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The first-class television receiver of the future

will afford more than one program. We may

readily predict o family debate as to wehich

seene of action will veceive the place of honor
in the waried entevtainmeit,

HE scene which adorns the cover of

this issue of Rapio News is not, like

its predecessor of last month, taken

from the life, nor does it incorporate
a photograph of television apparatus which
is now in existence. But it does represent
a scene which will be many times repeated,
a few years in the future, when the owner
of a television receiver will not only have a
choice of several interesting programs, but
be able to sample them all at once, as it
were, and choose according to the tastes of
the family.

There are several reasons why this should
be desirable, and possible as well. It is not
particularly profitable to tune in more than
one broadcast station at a time, so far as
the aundible or “aural” programs go. In
fact, the best efforts of radio engineers and
designers—as well as those of the Federal
Radio Commission and other branches of
government—have been devoted to the en-
deavor to make this impossible, so far as
an inveluntary reception of multiple pro-
grams is concerned.  The reason for' this
is based on the one-dimensional nature of
our organs of hearing; our ears cannot, ex-
cept by great effort, analyze a medley of
unrelated sounds. We cannot listen to two
people at once attentively; let alone a jazz
band and a gquartet of chamber music at
the same time. Nobody, therefore, wishes
two loud speakers to pour forth different
programs. We tune out or switch from one
station before we try another.

WHY SHOULD WE WANT SEVERAL IMAGEST

With our natural television receivers (the
eves) the case is otherwise. Thev receive
the ultra-short waves, which we call light,
over a large angle simultaneously, and over
what seems to us a large areay and, though
it is true that our whole field of vision is
not equally sensitive, the mobility of these
highly-complex organs and their power of
accommodation or “focusing” is almost as
quick as thought itself. We are therefore
ahle to pive at least cursory attention to
several moving scenes at once, without their
creating interference with each other, as
in the ecasc of sounds.

When we have acguired the faculty of
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“ Multiple Television”—
A Forecast

Why the Possibility of Receiving More
Than One Television Image at Once Is
of Practical Importance

being present at several places of enter-
tainment simnltaneously (for purposes of
sight and hearing at least) as will be the
case when television has developed to the
point of reproducing large scencs as faith-
fully as the microphone now picks up their
accompanying sounds, we mayv well seck to
transfer to our receiving instruments the
faculty of glancing from side to side which
we now possess. In other words, when
more than one event is being televised, we
shall desire the power o keep in touch with
all of them; giving our closest attention to
the parts of each visible program which are
most of interest. This will be especially
true when the action being broadeast is of
a nature that cannot be rehearsed, and
whose progress is not governed by the
broadeaster’s allotment of the minutes—
which will be true of an increasing muuber
of public activities, as time goes on.

The matter was brought te the mind of
the Editor of Ranio Ngws while he listened
in to the opening ceremony of the recent
Radio World's Fair. The presence of Mr.
Edison, who performed the formal act of
inangurating the show, had been announced
in advance; but not that of My, Ford and
other notables. who were not on the pro-
gram; and many listeners may therefore
have missed an opportunity they would
gladly have taken advantage of, the more
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Here we have the pavel layowt of @ proposed
receiver based on the disc svatem. Each of
the three veceivers tunes in a program of both
sight and soxnd impulses, thomgh the latter
are convened to the rpeaker only in connee-
tiop with the image in the lerger The
option of color ar ¢f Black-an il

greater speed {5 obtained in
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sa if television reception had alse heen avail-
able to then. The fact suggested the theme
of this article: why can we not receive at
onee several television images on the same
receiver, if we have the necessary nummber of
tuning units with which to pick up several
broadcast stations simultaneonsly ¥

The television image, as all our readers
now understand, is in the nature of an op-
tical illusion, created by the motion at a
predetermined rate of a scanning dise or
similar optical device across a lamp whose
lumination is varving at a rate depending
on the nature of the fmage being televised.,
Lach flicker takes place at a time when a
different portion of the neon lamp’s area is
exposed and, therefore, creates the impres-
sion of light or darkness over a different
portion of the visible area of the dise. The
effect is that a complete image is built up
before the eye, which cannot see each poeint
of light separately. Take awayv the dise,
and the fluctuations of the light are too
rapid to register on the eve: fake awar the
flicker, and a blank, uniformly-lighted area
appears before the spectator. The action
is of a nature which is called “stroboscopie™
(see Rapo News for Augnst, 1027, for a
detailed explanation of the term).

Only a very small portion of the dise,
however, is used at any one time for the
reproduction of an image; the unit space
between two successive holes, in the spirally-
drilled dises now used, which have heen
described at considerable length in the last
few issucs of this magazine. If, thercfore,
we place additional lamps, flickering at other
television-image frequencies, in several posi-
tions behind the circumference of the scan-
ning dise, we may produce as many differ-
ent pictures as we have receivers. (\We
can, of course, reproduce also the same
image in multiple at different points of
observation, by placing a number of lamps
in parallel across the output of a single
amplifier; but these images would be “ount
of frame,” by reason of the different posi-
tions they would occupy along the spiral.)

HOW IT MAY BE DONE

For the purposes of color television, as
described in the October issue of this
magazine, however, dises have been drilled
with more than one spirai of holes. With
a disc of this kind (as shown in Fig. 1)
we could commence the production of pic-
tures along the onter edge of the arvea—
not merely at point A, as shown, at the
top of the dise, but also point B and point
C, which are spaced 120 degrees apart, in
the case of a dise with three complete
spivals. It is true that the lower pictures
would be inclined at an angle of 120 degvces
to those at the top; but the television ve-
ceiver of the future will be equipped, un-
douhtedly, with magnifying devices to hring
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up the image to such a size that it can be
seen further away from the dise than at
present—to  accommodate additional  spee-
tators. It would, therefore, he possible to
introduce either lenses or prisms to bring
the last virtual image “rvight side np”

Let ws then suppose that, instead of re-
producing the same fmage at three posi-
tions on our dise, we have three tuning units
(Sce Ilig, 2) each with a suitable amplifier
for the bamd of television impulses, and a
suitable filter which sepavates from these
the audio freguencies itpressed at the same
time on the ecavrier wave. The limitations
of our hearing, as already pointed out,

If see have a three-spiral disc, such as that
wsed for color trapsmissions, with three weoi
lamps a scparate tmage may be bilt wp simpd-
taneonsly fu cach of the three positions here.

ke it undesirable to reproduce more than
one andible program; and a single loud
spraker with a selective switeh enables us
lo choose any one of the three prograns tor
our ears.  lach set of television frequencices,
however, is led to a suitably econnected
glow-lamp—one of these is placed at each
of the equallv-spaced intervals along the
rimn of the dise. Here it is scanned by one
of the three similar spirals, point for point,
Just as the other two are dealt with elsc-
where, 'I'hree images, then, appear at dif-
ferent points on the dise and arve brought
up to the proper sizes and positions by their
respective optical systems.  We can then,
with an occasional side glance, keep in
touch with the three sets of actions being
televised at three different radio stations;
though devoting the greater portion of our
attention to the one of most intevest at the
moment.

A RECEIVER OI' THE FUTURE

It is obwvious, of course, that all three
of the television programs being thus re-
ceived must be alike in their characteristics,
as regards frequency of scanning and analy-
sis of the images; thongh there is no neces-
sity that the seenes televised be of equal
size or lineness of detail. We can have a
television  *elose-up™  or  “fade-out,”  just
a5 we have in the mwovies: and will un-
doubtedly have sucl effects, as technique in
television progresses.

It is eertain, however, that the synchroniz-
ing systems in use must be exactly alike,
if multiple images ave to be reproduced;
and, even in that case, such factors as vary-
ing distances of the reeciver from two or
more transmitters must slightly affeet the
phase relationship of the received signals.
We shall, thervefore, concentrate otr main
attention on one image, which will be
broneht up in size and sharpness more than

the others, and keep it “in frame” While
undler our hand are eompensating devices lo
do the same for the other images, we can
follow their actions in general without this
precaution—the more so, as we shall not
be endowed with additional bhands by the
progressive development of television.  1f,
therefore, one of the smaller scencs below
interests us more at the moment, the snap
of a switch on its tuning unit causes it to
exchange places wilh the image above.

In the sketeh (Mg 2) of the controls
of such a receiver, each tuning unit has
three switches, designated as 1, 2 and 3.
The snap of the No. 1 switch, we may sup-
pose, eonnects the amplificr to a Tanp which
produces ihe large image above and, at
the sume time, connects the associated andio
amplificr to the loud-speaker wnit whose
sound-opening is in front of the center of
the dise. 1f we suppose the levers inter-
locking, the same motion throws down the
image which previously oceupied No. 1
position to the No. 2 or 3 screen below,
and cuts off its auclio-amplifier output fromn
the speaker. Thus the shifting of scencs
is but the work of an instant.

The toueh of a hutton at the right of
the large sercen adjusts the image and
brings it into frome.  Similar buttons are
provided for the lower images, which will
undoubtedly need more effort to keep them
in their frimes. Nevertheless, as we have
said, as they will be used merely to oblain
a general idea of the stage of the proceed-
ings which they vepresent, they will prob-
ably be permitted to wander slightly, unless
other members of the family desire to wateh
them more attentively. We may, of course,
imagine a slight division in the fawily
council represented on our cover as lo
which of the available television hroadeasts
should have ihe place of honor; presumably
the guestion will be decided by the same
gentle influence which has converted the
radio veceiver from a jumble of crude ap-
paratus on a breadboard to a splendid ex-
ample of interior decoration in period
cabinet work.
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COLOR OR SPEED—CIHOOSE !

We now come to a second interesting fea-
ture of our multiple reeeiver. As we have
already said, our multiple dise is designed
for color work; this, however, requires mul-
tiple lighting and more complicated connee-
tions. We may assume that these are
provided at the top of the cabinct alone.
The action in the lewer screens is scen only
in monochrome; pink-and-black it the neon
lamp as now used is decmed sullicient for
the purpeose. At the top, however, three
sets of lamps, each giving one of the pri-
mary colors, alternately illuminate the sue-
cessive spirvals, producing the effect of
natural color. (How this is done was de-
seribed in a very interesting arlicle in the
October issue of Ilanro News—consult page
320.) To obtain this effect, however, we
must saerifice some light, as the image is
illuminated only onc-third of the time in
cach ecolor, We would find also that, in
a scene of very rvapid action (such as a
boxing match, or a vace) our colors will
be slightly “out of registers” like the effeet
vou muay have scen in color printing when
the ved, the yellow and the blue were
slightly out of the rvespective places they
should have ocenpied. In addition to this,
many  broadeasts  would undoubtedly  be
made without color. In this case, we have
only to press the button at the left of our
large sereen, and diseonneet Lhe ceolor-sepa-
rating mechanism.  All the primary rays
are thrown at once upon the dise, increasing
the amount of practically-white light, and
cach spiril draws a picture in black-and-
white. The result is a much more sharply-
defined and more highly-lighted image,
cnabling us to follow the action more closely.

It is not essential to our purpose, of
course, that a disc with a triple spiral be
used. To obtain the large number of holes
requirecd to scan a larger scene in delail,
it may be necessary to use a single spiral,
and to change the color transmitted only

(Continued on pajye 589)
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This partial reproduction of a full-page fllustvation in Tuzr ExreriMesTer for November, 1924,

wndicates a wmilitary nse for smultiple television.

It is neccssary for a modern gencral to be wear
his ceuter of communications, swell dn the rear of the lines.

Iith rodio-guided airplavcs, equipped

with six television cameras—looking up, down, forward, back and sidewavi—he can see the progress

of action as f prescut, and give his ovders accordingly.
the tirn of a switch prts a second inte opcration dustantly,

Ag one obscrvetion plane is shot down,
The method of veeoption here shomn

may more clogely resemble that adopted than docs the present disc system with its Iimitations,

wiww americanradiohistory com
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Multiple Television

(Continned {rom page 529)

onee during each rvevolulion, instead of
threc fimes, s previously desevibed. This
does not, however, alter the principle of
the svsten’’s operation, and involves only a
pearing down to a one-third vatio of the
wechunism which alternates the opervation of
our eolored lumps or ray-filters; to com-
pensate for the fact that each furn of the
dise produces only one change of color.

TELEVISUAL AVIATION CONTROL

The application, however, of The multiple
televisor is not linited {o household enter-
tainment, appealing though its enltural value
may he for those who desive the inost
elaborate conveniences.  ‘Lhe syvstem  will
lend itself admirably to the purpose of
replacing a visual observer al a place where
it is inconvenient to mmintain the latler;
just as the various “mechanical men,” “lele-
voxes,” ete, permit remote control of power
stalions and other important machinery.

First and forciost among these applica-
tions we may list the operation of an air-
ship by remote control—ind it is interesting
to note that this very puossibility wuas pre-
dieted on the first laboratory demonstration
of television — actual, though crude— by
the Lditor of this mazazine. “T'he Racdio-
Controlled Television [lane”™ by  Hugo
Gernsbaek, appearcd in Tue MxpEriaesTer
for November, 1924, with the illustration
veproduced partially, and in reduced form,
at the hotlom of page 520, Tt depicts “The
Plane Which Sees”

Sinee that time, an airplance has been
flown successfully by the Signal Corps of
the United States Army, for a considerable
period, without a lumwn heing aboard; its
contrals being directed solely through relays
operated by radio signals sent out from
the pround. However, this demonstration,
though an interesting one, ticd the plane
very closely to the opcrators on the ground;
a5 they would have had no way of estimat-
ing its inotions had it flown out of the range
ot their direct observation

T.et us suppoese, however, the plane of the
fulure without any erew aboard except ils
radio-operated relays and ils  sextuple
transmitting televisor, which is continually
taking svnchronized obscrvations ahead, be-
neath, behind, fo vight, to left, and nbove.
Arvound the multiple recciving televisor at
headguarters will gather three or more men.

The “pilot” sits at one side, his eyes
hidden by the houd thal covers the repro-
duction of the hmage which shows the view
abead, and slightly downwards, in the direc-
tion of the plune’s flight. IMe holds the
contrals which steer the plane up, down,
right or lett, as well as those which govern
the speed of the motors. In the edge of the
television image are tramed visible charac-
ters impressed on the image by the auto-
malic recording instruwments of the plane;
so that the pilot may note their condition,
just as if they were on the instrument panel
before him,

Dieside the pilot sits the “observer,”
equally inlent upon the moving secene below
the plane, and informed also as fo the
longitudinal and transverse inclinations of
the plane, and ifs speed. He controls the
radin-opevated camera, which takes piciures
of the ground or sea bencath, and the velays
which drop the cargo, perhaps. 1f the

Flease

589

The Missing Link in
Power Plant Construction

{ TRUVOLT DIVIDER

1. S. Patent 1,676,269, and Patents Pending

A Universal
Voltage Separator

"I‘HE Truvolt Divider offers Ute  knobs show values on a seale of
eliminator builder for the first  ligh visibility. Can be mounted on
time a complete resistance unit  baseboard or sub-panel, or used as
around which a power plant ean  the front panel on a metal cabi-
be built. net, at the saune time pro\-‘i:.lluéP

S p— R R binding posts for all B and
Tt is so arranged wilh adjustable wolbbngen; Prck %12.50

contacts that proper voltages can
be obtained with any set and elimi-
nator combination. By dividing the Electrad specializes in
fltered voltage into usable values. G it
it eliminates all necessity of a full line of Conlrols
mathematical caleulations in con- for all Radio purposes
structing & power pack. It does e oo
away with a great deal of wiring ineluding  Television.
and the need of voltage regulator

tubes. It makes it possible to build

a power supply (l{:vicle whiel is uni- ELUGTRAD. INC.
versal in its application. > ept. NA-1Z

The Truvelt Divider provides the | 75 varick St )
missing link in power plani con- i e FREE m¥ G080 a1 ang
struction and any power pack can %ﬁ“ﬁﬁ Truvolt “gllw;:&c;:t for Circuit
be built around it. 1t is designed put me (3113;r1;lrrsnﬂ"-i°“‘
to take care of any desirable load Data &l

with a generous factor of safely.

Made with genuine bakelite, it will =~ § Nawe 7 #mt
add a smart appearance toany unit.
Five potentiometer type control ¥ address.

New Yorks N, Y.

of the

Mail coupon for full information

| FREE TO SET BUILDERS
AND DEALERS
NEW 100 PAGE CATALOG

HAMMARLUND  OFFICIAL DIS

SILVER - MARSHALL KIT HEfgglﬁll{%%g%
NATIONAL COMPANY AUTHORIZED JOBBERS
AFERO SHORT-WAVE AND DAVEN TELEVISION

We are ready to ship all kits or parts produced
| by the above manufacturers as well as any others
| specified in any radio publication,
|

31 Years of Service to the Trade
ROYAL-EASTERN PAYS THE FREIGHT
| Lowest Wholesale Prices
Send for vour copy of our cataloyg
‘ ROYAL -EASTERN ELECTRICAL SUPPLY CO.
20 West 22nd Street, New York City, N. Y.

sav veu saw it in RADIO NEWS

§1 Barawik, the first and oldest radio /

5 specialty house, offers you wnusual

seu?-ll: uilajig 5'aa€é ]Blgger stocks, ‘\
cier shipmern ower prices,
al with ah old e fubished, reliule

house. Get honest goods, honest service, =
honest prices. Barawik service males fou

more money. Send now for big new Cata o show-
ing lowest wholesale prices.

212H
BARAWIK CO. cnlcﬁz'a'us.?fh.

___Mm‘! This Coupon Now for ‘}:hm Radio Guide
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211 South St.

Synchronous Motors for Television

In addition to building reliable and satisfactory motor gene-
rators, “Esco” has had many years of experience in building
electric motors for a great variety of applications.

Synchronous motors,small, compact,
reliable, seli-starting are now offered
for Television equipment. They re-
quire no direct current for excitation,
are quiet running and fully guaranteed,

Other types of motors suitable for
Television may also be supplied.

Write ws about your requirenients.

ELECTRIC SPECIALTY CO.

Trade “ESCO” Mark Stamford, Conn.

DEALERS AND SETBUILDERS
HE NEW 1929 Catalog is crammed
full of the FINEST, NEWEST, na-
tionally-known A.C. sets, consoles, cabin-
ets, dynamic speakers, kits, eliminators,
and accessories at LOWEST PRICES.

Largest stock of Radio Parts.

Prompt

delivery. Write for our FREE catalog,
WESTERN RADIO MFG. CO.

128 WEST LAKE ST. Dept. RN-12

CHICAGO, ILL. ﬁﬁ 4
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A REAL SPECIAL OFFER!

LIST PRICE
0 ea.

EXTRA SPECIAL

$13-75

ea.
Brand wnew, tu ariginal
factery coscs, complete
with extra fuse

Unipower

WITH BUILT-IN RELAY

The New Gould
Kathanode

Automatic Radio “4” Power From Light Socket

Model AC-0-I {fi-volt) Kathanede [Udipower is the highest quality “'A*" DPawer
Tnit built, Fumishes rich, smooth, unfailing A" eurvent without any trace of hum
for the largest power tube setz,  Tustalled in Ies\ than three minutes, makes any sat
as shuple ond convenlent to operate, s an expensive AV outfit et anly a (rzetica

of the eost, No rewiring necessary in Your set.

Its Kathanode eomt'l.uction insurgs longer life and freedom from sexvice expense
and when d it will Inl.e cove of Itself. 1t Js3 vers economical and will outlast
sereral batteries.  Its Tathanode construerion i+ an  exclosive  DPatented

ge
Tealure now heu\g used IJJ the U. & Goverpment in their Submarine Batteries which
are furnisied by Gould
Equipped with 2 new nei Balkite Charaing Unit which haz four gradusted
charging rates and in - ad one Inoslﬁ rate (13 ampereés) for an emergency
charge. Operates on 110- .y 30260 A.C. cyele current.

AMERICAN SALES CO., 19-21 Warren 5t., New York City

Please say you saw it in
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plane is a military one on a war errand, he
is the “bomber.”

The views to the rear, either side aud
above are of less pressing importance, per-
haps.  Their observers are placed on the
other side of the machine, looking through
the dise in the opposite direction—this
tmakes no difference in the operation, as the
transmitters are designed accordingly,
There is no problem of the different pic-
tures being variously out of frame; as they
are scanned by machinery operating from
the same motor and driving gear. One of
the operators at the rear keeps them “iso-
chronized” with the receiver and in frame,
so that the pilot and the observer are re-
licved of the task. These operators glance
occasionally over the telepanorama, but ave
not likely to be called into action unless the
swooping attaclk of a hostile plane is noted.
In this case, they wait for it to “cross the
wires” {which indicate on the screen the
line of fire of the fixed machine guns that
the plane earries) and let off a reel of car-
tridges at the foe.

Somehow, we begin to have recollections
of that guetfrocento battle in Ttaly, in ihe
days when mail was of proof, and two
armies fought all day with but one fatality,
cdue to one soldier’s breaking his neeck by
a fall from his horse. When the machinery
is to do all the fighting and dying, it wiil
be more comfortable—if equally laborious—
for the military forces converted into a
nechanical service of supply.

250-Type Tubes Designed for
Large Amplifiers

T often seems that in their eagerness to

be among the first to make use of a
new tube, some radio engineers, tans and
writers do not give due consideration to
the proper use of such tubes. In some
instances, this has been the case with the
250-type tube.

This tube was primarily brought forih
to satisfy the demmand for power amplifiers
for use in auditoriums and other large gath-
ering places. When used in such connec-
tions, the use of an amplifier before the
last stage capable of providing a voltage
ampliﬁcation sufficient to bring out the best
in the power stage is required.

The use of a push-pull power stage using
two 250 tubes is not generally recommended,
except for instances where extraordinarily
large pewer output is required. Certainly
such an amplifier has no place in the aver-
age home.

For ordinary home use, the greatest ad-
vantage of the 250 tube lies in the fact that
it will give, with lower plate voltages, an
oulput equivalent to that obtained with a
210-type tube at much higher voltages. For
home use, therefore, the plate voltage used
should not be higher than 300 volts,

Radio Reviews of Literature
(Continued from page 563

TELEVISION FOR THE HOME, hy
tenald ¥. Tiltman. Published by Hutch-
inson & Co., Ltd, London, England.
715 x 3 inches; 106 pages, illustrated with
photos; cloth. Price 2s 6d (61 cents in
England).

The above title, as shown hy the author, offers in
izelf some room for diseussion after one has com-

pleted the perusal of this hook. Tt is then that a
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