the fabric would
be greatest. The big black mat with-
stood the initial hard test and is ap-
parently going to be as satisfactory in
real wear as it promised in the labora-
tory tests.

Science News Letter, April 15, 1933

METEOROLOGY-ARCHAEOLOGY

Incas Anticipated Moderns
In Frost-Fighting Method

THE modern method of protecting
orange and lemon groves from frost
damage by orchard firing on cold
nights is not so new after all, archacol-
ogists point out.

California groves are protected by
thousands of pots burning a heavy crude
oil. Long ago, in Cuzco, Peru, where
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the climate was very cold because of
the high altitude, Indian farmers used
a similar device on frosty nights. Rec-
ord of this Indian invention is found in
the writings of Garcilaso de la Vega,
who lived in Peru in the days of Span-
ish Conquest and claimed to be a
descendant of the Incan Indians.

Garcilaso writes that on clear nights
the valleys near Cuzco froze at any time
of year. So, on a clear evening the
Indians, fearing frost, would set fire to
their rubbish heaps. Each individual
tried to make a smoke in his corral, for
it was said that frost was prevented by
the smoke bcause it served as a blanket,
like the clouds.

It has recently been learned that not
the smoke, but the warmed air itself, is
the frost preventive; but until this dis-
covery was made, modern orchardists
shared with ancient Indians a belief in
the frost-stopping efficacy of smoke.

Science News Letter, April 15, 1933

CHEMISTRY

Eternal Youth for Bread
Promised in Experiments

TERNAL YOUTH for bread, bis-

cuits, cakes and pies is promised
by a Russian scientist, Dr. A. P.
Mironov.

He discovered that under certain con-
ditions the addition of a minute amount
of agar-agar, a vegetable jelly, to the
dough, prevents bread from becoming
stale. In a test, bread loaves after six
months storage were found to be al-
most indistinguishable from bread fresh
from the oven.

Why does bread become stale? Any
baker with scientific leanings can recite
at a moment’s notice a barrelful of
startling theories on this commercially
important subject. The truth of the mat-
ter, however, is that very little is really
known about it, except that fresh bread
rather quickly undergoes a change
which makes it crumbly and hard, and
causes the loss of its characteristic
pleasant smell and taste. Contrary to
the widely accepted idea, bread that
grows stale is not drying out—it merely
grows old and thus becomes not suit-
able for eating. This bakery profit eras-
ing change is generally believed to be
of a colloidal nature.

It is an established fact that a tiny
amount of some colloid added to an-
other colloid frequently causes a change
in its properties. This was the starting
point of Dr. Mironov’s research, and
after numerous failures he succeeded in
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LINGUAPHONE IS THE KEY
TO A NEW WORLD

ET Linguaphone help you unlock the
L doors of language, to gain entrance
to a new world of science, thought, lit-
erature, art and intelligent travel. Ling-
uaphone helps you master a new lan-
guage easily, quickly and correctly in
three month’s time in the privacy of
your own home.

Linguaphone is the scientific method
of language study devised by some one
hundred and fifty of the foremost lan-
guage teachers of the Universities of
Oxford, Cambridge, Columbia, The Sor-
bonne, Heidelberg, Bonn, Madrid and
Milan. The Linguaphone Method is in
no sense a popular “short cut,” but is so
simplified that any person of average
education may learn to speak, under-
stand, read and write a new language
with practically no effort in about three
months.

Learn By Listening

You learn by listening., For fifteen or
twenty minutes a day you listen to the
voices of the world’s ablest language
masters, electrically recorded by Lingua-
phone. As you listen to the records,
you see the words and pictures in the
illustrated text book. You listen again
and again until quite naturally you find
it easy to reproduce what you hear and
see. Your pronunciation is perfect,
your accent is like a native’s, because the
voices on the Linguaphone are especially
selected for clarity of diction and purity
of accent.

In this way you can master French,
German, Spanish, Italian, Russian or
any of the fifteen languages in the
Linguaphone list.

Educators throughout the world have
found the Linguaphone Method so
simple, practical and pedagogically cor-
rect that they have endorsed it without
reserve. More than 11,500 universities,
colleges, high schools, commercial in-
stitutes and government training schools
are TODAY using the Linguaphone.

At Your Leisure---at Home

For individual home study there is no
equal to Linguaphone. Over one mil-
lion men, women and children, of every
degree of education, in all walks of life,
ages from 6 to 60, have mastered a
language the Linguaphone way. Scien-
tists eager to keep abreast of the cur-
rent literature in their field are studying
German, French, Russian and Italian by
the Linguaphone Method. Some study
alone, others form small groups—either
way it is more of a diversion than work.

Linguaphone in use at

U. S. Naval Academy
University of Denver
University of Seattle
University of Oregon
University of Mississippi
Tulane University
Bowdoin College
Catholic University

Union Theological
Seminary and over 11,000
other institutions of
learning

Oxford University
Cambridge University
Trinity College
Harrow College
Harvard University
Columbia University
Smithsonian Institute
University of Chicago
Hunter College

Bryn Mawr College
New York University

Endorsed by Users:

H. G. Wells, Bernard Shaw, Sinclair Lewis, Comp-
ton Mackenzie, Paul Robeson, Mrs. Albert Einstein
and thousands of others.

Linguaphone Courses:

FRENCH GERMAN SPANISH
ITALIAN RUSSIAN POLISH
SWEDISH DUTCH IRISH
AFRIKAANS ENGLISH CHINESE
LATIN GREEK PERSIAN
JAPANESE ESPERANTO BENGALF

The complete story of Linguaphone
makes fascinating reading. Our FREE
Book §. N. and our “Pay as You Learn
Plan” will be sent you on request.

LINGUAPHONE INSTITUTE
10 East 43rd Street New York City

'If in Washington call for demonstra-
tion at our Washington office: 1012 15th
Street, N. W.

LINGUAPHONE INSTITUTE
10 EAsT 43RD STREET, NEW YORK.

Without cost or obligation please send me your
Free”Book S. N. and your “Pay as You Learn

an.
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