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BROADCASTING ON ULTRA-SHORT WAVES
G. R. Kilgore, research engineer of Westinghouse Company, broadcasting on radio

waves only a little over 3 inches in length.
into electric impulses which are sent into space at the focus of the mirror.

In the microphone the voice is turned
The mir-

ror sends out the signal as a parallel beam. A similar mirror receiver several miles
away picks up the message.

tists of the Radio Corporation of Amer-
ica working on the problem of nicro-
wave transmission will get around this
difficulty by having “booster” stations
every sixty miles in a country-wide net-
work linking the large cities.

While booster stations will involve
expenditures of large amounts of money
for equipment, the development will be
worthwhile because of freedom from
static.  Static on audible broadcast
means a blurring of the speech. In fac-
simile transmission it means a smudg-
ing of the picture or original message.
The received facsimile sent through
static may be like a letter written in ink
and then smeared before drying. Only
on microwaves, where static does not
occur, can facsimile transmission be ac-
complished with 100 per cent. success
all the time.

Present radio transmission yields pic-
tures which, if taken in the home town
of the newspaper, would seldom be
printed. They are blurred, tend to be
smudgy and lack detail. They are used
because of their great news interest and
to some extent because of their novelty
at the present time. Everyone, pub-
lishers, photographers and reading pub-
lic alike wish to have them better.
Greatest of the advantages which micro-
radio waves will bring to facsimile
transmission is an increase of detail in
the resulting picture.

Microwaves should bring as big an

improvement in radio pictures as a fine
magazine photoengraving screen does
compared to a very coarse fifty-line
screen. The little dots characteristic of
the latter disappear in fine photoengrav-
ing because the dots, while still existent,
are so close together the eye cannot re-
solve them.

One could become lost in the tech-
nical radio details proving that increased
detail is an accompaniment of the use
of shorter and shorter radio waves as
the carriers of the picture signals. But
suffice it to say that for a picture split
up into 50 sections per inch up and
down and across, a radio band of fre-
quencies equal to 50 times 50, or 2,500
cycles is required. And the result is
coarse; equivalent to a rough 50 line
photoengraving screen.

For better detail at ordinary radio
wavelengths the facsimile channels
would be so broad there would be little
else “on the air.” Broadcasting on the
longer wavelengths for sound is crowd-
ed enough without trying to contemplate
the mixture which would result if fac-
simile transmission with its much wider
“bands” came into being on those same
wavelengths.

Fortunately, because the frequency
separation spreads out rapidly as one
goes to short microwaves, broad bands
can be obtained and yet crowding avoid-
ed. In television where the transmis-
sion bands need to be even wider,
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microwaves appear to be an absolute
necessity.

Compared to the broadcast radio
waves, the short waves of the amateurs
are the “great open spaces.” Micro-
waves, in turn, would be a “‘wilderness.”
No one, however, likes to go into a
wilderness. It is an uncharted, un-
mapped sort of place. Pioneer work is
necessary whether the wilderness is a
new country or a new radio region.

Microwave facsimile transmission is
so encouraging to the radio engineers
because it is a wholesome sign of prog-
ress in the wilderness.

But out of the wilderness are coming
prophets. Their prophecies are more
than wish fulfillment. Hard-won scien-
tific discoveries and new techniques are
behind them. The promised days of

still more progress are not now too far
ahead.

This article was edited from manuscript pre-
pared by Science Service for use in illustrated
newspaper magazines. Copyright, 1935, by
EveryWeek Magazine and Science Service.
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ASTRONOMY

Year’s First Comet And
Unidentified Object Seen

NEW object in the heavens, dis-
covered by a British amateur as-
tronomer, has been reported to the
astronomical world through the Inter-
national Astronomical Union bureau.

It may be an asteriod or a comet. Al-
thought it is tenth magnitude and too
faint to be seen with the unaided eye,
it is located in the constellation of
Taurus, the bull, west of the bright star
Aldebaran in the evening sky.

Discovered on Jan. 6 by Geoffrey
Francis Kellaway, who lives in the Som-
erset county of England, the new ob-
ject was confirmed by Dr. A. C. C.
Crommelin before being reported. It
will be known as the Kellaway object.
The object has no tail but does have a
bright center or nucleus.

The astronomical coordinates at dis-
covery were right ascension 4 hour 25
minutes 24 seconds and declination
north 16 degrees 11 minutes and the
daily motion is in right ascension plus
two minutes 8 seconds and in declina-
tion plus one minute.

A comet, discovered from Union Ob-
servatory at Johannesburg, South Af-
rica, by Astronomer E. L. Johnson, is
the first of the new year.

But it is not visible from the north-
ern hemisphere, and even south of the
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equator a telescope of some size is
necessary. It will be called Johnson's
comet.

The astronomical location of the pre-
sumably new comet is right ascension
one hour and south declination 51 de-
grees three minutes, which means that
it is in the southern constellation of
the Phoenix. Its brightness is reported
as 10.4 magnitude, whereas an object
in the sky must be sixth magnitude in
order to be seen by keen, unaided eyes.

News of the discovery, made late

ASTRONOMY

Tuesday night, Jan. 8, was reported
to the central bureau for astronomical
information at Copenhagen, whence as-
tronomical news is cabled to the obser-
vatories of the world. The comet is
moving about a degree a day southward
but more observations and extensive
computations will be necessary before
astronomers can say whether it will
grow brighter, when it is likely to re-
turn, or how long it will remain with
us at this time.

Science News Letter, January 19, 1985

End of Earth Foreseen
When the Sun Explodes

THE end of the earth may occur when
the sun suddenly explodes, Dr. Fritz
Zwicky of the California Institute of
Technology suggested in a statement
prepared for Science Service.

Discussing the gigantic outbursts of
stars that are “‘the most colossal catas-
trophes of matter which man has ever
been privileged to witness,” Dr. Zwicky
pointed out that our sun may some day
become what is called a super-nova.

Should the sun explode, Dr. Zwicky
explained, ‘“this friendly planet on
which we live would shortly be nothing
but a cloud of hot gases drifting in
space.”

Until we know more about what
makes stars explode, Dr. Zwicky ex-
plained that we are still in the position
of the lady who anxiously asked a fa-
mous astronomer:

“How long, professor, did you say
the sun would last?”

“A few billion years at least,” an-
swered the astronomer.

“Thank heaven,” exclaimed the lady,
"I thought it was only a million years.”

Stars to the ancients were symbols
of the eternal and unchangeable, Dr.
Zwicky said. Now it is known that
changes are occurring among the stars
and one of the major problems of mod-
ern astronomy is to unpuzzle the ori-
gin, existence and death of stars.

One of the great star explosions oc-
curred on Nov. 7, 1572, when the fa-
mous Danish astronomer, Tycho Brahe,
saw a strange new star in the constel-
lation of Cassiopeia. It could be seen
in the daytime and outshone all the
others for several weeks. Then it grad-
ually waned to such dimness that not

even with the largest of modern tele-
scopes can astronomers discover its re-
mains.

Dr. Zwicky estimates that relatively
small telescopes watching the great
stellar systems, called nebulae, outside
our own Milky Way should be able to
locate occasional super-novae, and that
if a thousand nebulae were observed,
about one super-nova a year should be
discovered. Only with very great luck
is there a chance of observing one of
these stellar guests in the Milky Way
during one lifetime.

The “new star” or nova that blazed
forth near Vega last month, visible to
the unaided eye even now, is not the
type of stellar guest, as Dr. Zwicky
calls them, that deserves the name of
super-nova. It is one of the more fre-
quent common novae. Studying with
Dr. W. Baade of Mt. Wilson Observa-
tory the super-novae recorded in history,
Dr. Zwicky concludes that they orig-
inally were quite ordinary stars, that the
amount of radiation that is given off
when they explode results from the an-
nihilation of a great part of the star’s
mass, that the explosions represent a
sort of grand finale converting the stars
into bodies of high density and small
diameter, that cosmic rays may originate
in these super-novae.

Dr. Zwicky discussed these stellar
guests in a nation-wide radio talk over
the Columbia Broadcasting System un-
der the auspices of Science Service.
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Woolen roads are no joke—some
road facings are being made of wool
and tar mixtures.

Experiments Compare Value
Of Radium and X-Rays

NEW scientific tools for investigat-
ing how well radium rays and
X-rays act on the human body have
just been developed by the National Bu-
reau of Standards.

The apparatus, using blocks of wax
instead of the human body to scatter
the rays, and a mixture of three fluids
having atomic patterns similar to the
body tissues to absorb the radiation,
may prove useful in helping to decide
the old question of when to use and
when not to use radium in treating
deep-seated cancerous tissue.

Often radium rays work better than
X-rays but frequently the opposite is
true. Physicians, in the past, have only
been able to determine this fact by
actual body therapy. Now, it is hoped,
a laboratory test can decide the prob-
lem in advance of clinical treatment.

Lauriston S. Taylor, of the X-rays
standardization section, and Dr. F. L.
Mohler, head of the atomic physics sec-
tion of the Bureau, are the developers of
the new ray-measuring equipment.

“While it has been possible,” Mr.
Taylor said, “to measure separately the
ionization of radium and X-rays it has
not been possible to compare accurately
the results of two such tests and de-
cide definitely when and where each
may be most efficiently utilized.

“Any suitable method of measuting
these rays must be carried out under
conditions which physically are the
same as those encountered by the radia-
tion when it enters the body.

“To accomplish this we have con-
structed apparatus which measures the
radiation in liquids instead of gases.
These liquids have the same atomic
properties as the body tissues.”” The
fluids, he added, are carbon bisulphide,
tetrahydronapthalene and a fluid known
as ligroin,

A fine, screen-like mesh of wires
properly insulated is immersed in this
combination liquid and the ability of
the rays to ionize atoms by knocking
off electrons is measured.

Below the ionization screen, Mr. Tay-
lor explained, are a series of wax blocks
which scatter the rays backward after
the fashion of the human body in
radiation therapy. These wax blocks
are known as ‘‘phantom” bodies and
take the place of a body in tests.

Science News Letter, January 19, 1935



