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Radio Photograrhy and Television

How the Use of Several Wavelengths Simplifies the Probiem
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INCE the transmission of music

and speech by radio has come
into its own, many scientific experi-
menters have been looking for new
fields to conquer, in this same
realm of radio. Photographs have
been transmitted across the Atlan-
tic Ocean by radio in twenty min-
utes, and now that this is an ac-
complished fact, improvements on
the method are being sought.

Dr. E, F. W. Alexanderson, one
of the foremost radio engineers in
the world, has been working for the
past few months on the improve-
ments mentioned above. He has
succeeded in transmitting, by radio,
photographs in one tenth of the
time that it previously took; and
the copies, taken from the air at the
receiving end, are excellent repro-
ductions of the originals. Dr.
Alexanderson, however, is locking
beyond the transmission of photo-
graphs; his goal at the present time
is “television,” his theory of accom-
plishing which he outlines in the
accompanying article.

—EDITOR.

S

N the well known play by George Ber-
nard Shaw, “Back to Methuselah,” is
described a scene which is supposcd te
take place in the year 2170. The head
of the British Government holds conferences
with his warious cabinet ministers several
hundred miles away. He has at his desk a
switchboard and in the backeround of the

By Dr.E.F.W. ALEXANDERSON
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Fig. 1. These three copies of the same photo were transmitt.ed at different speeds. They were
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sent in two, four, and eight minutes, reading from left to right, as explained in the article.

the right key at the switchboard, a life-sized
image of the person with whom he is speak-
ing 1s flashed on the screen at the same time
that he hears the voice. The fact that one
of his ministers is a lady lends some dramatic
color to the incident, but this is beside the
point.

A passage of this sort from the pen of

that civilization brings into our lives are not
created or invented by anybody in particular:
it seems to be predestined by a combination
of circumstances that certain things are go-
ing to happen at certain times. Great writ-
ers and great statesmen seem to have the
first presentiment of what is coming next.

room is a silver screen. When he selects a great writer, is significant. The new things  Then the inventors and engineers take hold
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At the right is shown the receiving
mechanism of Dr, Alexanderson's ap-
paratus., The cylinder, in which is en-
closed the negative, is being removed
from the motor attachment that rotates it,

Below is shown the transmitter. The
revolving shutter for interrupting the
light source is seen under the man's el-
bow. The impulses are amplified before
they are transmitted.
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Below is a closer view of Dr. Alex-
anderson’s apparatus for transmitting
Ehotographs by radio. The photo to
be sent Is being placed on the revolv-
ing cylinder, which is synchronized
with the cylinder at the receiving end.
Phetos by courtesy of General Electric
Company.
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of the same ideas and dress them up in prac-
tical form. It is now several years since
Mr. Owen D. Young, at a banquet, expressed
his hope that radio would soon give us visual
means of comnumication, The idea seemed at
the time absurd to many of the technical men
present; but worle was prommly started and
we have at least gone so far that a com-
mercial radio piclure service is in operation
across the Atlantic Ocean.

[t takes at present twenty minutes to send
one of these pictures, whereas the imagina-
tion of Bernard Shaw forecasts a direct
vision of distant moving ohjects.

From moving-picture practice we know
that the realization of this idea would re-
quire the transmission of a series of pictures
at the rate of sixteen per sccond. It is a
long way from twenty minutes lo one-six-
teenthh of a second. [t means that we must
work almost twenty thousand times faster
than we do now. However, we have tackled
this problem; and [ shall attempt to show
what prospects we have ol realizing practical
television. In doing so we shall think of the
scene described by Bernard Shaw as the ul-
timate goal.

TELEPHOTOGRAPHY

The principle of picture transmission over
wires or radio was worked out about fiity
vears ago, and all work done at the present
time is based on this same principle. The
work of Afty years ago, though described in
many books and patents, iell into neglect;
but the development of radio has renewed
interest in the subject. We have also some
new tools to work with, such as the vacuum-
tube amplifier and the photo-clectric cell.
Radio photography has thws become an es-
tablished fact. A practical realization of
television, or the art of seeing moving oh-
jects by radio, involves some difficultics
which have heretofore seemed almost insur-
mountable.

However, hefore dealing with the proh-
lems of the future, I shall give a brief pic-
ture of the contemporary art of telephoto-
graphy. So much has already been published
on this subject that I need give only a few
references. Since the interest in telephoto-
graphy revived, the work has been taken up
simultaneously in America, I'rance, England,
and Germany, and the names of a number
of engineers, Korn, Belin, Jenkins, Ranger,
Ives, Karolus, Petersen and Baird among
others, have become familiar, I hesitate in
giving these names, because there are surely
some equally important ones that I have
lelt out.

The accompanying illustrations show some
telephotographs made in Schenectady. The
originals. were made at a rate of sixteen
square inches per minute, and thus were pro-
doced in two minutes. They were made as
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This distorted picturc was
made from a newspaper
veproduction of a steel
engraving of *“Washing-
ton’s Family” by E.
Savage. The distortion is
duc to the improper ad-
justment of the receiver
apparatus. This picture
may seTve to give a vis-
ual idea of the audible
distortion sometimes ex-
pericnced by broadcast
listeners,

a preliminary study of
commercial  transmis-
sion of pictures and
facsimile messages
over long distances.
The recording instru-
ment used in making
these originals is a
standard General
Electric  oscillograph,
with some adaptations,
the availability of this
highly developed in-
strument having made
it possible for us to enjoy rapid progress
the development of a practical technique in
telephotograply. Our energies can now be
devoted largely to the main problem, which
is the adaptation of the radio art to this new
use, and particularly to devise ways of deal-
ing with our old enemies—static and fading—
when we wislhh to transmit pictures over
long distances.
STATIC AND FADING

The radio art has, up to. the present, de-
veloped two distinct methods of signalling:
by medulation and by interruption. The first
is usually associated with broadcasting and
the second with telegraphy. Both of these
methods of signalling may be adapted to
radio photography, and each will have its

945

distinct field. The effective range of a broad-
cast station is very much shorter than that
of a telegraph station of the same power;
but within this range it gives a service ot
excellent guality. The accompanying samples
of pictures were made with a modulation-
frequency of 3000 cyeles, which can easily be
transmitted by the ordinary broadcast sta-
tions. It is therefore possible that a picture
service may be given by these stations, which
will be of the same standard of quality as
their musical entertainments.

Freedom from disturbances is insured by
having a large number of stations interlinked
by a wirc system, so that a good sclection
of entertainment is available in all parts ot
the country. This method of dealing with
static and fading may be characterized as
“brute force”; but after all it is this mode
of operation that has developed radio into
the great industry that it is now. This
whole broadcasting machinery is now avail-
able, should the public hecome interested in
radio photography for entertainment or
otherwise,

For long-distance communication we have,
fortunately, another method of using the
radio wave, wluch 15 much more sensitive
and economical. The most striking illustra-
tions of this are the feats of amateur oper-
ators in communicating with their friends
on the other side of the earth with small
home-made sets adjusted to short wave-
lengths, So far this methed of signalling
has been limited to dots and dashes; but
ahead of us are the possibilities of using this
wonderful medium of communication to
transmit pictures, facsimiles of letters or
printed pages and moving-picture films.
These fascinating possibilities have induced
?o many investigators to worlk on this prob-
em.

In our research work on the development
of radio photography and television, we have
(Continued on page 1030)

Fig. 2. Dr. Alexanderson in his laboratory indicating the seven light-spots, which are used in
the method proposed by him for television. In the foreground is the drum on which are mounted
the mirrors, with the motor for rotating it. A system of lenses may be seen, together with an arc
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Powerful in tone
production

Silent in its own
operation

No longer
need price
deny you
a reliable
‘B” Battery
Eliminator

RICED as low as is

consistentwith Sterling
high-grade performance,
thiscompact”B"Eliminator
has many exclusive advan-
tages that mean improved
reception:

—Adjustable detector and ampli-
fier voltages controlled by knobs.
--Supplies up to 130 volts at 20
milliamperes with CX 313 tubes
or 100 volts at 35 milliamperes.
—S8hielded and entirely free
m hum,
—No larger than a 45 volt “B"
Battery—gives 3 times the power.
Especially recommended for
Radiolas No. 25 and 28 and other
sets using 5 large tubes.
RT-40Model, having 3Terminals
Price $20.00 without tube.
RT-41Model, having 4T erminals
Price $22.00 without tube.
UX2N30r CX313Tubes + 5500

AlsoRaytheonTubeTypes:

R-97 Model for''B" and"'C"" Power
Price $55.00 with tube.

R-99 Model for *'B"" Power only
Price $45 .00 with tube.

erling

“B” BATTERY
ELIMINATORS

Send for the Sterling booklet “M™
showing complete line of radio equip-
ment and useful data on radio care.

THE STERLING MANUFACTURING CoO.
2845 Prospect Avenue . Cleveland, Qhio
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What’s New [n Radio

(Continued from .pugc 955)
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Mechanically, this new panel is very strong,
while it can be easily drilled with either
wood- or metal-drills and cut with ordinary
saws. The material lends itself readily to
embellishment, and may be treated with
lacquer, solid colors and imitation marble
and antique designs. Decalcomanias or trans-
fers may also be used on it, as well as various
processes of engraving, lithographing, sten-
cilling, etc.

The material is stated to have a dielectric
constant of 4, the same as that of hard rub-
ber. According to tests made on samples of
it in a large mid-Western technical labora-
tory, it has a resistance of 746,000 megohms
per cubic centimeter.

TV B s TR RTINS 42 18 68 10,24 ST AT I T

. A Three-Foot Roll-Tyre :
: Speaker

(Continued from page 971)
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hut it has no strength unless formed into a
cone or roll, after which it serves as an ex-
cellent diaphragm. In the cone the vibra-
tions are applied at the apex and waves radi-
ate outward ; in the roll speaker the transi-
tion between vibratory and undulatory mo-
tion is more gradual, giving it a distinctive
tone of its own, not found in other speakers.

Radio Photograrhy and
Television

(Continuwed from page 945)
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looked upon the adaptation of the telegraphic
method of communication to picture trans-
mission as one of the essential problems. A
system has been worked out for transmitting
hali-tone pictures in a way which takes ad-
vantage of the more efficient methods used
in radiotelegraphy. The underlying prin-
ciple which makes this pessible is the use of
a system of signalling in which the results
are independent of the signal strength. Thus,
if the signal is strong enough to be record-
ed at all, it gives the same kind of records
at the maximum as at the minimum signal
intensity. This makes the recording inde-
pendent of fading. If, furthermore, the sig-
nals are stronger than the prevailing static,
it is possible to eliminate the effects of static
hy introducing a- threshold wvalue of signal
strength in the receiver, so that nothing is
received unless the signal exceeds thig value,

THE MULTI-SHADE PROCESS

“TIali-tone” effects are produced by divid-
ing up the picture into five or more separate
shades such as white, light gray, medium
gray, dark gray and black. The transmitting
and receiving machines analyze and reas-
semble these shades automatically. Various
methods may he worked out for translating
light intensities into radio signals. One
method wauld be to use five wavelengths, one
for cach shade. The pictures that are shown
here have, however, been made by a process
utilizing a single wavelength,

The transmitting machine is made in such
a way that it automatically, at every moment,
selects the shade that comes nearest to one of
the five shades, and sends out a telegraphic
signal which selects the corresponding shade
in the receiving machine. This sounds more
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Sheet Copper
for
Shielding

Shielding

Prevents aerial radia-
tion and feedback.

Insulates against in-
terference from ad-
joining ecircuits.

Improves efficiency,
selectivity and tone
quality.

USE SHEET COPPER
because it combines low
resistance with easy work-

ing qualities.

COPPER @ BRASS

RESEARCH ASSOCIATION

25 Broadway — New York

=

RADIO PRODUCTS
are of National Repute

“B" POWER SUPPLY UNITS
30 milliamperes @ 133 volts
25 Milliamperes @ 150 volts
15 Milliamperes @ 180 volts
$35 complete with guaranteed Tube
Automatic Control Switch
No. 1—for 6 V Tubes; No, 2—for 4 ¥V Tubes.
Neat, efficient. positive action.
$5.00 Complete
Trickle Chargers
No. AT-l—delivers ¥4 to 34 amperes.
) complete with cord, Bulb—310
Nao. AT-2 with switch to charge 14 amperes or
134 amperes—complete with bulb, etc., $15

Price

Write also for information on our
Universal A & B Chargers
Prices guorted are for East of the Rockies

THE ACME ELECTRIC & MFG. CO.
1412 Hamilton Ave, Cleveland, O.

Manufacturing for 10 years.
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B1G NEW 1927 |
CATALOG-FREE

Deale Agents Set Builders — get our
big mr?'Camlog - 225 nationally advertised
lines. Low money-saving prices! Largest,
most complete stock, Radio’s latest develop-
ments, It's FREE—send iocr' 3:1;1; cogg nlow.

ICAN AUTO & RADIL . €O., Inc.
nﬂﬁk McGoee Street, Kansas City, Mo.
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complicated than it really is, because the
telegraphic code by which different shades
arc selected depends upon the synchronization
of the two maclhines, which is necessary un-
der all circumstances. Thus black in the pie-
ture is produced by exposure of the sensitive
paper to the recording light spot during four
successive revolutions; whereas light gray is
produced by a single exposure during one of
the four revolutions and no expesure for the
three succeeding revolutions. The overlap-
ping exposure is progressive and the thing is
a continuous Process.
TELEVISION

When we embark on such an ambitious
program as television, it behooves us to rea-
son out, so far as it is possible, whether
the results we expect to get are going to be
worth while, even if our most sanguine hopes
are fulfilled. We have before us a struggle
with imperfcctions of our technique, with
problems which are difficult, but which may
be solved. In every branch of engineering
there are, however, limitations wlich are not
within our control. There is the question
whether the medium with which we are deal-
ing is capable of functioning in accordance
with cur expectations and desires,

We are dealing with the photoelectric cell,
the amplificr, the antenna and the radio wave.
The photoclectric cell and the amplifier em-
ploy the meditm of the electron, which is
extremely fast; but the use of the radio
wive itself 1mposes certain specd limitations
on account of the limited scale of available
wavelengths.  The question
mains ; what quality of reproduction may we
ultimately expect in a television system if
we succeed in taking full advantage of the
ultimate working speed of the radio wave?
An experimental study of the problem and
the conclusions may be illustrated by the
comparison of some pictures made at differ-
ent specds.

The three pictures shown in Fig. 1 were
made with the selective-shade process, under
conditions which reproduce the character-
istics of one of our long-wave transatlantic
transmitting stations with a wavelength of
12,000 meters, or a wave-frequency of 25,000
cycles. The picture at the left is the result
we get if the time of transmission is two
minutes. For the middle picture the trans-
mission time is four minutes and for the
picture to the right eight minutes. Every-
thing else in the three cases is identical
Relatively, these pictures represent the ef-
fect of the sluggishness of the tuned antenna
upon the sharpness in the reproductions. The
two-minute picture is not as sharp as the
eight-minute picture.  With this particular
subject we may be satisfied with a two-min-
ute picture; but with other subjects contain-
ing more details it would pay to use eight-
minute transmission time.

However, if we wish to draw conclusions
regarding the practicability of television, we
may say that if we are speaking with a friend
across the ocean and if we can see his fea-
tures as clearly as we do in this two-minute
picture, we will he satisfied, and probably
quite pleased. This picture has been pro-
duced, as accurately as we can determine by
laboratory equivalents, with a wave of
25.000-cycle frequency.

Now (if we let our imaginations loose)
we will use a wavclength of twelve meters
instead of 12,000 meters, and a {requency of
25 million cvcles instead of 25,000 cycles. I1f
the photoelectric cell and the amplifier and
the light control can keep up with this pace,
the radio wave will do its part and trans-
mit a picture, such as seen here, in 1/1000th
part of two minutes; fe., in one-cighth of
a second. We are thus able to predict that
it will he possible to transmit a good picturce
in a space of time which is of the order of

therefore re- |

magnitude of the time required for moving |

picture operation, the exact figure being one-
sixteenth of a second.
TELEVISION PRO!ECT_OR
But Bernard Shaw's specification has one
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This new oversize resistor is
used as standard equipment
by leading B-Eliminator man-
ufacturers suchas Acme All-
American, Majestic, Phila-
delphia Storage Battery and
Willard. The scientifically-
treated discs provide step-
less, noiseless, plate voltage
control, and the setting will
be maintained indefinitely.
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for B-Eliminator Hook-Ups

ALLEN-BRADLEY research engineers have developed a

series of variable and fixed resistors especially suited for
B-Eliminator hookups. The success of their efforts is in-
dicated by the fact that Allen-Bradley resistors, both vari-
able and fixed, are used by more than fifteen B-Eliminator
manufacturers, including European as well as the largest
American manufacturers.

Bmd]gauut’ A
=
PERFECT FIXED RESISTOR

Another triumph of the
Allen-Bradley Research Lab-
oratory is Bradleyunit-A, a
perfect fixed resistor that con-
tains no glass, requires no
hermetic sealing, and can be
goldered into place without
the use of clip mountings.
Bradleyunit-A is not affected
by temperature or moisture.

The silent, smooth control of plate
voltage so essential in B Eliminator
serviceis obtained with Bradleyohm-
E. For fixed step adjustment of volt-
age,Bradleyunit-A is recommended.

Do not experiment with make-shift
resistors when these Allen-Bradley
units have been pronounced theideal
units for B-Eliminator service.

Ask your dealer for them,
today?

1 ,EN-BRADLEY COMPANY,
A'Z]ﬁ? Greenfield Avenue,
Milwaukee, Wisconsin

1 literature on Allen-Bradley

Please send me you .Eliminator hookups.
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A difference
you can see and hear

YOU can buy a Speaker that looks like
Sonochorde—at first glance. But look
again! See the difference—the rich wine-
colored front of silk encircled by the unbreak-
able mahogany finish frame with the special
protected back.

You cannot see the marvelous Sonochorde
unit with its original design and impressive
craftsmanship. But you can hear it! Again,

i,
what a difference! Its wealth of tone—deep, }’“’}':1‘5*1““3‘3"3'-
- - 3 . . . neludes all  fea-
_r1ch and clear, so startlingly real—is simply s fhat_distin.
incomparable.

Don't buy any Speaker until you hawve heard
Sonochorde. Ask your Dealer to showe you.

Bouperte Mra. Co. Chelsea, Mass.

CONGCHEROE |

Standard $35

Model

ey
Potlier

Condensers

] 7 Potter condensers, American
! SETS’ PAKTS, KITS made of highest qualitymaterials
BIG SAV d -3 to full capacity, build the best
o n e e b0 Socket Power Devices, Power
ghocess Iy m'{légg}g-sﬁm Amplifiers, Impedance Ampli-

fiers. And theyare best for Filter
Uses, Rectifiers, By Pass, and
Blocking D.C. All types and sizes.
POTTER MANUFACTURING CO.
North Chicago, Illinois

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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moere requirement. He wants the television
picture shown, life-size, on a large screen.
In this lies one of the fundamental diffienlties.

Fiz. 2 shows a model of a television pro-

| jector, consisting of a source of light, a lens

and a drum carrying a number of mirrors.
When the drum is stationarv, a spot of light
is focused on the screen. This spot of light
is the brush that paints the picture. When
the drum revolves, the spot of light passes
across the screen. ‘T'hen, as a new mirror,
which is set at a slightly different angle,
comes into line, the light-spot passes over the
screen again, on a traclk adjacent to the first;
and so on until the whole screen is covered.
If we expect to paint a light-picture of fair
quality, the least that we can he satisfied
with 15 ten thousand separate strokes of the
brush. This may mean that the spot of
light should pass over the screen in one
hundred parallel paths, and that it should be
capable of making one hundred separate im-
pressions of light and darkness in each path.
If we now repeat this process of painting the
picture, over and over again, sixteen times
i a second, it means that we require 160,000
independent strokes of the brush of light in
one second. To work at such a speed seems
at first inconceivable; moreover, a good pic-
ture requires really an elemental basis of
more than 100 lines. This brings the speed
requirements up to something like 300,000
picture-units {dots) per second.

Besides having the theoretical possibility
of employving waves capable of high-speed
signalling, we must have a light of such
brilliancy that.it will illuminate the screen
cffectively, although it stays in one spot only
1/300.000 of a second. This was one of the
serious difficulties; because, even if we take
the most brilliant arc-light we know of, and
no matter how we design the optical system,
we cannot figure out sufficient brilliancy to
illuminate a large screen with a single spot
of light. The model television projector was
built in order to allow us to study the proh-
lem and to demonstrate the practicability of
a new system, which promises to give a sol-
ution of this difficulty.

_ Driefly, the result of this study is that,
if we employ seven spots of light instead of
one, we will get 49 times as much useful il-
lumination. Offhand, it i3 not so easy to
see why we gain in light by the square of
the number of light-spots used, but this can
be explained with reference to the model.
The drum has twenty-four mirrors and, in
one revolution of the drum, one light-spot
passes over the screen twenty-four times;
and when we use seven sources of light and
seven light-spots we have a total of 170 light-

40 Non-Technical
Radio Articles

every month for the beginner, the layman
and those who like radio from the non-
technical side.

SCIENCE & INVENTION, which can
be bought at any newsstand, contains the
largest and meost interesting section of
radio articles of any non-radic magazine
in existence.

Plenty of “How To Make It” radioc arti-
cles and plenty of simplified hook-ups for
the layman and experimenter. The radio
section of SCIENCE & INVENTION is
80 good that many RADIO NEWS readers
buy it solely for this feature.

Radio Articles Appearing

in the February [ssue of

‘Science and Invention™
Magazine.

New 5-K.W. Grebe Statien in New York.
The Lodge “N* Circuit
By James F. Clemenger
How to Build a Power Amplifier
By Herbert Hayden
The Duo-Regenerator
A. P, Peck

By
Building An “A. B and C” Eliminator
Radio Wrinkles
Radio Oracle—Question and Answer Box
! How to Measure the Voltage of B-Elmin-
5 ators By J. C. Bank
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spot passages over the screen during one
revolution of the drum.

ADVANTAGE OF MULTIPLE LIGHT-RAYS

The eain is using seven beams of light in
multiple is twofold. In the first place, we
cet the direct increase of illumination of
7 to 1; but we have the further advantage
that the speed, at which each light beam
must travel on the sereen, has been reduced
at a rate of approximately 7 to 1, because
each light-spot has only 24 tracks to cover
instead of 170. While the light itseli may
travel at any conceivable speed, there are
limitations of the speed at which we can
operate a mirror-drum or any other optical
device: and the drum with 24 mirrors has
already been designed for the maximum per-
missible speed. A higher speed of the light
spot can therefore he attained only by malk-
ing the mirrors correspondingly smaller, and
mirrors one-seventh as large will reflect only
one-seventh as much light. The brilliancy of
the light-spot would therefere be only onec-
seventh of what we realize by the multiple
beam system, which gives seven light-spots
seven times as bright, or 49 times as much
total light.

There is another advantage in the use of
the multiple light-beam; each light-beam
needs 10 move only one-seventh as fast and
thercfore needs to give only 43,000 instead
of 300,000 independent impressions per sec-
ond. A modnlation speed of 43,000 per sec-
ond is high with our present radie practice;
but yet it is within reason, being only ten
times as high as the speed we use in broad-
casting. .

The significance of the use of multiple
light beams may be cxplained from another
point of view.

It is easy enough to design a television
svetem with something like 40,000 picture
units per second, but the images so obtained
would be so crude that they would have
very little practical value. Our work on radio
photography has shown us that an operating
speed of 300,000 picture units per second will
he needed to give pleasing results in televis-
ion. This specding up of the process is, un-
fortunately, one of those cases in which the
difficulties increase by the sqguare of the
speed. At the root of this difficulty is the
faect that we have to depend upon moving
mechantcal parts.

[f we knew of any way of sweeping a ray
of light back and forth without the use of
mechanical motion, the answer might be dif-
ferent. Perhaps some such way will be dis-
covered, but we are not willing to wait for
a discovery that may never come. A cathode
ray can be deflected by purely electromag-
netic means, and the use of the cathode-ray
oscillograph for televisions has been suz-
gested. 1, however, we confine our attention
to the problem as first stated, of projecting
a picture on a fair-sized screen, we know of
no way except by the uge of mechanical mo-
tion. [ we also insist upon a gopd image,
we find that we must speed up the process
seven times and, in doing so, we must reduce
the dimensions so that we will have only
one-forty-ninth as much light.

SEVENFOLD TELEVISION APPARATUS

Our solution to this difficulty is, not to
attenpt to speed up the mechanical process,
but to paint scven crude pictures simulian-
cotisly on the screen and interlace them op-
tically so that the combination effect is that
of a pood picture.

Tests have been made with this model
television projector, to demonstrate the meth-
od of covering the screen with seven beams
of light working simultancously in parallel.
The scven spots of licht may he seen on the
screen as a cluster, When the drum is re-
volved these liglt-spots trace seven lines on
the screen simultancously, and then pass
over another adjacent track of seven lines
until the whole screen is covered. A com-
plete  television system requires an inde-
pendent control of the seven light-spots.  For

1033

Inside Aerial and
Loop Wire

|
EXTEN

o J:'\

GROUND WIRE

Belden 20-Ft. Radio
Extension Cord

R
\{ AERTAL- BELDENAMEL OR INDOOR
| R
| RSy

1 s

] =
e I

- A
SION CORD !7—%}' p

_

Belden Accessories)
that Improve Your Sef

OR an outdoor aerial, use a Beld-

enamel Aerial. It. cannot cor-
rode or deteriorate. For indoor
aerials, use the Belden Indoor
Aerial Wire. And do not forget
Belden Lead-In and Ground Wire
to finish the job. All of these items
are included, if you wish, in the
new Belden Superadio Antenna Kit.

The Belden 20-foot Loudspeaker
Extension Cord brings the loud-
speaker where you want it. For
safety to tubes and batteries, and
protection against fire, use a Belden

Fused Radio Battery Cord.

Ask your nearest dealer to
explain how Belden Radio
Accessories help you get

better results from your set.

BELDEN MANUFACTURING COMPANY
Chicago, Illinois

2314A South Western Avenue

The Belden Fused
Battery Cord provides:
E—An A-battery fuse.
Z—A B-battery fuse,

3—A polished bakelitecover
for the battery fuses.
4—A compact connecting

cable that dispenses with
loose wires.
5—Acolor-codeoneach wire
for identifying each
circuit.
&—A time saver, because the
cord is anickly connected
easily concealed,

wiand' amearicanradiohistory com
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this purpese, seven photoelectric. cells are lo-
cated in a cluster at the transmitting machine
and control a multiplex radio svstem with
seven chamels. A Hammond multiplex sys-
tem may be used with seven intermediate
carrier waves, which are “scrambled” and
sent out by a single transmitter, and then un-
scrambled at the receiving station so that
€ach controls one of the seven light beams.

Seven television carrier waves may be
spaced 100 kilocycles apart, and a complete
television wave band should be 700 kilo-
cycies wide. Such a radio channel might
occupy the waves between 20 and 21 melers.
If such use of this wave band will enable
us to see across the ocean, I think all will
agree that this space in the ether is as-
signed for a good and worthy purpose.

How leng it will take to attain this end I
do not venture to say. Our work has, how-
ever, already. proven that the expectation of
television is not unreasenable and that it
may be accomplished with means that are in
our possession at the present day.

Thoroughly tested circuit
newest features an
guaranteed parts selected
for perfect synchroniza-
tion  produce  reception
unexcelled by ready-
made sets worth  $200
or morel
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(Continued from page 960)
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Build Your Own Masterpiece! nor those above 600. But then, who knew

but that the increase in the number of broad-

; 5 . Tt . casting stations might force the government
I\'IAGI‘NE a radio “'tho"_lt_ osullat'lm.'], Ay |th0ulT: to open the higher and lower wavebands for
variation of vulum’t on d‘lﬁ'erent wave lengths! broadcasting, and thus create an instant de-

- Imagine a 5-tube receiver with the power of most mand for a universal receiver? He firmly
expensive 8-tube sets! Imagine knife-like selec- believed that he could ereate and market such
tivity even in crowded areas. And imagine tone a receiver, but one day seemed an inadequate

o vy time allowance.
quality that is clear and pure as the natural un- Trusioh tidies b sl weabie the

broadcast signal ! mind and muscles follow routines established
That describes the 1927 Hi-Q Receiver! Auto- by habit. Bixby continued to twist the dials,

& ik : . : . ol t being 1 i f
o el e matic Variable Coupling and complete stage shield- “,’ﬁhouh ey tr)n_c'rg tim'-] ha; SOIBCIONS. 4}
sthicdon hoal. &er 5 . what he was bringing in. At the moment
printed Covers ing are two important new features. And the -| when Mrs. Bixby arrived to deliver, person-
every detai group of guaranteed parts selected by ten of Ameri- ally, her ultimatum, he had been working on
25¢ ca's leading Radio Engineers completes this tri- the short-wave end of his receiver.

umph of modern radio design. _ Short waves intrigued him. Radio itself

. . . is the miracle of the ages, but short waves

Associated You can build this wonderful receiver yourself at home are a miracle of miracles. Giganfic trans-

in a few hours and save at least $50 over a factory-made

Manufacturers set of anything like the same efficiency. Get the “How ITENRE SIAUGHS, costing rmlhon_s _Gf Hollars

it s e and using the highest power developed by
Benjamin, Fleetrie to Build” book to-day from your dealer and have the re- modern ‘grnecdbors; send Seie s ived
o O ceiver designed by Radie’s Master Minds. g : Ky cOng 7

from aerials miles in length, to maintain
communtcation with the nearest stations on
Commar

Hammariund Mfz, :
DNy 5 : the other side of the ocean. But mere boys,
M&}m-cmh'"d J/Iémmarlund fifteen and sixteen years of age, build short-
ROBERTS

Durham  Resistors
Eby Mfg., Combany

Radizll Company wave transmitters, costing less than a hun-
{Amperite) -
T 7. * dred dollars and using less power than an
1.11~Q. '

Bamson Electric Co.
Sunkanio - Kiectrie ordinary electric lamip, and reach India, Aus-
Wastinehous tralia, and other points on the other side of

*High ratio of reactance to resistance. High ratio—Great the earth, almost at will.
selectivity—Loud  signals Bixby’s short-wave receiver had often
Hammarlund-Roberts, Ine., 1182-C Broadway, New York brought in the ham stations of the antipodes.
i He idled now with the tuning controls to
— see who might be “on the air” on the far

sich_a of the globe. Before long the faint
whistle of Australian “a6KX” cut through
Rubber Covered lnsulators the barrage of American stations, as the

boiled owls went to roost. The “Aussie”

e 1. was working some station in Africa whose
g ! . & call letters Bixhy did nat cateh, as he had
) tB _ - il not picked up the Australian at the start of
ingle with States- the message. Bixby reached for a “QSL”
- men, Financiers, famous 3 : i Pk )
netresseh, authors, ‘world. cAectual Size card; for he knew that a6KX would be
m:eno“fed n;;h{sma%n the Jorld'e . glad to know that his signals were YOSA”Y
games, National political conventions Neat and efficient, For antenna, ground and in America
mammoth prize fights, all 23 a partof your for lead in wires. Small screw starts readily Lo
day'sworkl Be a BROADCASTER. A s and makes finished joh. Great improvement oves As Bixbv's pen rested on the card, ready
large broadcast statlon of today employa 50 to 80 B ordinary large, un=ightly insulators. They keer : L : = : : sy
persons—some of the fine broadcasting jobs pax st nivenctn inie sl dut of Mo vy Dached to write his greietmg to his distant brother
train ::u qsuickléiwfﬁr ggﬂlﬁi;?ftﬁﬁfﬁdﬂ L 10 in a hox, 25¢ at your dealers or direct from us, ha"fi» the_ latt.er s message finished with a
any breadcast gtation position. FREE Employ- 8 “I”; which is the operator’s invitation to

ment Service, Waite today for Free Book giving Bl CULVER-STEARNS MFG. CO.

J. E. Smith, Preai-
gent: National Rddie | » Dopt.BB-93 J Worcester, Mass., U. S. A. of the talking. Bixby tuned carefully and

the man at the receiving end to do his share

caught the African’s wave, There was a
steadiness and business-like quality about it
Insure your copy reaching you each month. Subscribe to Radio News— that convinced him the station was built

$2.50 a year. Experimenter Publishing Co., 43 Park Place, N. Y. C. and operated by an engineer, not by a ham
who used the “by-guess and by-gosh” method
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