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AND

P ocket Radios

PROMISED BY LATEST
SHORT-WAVE TESTS

FEW years hence, you may have a
private radio wave length, just as you now

have your own telephone number!

That is one of the
spectacular develop-
mentsrecentlypredicted
by David Sarnoff, presi-
dent of the Radio
Corporation of Ameri-
ca. Exploration in the
wilderness  of  ultra-
high frequencies, he
believes, will provide
millions of new chan-
nels for private broad-
casting,

Then the dream of .
midiet  stations—vest-
pocket transmitters and
receivers no larger than
watches—may be real-
ized. Already, success-
ful tests aloong this line
have been reported
both here and abroad,
From Rome, Italy,
comes word ol a {eather-
weight  radiotelephone
with which pedestrians
and motorists can con-
verse with {riends while walking or riding
down the street, Aganin, at 1the Democratic
convention at Philadelphin, Pa., a micro-
wave transmitter, bardly larger than a
shoe box, attracted wide attention, It
broadeast speeches from the floor of the
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hall to a larger transmitter which put them
on the air in a national hook-up.

One of the outstanding developments
of recent months has been the advances
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Werkmen lastalliag & lghtalng arroster to
protect the astesnas of a television statien
in the Empire State Building. New York City
Left, 3 modern television receiver with aight
and sound clrcuits housed in & single cabinet

in the realm of communication, Curi-
ous new terms: “coaxial cables,”
“Christmas-tree  antennas,”  “choe-
button tubes' “television snow-
storms,” form the milestones of this
advance. Behind cach of these ad-
ditions to the vocabulary of the radio
engineer lies a record of research and
achicvement,

Only the other day, another page
was added 10 this record. Zigzag
wires on top of a New York sky-
scraper sent off ulira-high-frequency
waves which were picked vp by a
“turnstile” antenna in Philadelphia,

In bridging that 100-mile gap, the waves
opened up dramatic possilalities for the
future

The Morse code may become as obso-
lete as a prairie schooner! Written letters
may leap through thin air with the speed

A FAR HORIZON
FOR TELEVISION

Thisdrawing showswhy
television trasaminting
stations are located en
tall buildiags to give
masimemsendingrange



of light and be received in the handwrit-
ing of the person who sent them! News-
papers may be printed in your own home,
Loing Lo press Ey radio!

Impulses reaching the Philadelphia an-
tenna operate a secret mechanism in which
a spiral bar moves swiftly over a sheet of
carbon paper revolving on a drum, and
leaves behind a perfect reproduction of a
picture turning on a simi-
Jar drum in a New York
broadcasting studio.

Letters, pictures, news-
papers, maps, fingerprints
—all can be sent through
the air by the new service
at a cost of so much for
cach square inch. Four
New York newspapers are
reported ready to broad-
cast news cditions by this
method. Raudio experts
vision as a development of
the future a supernewspa-
per flashed to home re-
ceivers  from coast to
coast, Sectional news would
be inserted at the Jocal
broadcasting stations, En-
gincers are said to have
designed a receiver for
home use which could be

10

Pocketradiotelephone
sets  like this may
soon make it easy for
anyone to ¢all up his
bome from the street

NEW MARVELS OF COMMUNICATION
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‘was sent through the air

put on the market for approximately $100,

In addition to transmitting facsimiles
of letters and pictures, the new service
can send messages by telegraph or auto-
matic typewriter. With sufficient power,
it could transmit 12,000 words a minute
by teletype,

One dramatic feature of the demon-
stration was the use of a model of Morse's
original telegraph key,

he same broadcast
that carried pictures
across the ether trans-
mitted a message tapped
out by this pioneer in-
strument !

While facsimile, or
still-picture, transmis-
sion is not new, the
New York-Philadelphia
service possesees radi-
cal features which prom-
ise much, It virtually
climinates the cifects
of static by use of a
three-meter wave length
and booster stations
along the way carry the
brondcast to its desti-
nation at full strength,

In two American
laboratories, not long
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SENDING FACSIMILES
BY ULTRA-SHORT WAVES
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elphin. The disgramatthe right
' by this
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the new experimental circuit

n

LABORATORIES

IN THE

OF

ago, scicntists sent even shorter radio
waves racing down hollow metal tubes,
At both the Massachusetts Institute of
Technology and the Bell Telephone Labo-
ratories, the waves did an amazing thing,
They traveled down the pipe like a voice
in a speaking tube, Instead of spreading
out, they ran along the inner skin of the
clectromagnetic pipe, apparently immune
1o static.

Such wave guides may be employed for
carrying radio or television broadcasts
from station to station, An even more
spectacular application would be their use
for shooting programs directly into the
air without the use of an antenna, Experi-
ments have shown that when the end of
the tube is flared out like a horn, the waves
are projected into space. Such “radio
guns ' would enable stations to aim broad-
casts in any desired direction.

During the tests at the Massachusetts
Institute of Technology, radio waves only
one third of an inch in length were used,
They had a frequency of 2,000,000.000
cycles a second or higher, The Bell labo-
ratories employed waves a dozen times as
long, but still well within the “radio wil-
derness™ of ultra-high frequencies.

Hundreds of experimenters in all parts
of the world are now exploring the possi-
bilities of these high-speed waves. New
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applications for them are popping up
from week to week,

An castern inventor, for esample,
has just given them the job of an-
nouncing streets and giving interest-
ing bits of information to passengers
on cars and busses. Tiny transmit-
ters will broadcast astomatically from
phonograph records or films,
their weak signuls carrying
for only hali a block or so.
Antennas on the moving
vehicles will pick up the dif-
ferent broadcasts as they
near the comers where the
transmitters are located.

\OTHER application for
hese  “limited-range”
stalwns is foreseen by the
same inventor, In storms
and fog, he declares, they
can be used to warn airplane
pilots of danger spots, When
an airman picks up such a
shott-range signal, he will
know he is close to an ob-
struction, just as the sound
of a bell buoy warns a mari-
ner he is nearing a reef, By
placing tiny transmitters on
mountain tops along com-
mercial airlines, passenger
planes could be kept from crashing into
unscen peaks in fog.

Stretching sheets of radio waves into
the stratosphere is another ingenious idea
for detecting invisible plancs in wartime,
Thomas S. McCaleb, Harvard University
scientist, hus found that when a line of
transmitters direct their signals upward,
airplanes passing through the curtain of
waves reflect some of them back to earth,
By determining the positions of the send-
ing and the receiving stations, he can de-
termine the exact spot where the plane is
flving. Such calculations would be of im-
mense value in guiding the fire of ami-
aircraft guns.

Another research worker at Harvard,
Dr. Charles F. Brooks, director of Blue
Hills Meteorological Observatory, recently

Philo  Parmsworth,
television expert,
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get a new distance record for ultra-short
radio waves, Sent from an experimental
station at Cambridge, the 1'5-meter waves
traveled sixty-cight miles to another sta.
tion at Mt, Wachusett, Mass, Ordinarily,
the ultra-short waves disappear when they
have traveled twenty or thirty miles, Un-
like longer radio waves, they do not bend,
and when they reach the curve of the
carth they fly off into space. The limit of
their range is usually calculated as the
horizon, Consequently, the higher their

source, the farther they travel,

It is for this reason that the tip of the
Empire State Building, 1.200 feet in the
air, was selected as the site for the sending
antenna in the $1,000.000 television “show”™
being put on by the Radio Corporation of
America. Daily broadcasts are going out

THE RADIO STATION COMES

Used on the floor of the Democratic comvantion at Philadelphia, this pe
mitter picked up speeches wh
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to 100 receiving sets in the homes of
picked engineers. Other sets in special
motor cars roll along the streets to test
reception in all pans of the city. When
this elaborate tryout is over, the experts
will know many things about the cffect of
static, the reception at various distances,
the location of "dead spots,” and the com-
mercial possibilities of present-day tele-
vision.

HE problems connected with televi-

sion, as you know, are far more com-
plicated than those invoived in the
transmission of facsimile, or still pictures.
In television, the image not (mlf must be
broken up into about 70.000 fragments,
or elements, but it must be put together
at least twenty times a second to fool the
cye into seeing continuous motion, Twen.
ty times 70,000 {Conmtinued on puge 99)

A NEW AID FOR RADIO ENGINEERS
B A part of the intricate machine that winds the BB
“¢oaxlal™ cable which cau carry 200 telephone &
h calln »t omce Left, a nection of the cable i
| showing its twin copper tubes and eight wires '
5 v . e l
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NEW WONDERS PROMISED
BY SHORT-WAVE RADIO

(Continued from puge 11)

cquals 1400000, So, 1400000 impulses have
to be amphified, sent through the ether u\d
picked up by a ectly sy

ceiver while the clock &s nd:inu once. quu-
noers predict that if the large-scale test mow
under way proves successful, television re-
ceivers ean be put upon the murket for ap.
proximately double the cost of a high-class
radio recedver,

Images produced by the hatest tdevision
msnmsodwuminstmuccnesubm-
sible to read the K » o §
automobiles, and in football games, the num-
bers on the plaven' sweaten. As many oy
thirty péctures a second have been transmitted

received in laboratory tests, thus produc-
ing steady movement without the slightest
hlur or ficker,

HILE television is undergoine its $1-
000,000 field test in the United States,
pubhc sight-and-sound broadcasts are starting
l-.ann.M on seven-meler waves from a
ltmﬂn in the Crx:ul Palace at London. So far,
the prourams have been rebroadcast from
sound films, Receivers as far as twentv-five
miles away have picked up the images in
brilliant black and white. Viewing screens on
thewe English receivers are six inches wide and
esght inches long.

A few months ago, an American expert es-
timated that in neardy lalf the area nf the
United States static becomes 5o bad on stormy
nights that listeners have to switch off their
radios. Only near the powerful major stations
which center about large cities can the pro-
grams cut through the electrical disturbances,
The conquest of static stands kigh on the ra-
dio engineer's fist of things to do.

The latest advance toward the zoal s re-
gomd from New York. For more than a year,

Isjor Edwin H, Armstrong, radio ploneer and
Columbia University professor of electrical en-
gincering, has been sending out programs on
stormy nizhts to test 3 saticproof, monfad-
ing system of mdio transmisston he has in-
vented. The programs are recorded on disks
at the receiving stations, Even during thun-
denstorms so severe that the big commercial
stations were drowned out by erashing static,
the Armstrong came through with-
out interruption. In one case, a recaver eighty.
five miles away picked up the program,
Throuszh another storm, Armslrong sent a
facsimile of the front page of 0 pewspa-
m It reached its destination without the

blurring of the print, so well was the
static eliminated.

The secret of Armstrong’s inveation les in
introducing Into the radio waves a charace
teristic which is not found in the natural waves
of static. The receivers are designed to pick
up only these “earmarked” waves and are not
semsitive to static. A difficulty lies in the way
of wide adoption of the Armstrong system,
however, 1t would require serapping present-
day broadeasting and receiving  equipment
and replacing It with apparatus of new de-
s,

ROM a different angle, Andrew Ring, chief
engineer of the Federal Communications
Commission, has been uttacking the static
problem. He proposes a chain of superstations,
each with a power of at Jeast 500000 watts,
lo cut through static and reich the rural lise
btence, the 300,000 cxperinental WLW put
e, the LW put

up by Povndl Crosley, Jr, at Cineinnat, O,
the outskirts of Philndelphis, Pa, as

this i written, workmen are putting the fin.
nhmc |oud|a on a 100-mile cable of revolu-
dcum: Tt will link New Verk and

P phia in a service with poasibihlkz not
only for teleph (Continned on page 100)

. new cosductor an Lransmit
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NEW WONDERS PROMISED BY RADIO

(Cuntinucd from frige 99,

telegrupl, sndiv, wad telelype, Uit fue tde-
vision as wel.

Developed by ex o! the Bell Telephene
Laboratories in New York, and nared the
“coaxial cable, t his :mwn AMLIING possi-
bilities in recent tests. It can carry 200 tde-
phone alls amul . The best that is
poseible with present cqupmcm is lour con-
versations, I used for telegaph work, the
2000 mwessazes
at the same time. Bisides this, it :an wccom-
mndnlr a million-cyre wave hand and <o an

emr.loyed hr ;Gplng ldevmm lmazcs

fiom one br

Only sevea ei,-‘-t!u olmim:hﬂnck nd
sherthee in lead, the 100-mile cablc containa
twin copper tubes aad eght papir-issulated
wites, The wbe are Ollal wih ritcugen gas
and a a.'nlnl wire runs through then, sup-
poned by rsbber-disk Insulators,

OTH the wire and the inside of the copper
tube act as conductors, and each tube car-
ries mesages 1o only one direction, Specully
desizned_booster mechanisms whizh hnctxon
nutomnlcall/ are being pueed at ten-mile in-
vils o overceme transmission losws, One
scnsaum saticn of the nev cable has
been sugrestsd by enpineers. It may make it
possible for us t3 see the person J’m whom
wa talk by telephone!

Contmst with that modemn p:ssﬂﬂlllL
repert (rom Pads, Frame. Dn the highest
poist ir the clt/. the goverament is recon-
strusting an immensc o which stcod
on the emizsence in the days of Napolen.

Te furmed g link ino@ comuunicativn sysici
thet wes a crude predecessor of tie tdegraph.
For hundreds of mles across Frince, Hne of

semaphors wigwageed messags a
modification of the army tlag code. In half a
day, the semaphore ph carried news of
a French vtory in Alsace 250 miles lo Paris.
Anazement at this speed of transmision ri-

vared excitement over victory,

Now, not much more thas a cunu}l Liter,
we are tallang in tems of televiion, factim-
ile transmiwior of n PeTS, SUTOFPOeT
stations, Nor, it that all Even more amasing
advancs may lie just beyond the horizon, and
in a rdatively shorl spice of time we may
find ourselves surrounded 5y murwels that
now se:m i impossble 1o us as the telepkone
il airplan: must have seemad W peple whe
were living Jess than a bundred years ago.

In addressing engineering students a: Priace-
!o- Un\mty. not long ago, Genersl James

Harbord, chatrrsan ol the toard of the
Radxo Comoration of America, poisted out
that it 15 withia the realm cf passibibty that
aromas and flavors can be senl acoss the
cther just as sound: and sights ure transmit-
ted today!

TR!’?\ it v.mnlfl he pesible to taste a
a rose¢ fron a place a
thousud nilel away Vau might even take a
t around the warld by proxy, secing the
te, hoaring the erunce, smelling the ocors,
nn:l evan usunx the fruits and cishes of far-
away bn(h, without cvir stirring from your
easy chairl




