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COSMIC RADIATION
Dn. FRITZ ZWICKY, of the California Institute of Tech-

nology, points out in the Proceedings of the National
Academy of Sciences that cosmic rays may be responsible
for some of the light received from giant stars and that
the rays also produce forces sufficiently great to cause-

in the course of time-astronomical changes. So far,
Dr. Zwicky intimates, only the terrestrial aspects of
cosmic rays have been studied.

Cosmic rays may be expected to be scattering con-

tinually the clouds of gas molecules which are thought
to be the first step in the formation of a new galaxy of
stars. Gravity is the force which tends to build up these
clouds of molecules. Thus, contends Dr. Zwicky, astrono-
mers may some day need to consider cosmic rays as an

additional force acting when they construct their astro-
nomical hypotheses. No corner of interstellar space

escapes these tiny bullets. Wherever they hit matter they
break up atoms, and wherever atoms are dismembered
light is emitted when the pieces come together again.
The faint glow of the sky on clear moonless nights is

partly due to this unceasing rain of high-speed particles.
Likewise the luminosity of comet tails, certain interstellar
gas clouds and outer atmospheres of giant stars may be
due in some measure to this cosmic bombardment.
No one knows, as yet, just where cosmic rays come from

or how they acquire their enormous energy. Some kind
of super-thunderstorm in stars may create them. In any

case they form a sort of contact between different stars
and galaxies. Light is not the only messenger which one
star sends to another. Actual material substance in the
form of speeding atoms, ions and electrons, are shot out
from one stellar body and absorbed by another. Pro-
fessor Zwicky points out that this dissemination of
matter and energy throughout the universe "may play
an essential r8le in the evolution of stars and galaxies."

A 1,200,000-VOLT X-RAY TUBE
PRODUCTION of medical radiation greater than all the

refined radium in the world is one of the advantages
elaimed for the super-x-ray machine being constructed by
the Kelley-Koett Company at Covington, Ky. It is esti-
mated that it would cost $100,000,000 to produce suffi-

cient radium to equal the quantity of radiation available
in the super-x-ray.

The machine, the largest in the world, will be used in
the treatment of cancer. Four patients can be treated
at one time by use of the 1,200,000-volt apparatus now

being built for the Miller Hospital, St. Paul, Minn. The
cost is approximately $75,000.
The 27-foot tube, in which electrons will bombard a

gold electrode to create the radiation necessary for cancer

treatment, has already been completed. Tubes in ordi-
nary x-ray machines are dwarfed when placed beside the
gigantic "medical battlefield."
When complete the machine will be 35 feet high, 24

feet wide, 33 feet long. Ordinary x-ray machines are
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100,000-volt equipments. A few 800,000-volt and 400,000-
volt machines are in use.

Not only will the radiation of this new giant of the
medical world be greater than that of the world's supply
of refined radium, but the machine's radiation will have
greater penetrating power. The tube itself is protected
with four inches of lead to prevent the radiation except
where it is desired. Three feet of concrete will separate
the tube from the operator, when it is installed, to pro-
tect him from radiation.
The object of the super-ray is to penetrate into the

body to treat cancers which can not be treated at the
present time because of burns which would result. The
great penetrating power makes treatment possible where
serious x-ray burns would result on the skin with less
penetrative machines.
The target of the tube, or the x-ray producing electrode,

will be of gold, five inches in diameter and one sixteenth
of an inch thick. Gold is used because of its high atomic
weight. The electron streams bombarding it will pro-
duce a more penetrating radiation than with metal of
less atomic weight. Ordinarily, tungsten is used for
such targets. Another reason for the use of gold is that
the electrons strike it with such speed and hit so hard
that the target would be melted if a metal of less heat
conductivity were used. Even the gold is backed up with
a water-cooling jacket.
The tube itself is of indestructible porcelain and metal.

Oil will be used to cool the target and water for cooling
the oil. A two-way mierophone loud-speaker communi-
cation system will be provided to permit conversation
between operator and his patient. A periscope will per-
mit the operator to see into the treatment room and ob-
serve the patient at any time during treatment.
The machine will be ready for installation in the Miller

Hospital, St. Paul, on about August 1.

SUBMARINE CANYONS
DISCOVERY of three hitherto unknown submarine can-

yons is reported by Professor Francis P. Shepard, who
has just returned from a cruise on the U. S. Coast Sur-
vey ship Oceanographer. Professor Shepard 's partici-
pation in the survey was assisted by a grant from the
Geological Society of America.
The canyons are cut deep into the sea bottom off the

Middle Atlantic region of the United States. They lie
to the southwest of the great submarine Hudson Canyon,
which continues the Hudson Valley far under the ocean
from the mouth of the present Hudson River.
The greatest depth of the floors of the three new-found

canyons is 7,000 feet below sea-level. Their walls rise
above this level 1,000, 1,500 and 2,000 feet respectively.
The deepest of the three is the southernmost. This can-
yon is located approximately off Toms River, N. J., and
cuts back into the continental shelf for about three
miles. The other two terminate headward below the
shelf margin.
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