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PHYSICS

16,000,000 Volts From Skies
To Produce Super X-Rays

With Greater Potentials Ready, German Scientists Test
New Rubber, Paper and Metal Tube at 2,600,000 Volts

THE PRODUCTION of X-rays as
penetrating as cosmic rays, with
voltages of sixteen million, was fore-
cast to the American Association for
the Advancement of Science in Pasa-
dena when a report from Drs. F. Lange
and A. Brasch of the University of
Berlin was read by Dr. Alexander
Goetz of the California Institute of
Technology.

Working in a small valley between
two mountain speaks in northern Italy,
a place where thunderstorms occur fre-
quently in summer and early autumn,
Drs. Lange and Brasch emulated the
famous early American scientist Ben-
jamin Franklin, by snatching electrical
energy from the skies. With their gath-
ering system, suspended from heavily
insulated hemp ropes strung across the
valley, they obtained discharges of elec-
tricity which sparked 55 feet and meas-
ured sixteen million volts.

Assured by these experiments on
Monte Generoso that nature would pro-
vide the high tension electrical dis-
charges for their experiments, Drs.
Lange and Brasch returned to their lab-
oratories at the University of Berlin to
construct a new type X-ray tube, which
would withstand such powerful dis-
charges. They succeeded in building a
tube of alternate rings of paper, rubber
and aluminum which has been tested at
2,600,000 volts, continuing for an in-
terval of a millionth of a second.

Most Powerful Yet Produced

These 2,600,000-volt X-rays are
the most powerful yet produced, ex-
ceeding any so far produced in Amer-
ica. Electrons are so speeded in this
tube that they drill holes an inch deep
in a brass plate.

The new X-ray tube, made of rub-
ber and metal instead of glass, is less
than a dozen feet long, despite the high
voltage it withstands. It is estimated
that an ordinay X-ray tube to with-
stand such voltages would need to be
50 feet long.

When a tube now building has im-
pressed upon it the high potentials of
the natural electrical discharges at the

mountain laboratory, there will be pro-
duced gamma rays equivalent to a hun-
dred thousand grams of radium, which
is at least a thousand times as much ra-
dium as there is now available.

When this experiment is performed,
the super-X-rays obtained will equal
the cosmic rays in penetration and the
experiments projected should settle the
question of the nature of the cosmic
rays. X-rays produced with 2,600,000
volts in the Berlin laboratories have
already penetrated lead a yard thick.

In their work on the new type X-ray
tube Doctors Lange and Brasch dis-
covered that the most effective tube is
short and crooked, so as to break up
surface effects along which the voltages
could leak. For this reason they made
the doughnut-like layers of paper insula-
tion, rubber and aluminum of the tube
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of different diameters inside.

Instead of using a hot cathode source
of electrons to be speeded up in the
X-ray tube, the scientists actually ob-
tained sufficient electricity for their pur-
pose from a small porcelain tube that is
normally regarded as an insulator.

In another respect they flouted previ-
ous experience. Instead of using a high-
grade oil for insulating their very high
voltages they found that old automobile
crank-case oil would do, and then finally
used plain water, which theoretically is
just what should not be used.

In Berlin a new seven-million-volt
surge generator is being built to be used
on a Lange-Brasch tube of that voltage.
This tube will be devoted to cancer re-
search and physical experimentation.
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Used Oil Proves Superior
In Auto Operation Tests

DON’T change the oil in your car, if
you want the best lubrication.
This may sound contrary to general
belief, and it is contested by many en-
gineers, and yet tests on more than 250
trucks by a large telephone company
have found it to be the best policy, it
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Hollo.w. cylindrical conductors instead of wire of small diameter are used to collect
electricity in the storm-infested area because charges do not leak readily into surround-
ing atmosphere from large conductors.
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is shown in a report of A. C. Aston of
Washington, D. C., to the Society of
Automotive Engineers.

Draining oil does not remove coarse
material in the crankcase, Mr. Aston
believes. Draining removes oil which
has been used so long in the engine that
it has found its proper balance and be-
come petfectly stabilized. It is discol-
ored, that is true, but the discoloration
is not in the slightest harmful, accord-
ing to Mr. Aston, because it is merely
the result of smoke which has found its

MEDICINE

way past the pistons. An engine op-
erates worse on new oil. For oil, it is
said, gains efficiency with practise, and
after a few thousand miles the flash
and fire points and viscosity become
stabilized to suit the engine.

Used oil is better during temperature
changes, the report states. It has the
proper consistency, and in winter when
the engine is hard to start, it circulates
more easily and causes less strain than
new oil.
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Tonsils, Once Held Useless,
May Prevent Diphtheria

ONSILS, long considered to be use-

less vestiges of an earlier evolu-
tionary stage, may possibly have some
present use after all.

Studies indicating that they may se-
crete something that neutralizes diph-
theria toxin were reported recently, by
Dr. Istvan Bezi of the Royal Hungarian
University of Budapest, who spoke be-
fore the American Association of Im-
munologists at Cleveland. The studies
are as yet only in a preliminary stage,
and Dr. Bezi warned against expecting
immediate application of his discovery
in the treatment of diphtheria.

It has never been clearly known ex-
actly what becomes of the toxin of
diphtheria as it is formed in the throat
of an infected individual. Dr. Bezi
suspected that the toxin might be neu-
tralized by the tonsil fluids or by the
ordinary saliva of the mouth.

His investigations proved that the
saliva may affect the diphtheria bacillus
itself but will not diminish the potency
of the toxin secreted by the organism.
The extracts prepared from the tonsil,
however, are capable of destroying or
neutralizing the toxin.

Other studies of diphtheria toxin
were reported by Dr. Augustus Wads-
worth, director of laboratories at the
New York state health department, and
Ella N. Hoppe. They have found that
exceedingly minute amounts of diph-
theria toxin may be destroyed or neu-
tralized in some unknown manner by
tissues in culture outside of the body.
These tissues will neutralize the toxin
only when they are alive and not when
they are dead.

As tetanus or lock-jaw toxin, which
has a special selective action on nerve

tissue, is found to be neutralized when
mixed with a suspension of brain tis-
sues, so diphtheria toxin, which has a
special action on heart tissue, might
also be supposed to be neutralized by
mixing it with heart tissue; but -this
was not found to be the case. Diph-
theria toxin mixed with ground-up
heart muscle from the guinea pig re-
tained its potency unchanged.

It was also reported that extracts of
the leucocytes, white blood cells, from
human blood had no power to diminish
the strength of diphtheria toxin.

In general, Dr. Bezi showed that the
lymph glands and tonsils possess the
property of absorbing and neutralizing
diphtheria toxin and in this capacity
constitute our defense mechanism
against this most deadly substance.
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X-Rays are Most Destructive
To Young, Growing Cells

X-RAYS in sufficient doses are de-

structive to all kinds of living
cells, but they are most destructive to
cells that are physiologically young and
active.

This is one of the basic physiological
facts that underlie radiotherapy, Dr. Ar-
thur U. Desjardins of the Mayo Clinic
told a meeting of the American Associa-
tion for the Advancement of Science in
Pasadena. It follows from this principle
that tissues that remain “‘chronically
young” respond to X-ray dosages much
smaller than those needed for effect on
maturer tissues.

The most sensitive of all the cells in
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the human body are certain classes of
white blood corpuscles, and the glands
and other tissue masses where these are
found most thickly are also very sensi-
tive to the destructive rays. Dr. Des-
jardins inclines to the opinion that the
easy destructibility of these white blood
cells is at the bottom of the value of
X-ray therapy in certain inflammatory
conditions. White blood corpuscles
crowd around foci of infection, causing
inflammation. The X-rays break them
down, releasing the germ-destroying
substances they have formed within
themselves, and thereby hastening the
death of the trouble-causing bacteria.
Certain kinds of tumors and cancers
can be treated with X-rays because the
cells constituting them are physiological-
ly younger than the surrounding tissues.
The diseased growths are therefore
destroyed by doses of X-rays that do no
appreciable harm to the healthy tissues.
The most sensitive of normal body
tissues are the mucous surfaces lining
the digestive and certain other cavities.
Muscle, bone and nerve tissues are
among the most resistant.
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Bumper Crop of Bear Cubs
Reported in Yosemite Park

“BUMPER CROP” of bear cubs

is reported in Yosemite National
Park this year. This is a great contrast
to last spring, when hardly a cub was
seen in Yosemite Valley.

The special bear patrol is still func-
tioning, and any bears which damage
cafs or tents, Or are in any way a nui-
sance, are caught, daubed with white
paint for identification purposes, and
removed to the lower end of the Valley.
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MIRROR OF THE FUTURE
A model of the mirror that Prof. Ritchey
has designed for telescopes of the future.
It is built up of a number of glass plates
carefully cemented together.



