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HIGH FREQUENCY RAYS OF
COSMIC ORIGIN?

It was as early as 1903 that the British physicists,
Rutherford and MecLennan, noticed that the rate of
leakage of an electric charge from an electroscope
within an air-tight metal chamber could be reduced by
enclosing the chamber within a completely encireling
metal shield or box with walls a centimeter or more
thick. This meant that the loss of charge of the en-
closed electroscope was not due to imperfectly insu-
lating supports, but must rather be due to some highly
penetrating rays, like the gamma rays of radium,
which could pass through metal walls as much as a
centimeter thick and ionize the gas inside.

In view of this property of passing through rela-
tively thick metal walls in measurable quantity, the
radiation thus brought to light was called the “pene-
trating radiation” of the atmosphere, and was at first
quite naturally attributed to radioactive materials in
the earth. But in 1910 and 1911, it was found that it
did not decrease as rapidly with altitude as it should
upon this hypothesis. The first significant report upon
this point was made by a German physicist, Gockel,
who took an enclosed electroscope up in a balloon
with him to a height of 13,000 feet and reported that
he found the “penetrating radiation” about as large
at this altitude as at the earth’s surface, despite the
fact that Professor Eve, of McGill University, had
calculated that it ought to have fallen to half its sur-
face value in going up 250 feet.

1n 1912, 1913 and 1914, two other German physi-
cists, Hess and Kohlhorster, repeated these balloon-
measurements of Gockel’s, the latter going to a height
of 9 km., or 5.6 miles, and reported that they found
this radiation decreasing a trifle for the first two
miles and then increasing until it reached a value at
9 km., according to Kohlhorster’s measurements, eight
times as great as at the surface. This seemed to indi-
cate that the penetrating rays came from outside the
earth, and were therefore of some sort of cosmiec ori-
gin. The war put a stop the world over to further
studies of this sort, but as soon as we could get the
proper instruments built after the war in the newly
equipped Norman Bridge Laboratory of Physies,
I. 8. Bowen and myself went to Kelly Field, near San
Antonio, Texas, with four little recording electro-
scopes which we succeeded in the spring of 1922 in

1 Read to the National Academy of Sciences, Madison,
November 9, 1925. Copyright, 1925, by Science Service,
Inec.
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We are offering
for prompt shipment

Pensky Martens Flashpoint Tester

Complete $60.00

Abel Pensky Kerosene Tester

Complete $70.00

Engler’s Viscosimeter Complete.... $35.00

Engler’s Distilling Apparatus for
Mineral Oils Complete.......... 100.00

C. P. CHEMICAL & DRUG CO.

114-118 Liberty Street
New York, N. Y.
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Standardized Buffer
Salts

To insure accuracy in Hydrogen Ion
measurements, Buffer Salts of only the
highest purity should be employed.

. All of our salts are especially purified
and standardized in strict accordance with
the specifications of Clark and Lubs and
are recognized as the Standards of Quality.
Potassium Chloride
Boric Acid

Hydrochloric Acid
Sodium Citrate

Potassium Acid Phthalate
Potassium Acid Phosphate
Sodium Hydroxide (CO, free)
Disodium Phosphate

INlustrated catalog sent free on request.

LaMotte Chemical Products Co.
418-Light Strcet. Baltimore, Md.‘ U.S. Al

BOOKBINDING

Scientific and Educational Periodicals
a Specialty

Careful attention given to Rebinding
New and Old Books

MacDonald & Maier

1907 Park Ave. at 129th St., New York, N. Y.

THE SCIENCE PRESS
PRINTING COMPANY

PRINTERS OF

SCIENTIFIC AND EDUCATIONAL JOURNALS
MONOGRAPHS AND BOOKS

A. E. UrBAN, General Manager
Correspondence Invited

LANCASTER, PENNSYLVANIA

Transparent Viti¥ sil
Vacuum Tubes

Make possible chemical, optical,
electrical and physical investiga-
tions at temperatures impracticable
with glass, porcelain or similar ma-

terials.

Can be supplied in a wide va-
riety of shapes and sizes. Ask for
quotations.

The Thermal Syndicate, Ltd.

62 Schenectady Avenue
Brooklyn, N. Y.
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Research Micro- LEITZ Microscopes
scopists throughout are not higher in
the world have price than others
adopted LEITZ as of recognized
Standard. . standard.

RESEARCH AND PHOTO-MICROGRAPHIC MICROSCOPES
COMBINATION MODEL “ABM”

U. S. Patent No. 1,448,592

—Through interchangeable use of both binocular

) /FELER)

and monocular tubes it is available for binocular
‘and monocular vision—

In Stock For Immediate Delivery ﬂ

For Research Work it is.only natural to select micro-
scopes which completely qualify the most discriminating
requirements in optical and mechanical precision. To
assist the Microscopist in the task of selection we always
suggest to forward our Research Microscopes for in-
spection and comparison with those of other make since
this affords the best means te convinee him of the supe-
rior qualities of Leitz Optical and Mechanical Work-
manship.

Leading Microscopists consider the Leitz Com-

bination Microscope the ideal instrument for Re-
search Investigation and Photo-Micrographic
Work.

Model “ ABM ” . .
with Binocular Body Tube attached. .

DETAILS OF CONSTRUCTION AND FEATURES:

1. In general design it is similar to the Leitz large last stages of exposure, when the microscope is
Research Stand “ AA.” connected with the camera for photomicrography.

2. Binocular and Monocular Body Tubes can be very 4, When either Binocular or Monocular Tubes have
easily interchanged and attached by eccentrically been inserted into the tube carrier, the patented
acting lever clamp. clamping device arrests these tubes automatically

. in a thoroughly true position to the optical center.
3. A third tube can be attached in an interchange-

able manner, this tube being of monocular design 5. The Nosepiece Adapter is mounted independent of
and equipped with a side telescope to permit the tubes; objectives remain permanently cen-
constant observation of the specimen to the very tered ; irrespective of which tube is used.

With the construction of the Combination Microscope *“ ABM ", the Leitz Works have scored
another progressive step as originators of new microscope models; the Leitz Works being the
original Manufacturers of Binocular Microscopes for high power work.

Ask for Pamphlet No. (0) 1022.

LEITZ-QUALITY v
N OF SGUNC. N/ NOT o
OPTICAL “anp  MECHANICAL URPASSED ~or_ EQUALLED
WORKMANSHIP s SUPREME

60 EasT IO™ST

Pacific C tates: Spindler & Sauppe, 86 Third St.
The Leitz Works acific Coast States: Sp néi e ];z alilpp y A ’ ;‘f;‘iﬁ@‘f}tﬁx‘éﬂlﬁ
are recognized as an Francisco, Cal.
2 ) structions have fre-
originators of many Canada: The J. F. Hartz Co., Ltd., Toronto, Canada. quently caused a
important micro- Philippine Islands: Botica de Santa Cruz, Manila, P. I. revolution in micro-

scopical instru- Cuba: Texidor Co., Ltd., Habana, Cuba. scope models and

optics.
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SPENCER LENS CO.,
BUFFALO, N. Y.
Please send me full information

about the new Spencer Film Service
and Delineascope.

slides.

The New Spencer Film Slide
Service and Projector

Presented for Educators by Educators

A tremendously enthusiastic reception has greeted the new
Spencer Film Slide Service prepared for educators by edu-
cators. The library includes many subjects, all edited and
arranged in the order of the curriculum.

Pictures follow one another on rolls of safe unbreakable
You can’t mix them up—yet pictures change in-
......... stantly, forward or back, by a simple turn of a knob. And
the cost of this new service is only one-tenth that of glass

film slides.

The new Spencer film slide delineascope is simple, com-
pact and easy to use. You can operate it with one hand as
With a Trans-Lux daylight screen you don't
even have to darken the room.

Send the coupon and see how this new Spencer Film Slide

you lecture.

FIALA PATENT SLEEPING BAG

You can sleep outdoors
in perfect comfort
Seientifically Correct
Made like the fur of an ani-
anal, it retains body heat, but
not the moisture. No dead air
spaces to become foul or soak-
ed, as in a closely woven or
filled fabric. Weighs 5 lbs.

Fiala High-grade 22 Cal
combination Rifle and
Pistol, with 3 barrels.$18
A 830 rifle—at ..... .
GURLEY’'S Transits, Levels,
Alidades, Meters & Registers.
HENSOLDT'S Microscopes &
Binoculars; Mirakel Bineculars
Let us furnish estimates on Camp, Touring,
Ezxpedition Outfits, Shotguns and Rifles.

‘Write
for

Folder

Eastern Representative For
NEW PAULIN ALTIMETER
As accurate as a mercurial barometer!
T'sed by the U. 8. Geological Survey.
U. S. Engineers, Oil Companies and others. Particularly useful for

securing contours; one man with a Paulin Altimeter can do the work
of two men with Rod and Level. Send for Cireular *‘S.”

Name .....covviiiieiiiinneneannannns Service will help you in your class-room work.

Street ....iiiiiiiiiiiiiiiiiiieeae

CHT woverrevieeeeeeeee e, SPENCER LENS CO.

Igstitution ......................... 442 NIAGARA STREET BUFFALO, N. Y.
“ You have the best light-weight bag made.”” -Dr.C. P. Fordyce

ANTHONY FIALA, A-25 Warren Street, New York
THE MICROSCOPE

By SIMON H. GAGE, of Cornell University
Revised Edition (14th) Ready

The Old and the New in Microscopy, with a special chapter
on Dark-Field Methods and their Application.

Postpaid, $3.50
COMSTOCK PUBLISHING CO., ITHACA, N. Y.

McWilliams
Selenium Cells

Use McWilliams selenium cells to am-
plify your Radio with light rays. Our
No. 6-A cell is especially adapted to
| amplifying purposes, developing about
| 6 milli-amperes of current. Booklet of
instructions and diagrams for Radio
amplification by light rays furnished
free with each cell. Price of booklet
only, 50c. prepaid

Will close its contacts for a current change of 10
micro-amperes and maintain its adjustments in-
definitely. More sensitive than any other relay
known and will not stick on contact.

Prices and descriptive catalag mailed on request

ELECTRIC B. G. PRODUCTS CO.

ITHACA, MICHIGAN




