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The Latest Advance Toward Television

$e |
S B

HIS article is devoted to an explana-
tion of recent experiments made by
Edouard Belin for the purpose of de-
termining the influence upon the
“persistence of vision,” of the length of time
during which light is emitted. These experi-
ments present a new point of departure in
the attempt to solve the problem of practical
television—which must be radio vision, be-
cause the lag caused by electrical conduc-
tors prevents the transmission by wire to
great distances of modulated currents which
are produced by extremely rapid variation
in the luminous intensity of a point.
The art of invention may be compared to
that of a prospector for gold, who drives

By LUCIEN FOURNIER

Radiotelegraphy now sends not only news, but pictures to illustrate it. To receive and repro- >
duce a moving scene with continuity of action, however, requires an apparatus which will cover
ten complete images in one second. Prof. Belin’s ingenuity has devised such.

varying size obtained by reproducing the
photograph through a very fine screen. The
effect of light or shade is obtained by the
use of very small or very large dots in the
various areas of the illustration. It will be
seen that by transmitting impulses in any
regular order, each corresponding in its
magnitude to that of one of the points be-
tween the white lines of the screen, it is
possible to reproduce any picture in all its
details at any distance. This is the funda-
mental principle of the transmission of pic-
tures, first by land telegraphy and then by
radio, which has so lately been placed on a
regular commercial basis—EDITOR.)

The luminous ray of the television appa-~

This apparatus is diagramed below : the projectin

and the adjusting stands for diaphragm and fix:

lantern at the right; the drum of mirrors, center;
mirrors in front.

At the left a continuous image

appears on the screen, although only 1/25,000 of it is actually projected at any instant.

his pickaxe everywhere, until he uncovers
the vein of gold of whose existence he has
been certain. This is the present procedure
in the endeavor to establish television. Our
rcaders have doubtless heard how Edouard
Belin succeeded, after patient and laborious
research, in transmitting between two radio-
telegraph stations, first the changes in a
luminous point, and then a circle which was
complete or broken in accordance with the
variations at the transmitting station. This
was the first positive result obtained, and
was a direct accomplishment of radio vision.

ANALYZING THE VISUAL IMAGE

In viewing an ordinary moving picture,
the impression on the retina lasts one six-
teenth of a second. But, when we trans-
mit the image of an entire scene, the whole
of it cannot be covered at once by a ray
of light. The scene or picture must be sepa-
rated into distinct points; as if it were
composed of a fine screen, over which a
sharp brush would pass, covering one ver-
tical line after another, parallel and ex-
tremely close, until every point has been
covered.

(An examination of the illustrations, or
“halftones,” used to reproduce photographs
in this and other publications, will illustrate
this idea. They are composed of points of

ratus moves in a similar manner; but, in-
stead of leaving ink upon the image at the
receiving end, as does the apparatus used to
reproduce pictures, it only sweeps over the
screen in vertical lines, each almost touch-
ing the next, at such a tremendous speed
that it must cover the whole field in one-
tenth of a second, or less.

An image whose surface is, for instance,

S,

18x25 millimeters (about the size of a post-
age stamp) composed of points divided by
five lines to the millimeter (1/125 cf an
inch apart, about the fineness of the photo-
engraving illustrations used in Rapio News)
will contain 11,250 points. All this must be
transmitted in one-tenth of a second to pro-
duce in the eye the effect of a continuous
image. To transmit a complete scene, in de-
tail, perhaps double the number of points
will be required; each of which must be
recorded in 1/223,000 of a second.

The effectiveness of so short an impression
upon the retina might be doubted. It seems
hard to believe that it would be perceptible
by the optic nerve, and even more so that
the effect should persist for a tenth of a
second. The apparatus which we shall pro-
ceed to describe was especially devised with
this end in view.

THE BELIN APPARATUS

The diagram, Fig. 1, is a schematic view
of the mechanism illustrated on these pages.
The interior of the projecting lantern con-
tains an electric arc, A, a convex lens, and
a slide carrier, O, into which an ordinary
positive photograph upon glass is inserted. as
if for projecting the image or picture upon
a screen in the usual manner.

The rays from the arc pass through the
positive slide and project its image through
a second or objective lens upon a plane
mirror, B, which is attached to a drum com-
pletely surrounded by such mirrors, those
at the ends of each diameter being parallel.
The drum is connected by gears to a motor,
by which it may be rapidly revolved. When
it is in a state of rest, the image from the
lantern slide may be projected by reflection
from the mirror B to a diaphragm or screen,
C, on which it is reproduced with all its
graduations of light and shadow.

f we make a hole, 1/25 of an inch in
diameter, in this screen, a luminous ray will
pass through it, and fall upon the fixed mir-
ror, D. The point of light it forms will
have a diameter larger than the perforation
in the screen, because of the spreading of
the rays: and the mirror itself will accentu-
ate this effect. Accordingly we place another
lens, E, in the path of the reflected ray,
which is thus caused to converge. From
this it passes to the mirror F, which again
reflects it to the drum of mirrors. Iere it

CONVEX LENS MIRROR

Fig. 1. This diagram is
fully explained in the text.
The cylinder is covered
wi!hdplane miirrors, }rlevolv-
ing downward on the side

toward the lantern. One DIAPHRAGM
ray at a_ time, from N\,
1/25,000 of the area of the
image, passes through the
opening in C. The fixed
mirrors D and F send it
back to the mirror G, op-
posite B on the cylinder,
and_it is_finally reflected
against H in a position
corresponding exactly to
the portion of the image
from which it was first
taken, The effect of con-
tinuous vision is produced.
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This is a front view of the cylinder or drum of

mirrors. It is turned by an electric motor, and

at the same time swung from side to side by
the gear at its base.

impinges on the mirror G, which is dia-
metrically opposite to B, and thence finally
to a screen H, where it appears as a lumin-
ous point, corresponding to that which fell
originally on the spot on C through which
we made the opening.

Now we start our motor and set the mir-
ror-encased drum revolving: with what re-
sult?  So long as the first mirror B re-

image will pass, and be projected in succes-
sion upon the mirror B. Through the re-
flecting system which has been set up, these
will be reproduced in succession upon the
receiving screen H.  Each mirror which suc-
ceeds B in position on the revolving drum
will receive the image in the same manner
and make it pass through the opening in the
diaphragm C.
THE IMAGE REPRODUCED

We now are able to transmit a luminous
vertical line, traversing the image from top
to hottom, and always composed of the same
succession of points. They will not be of
cqual intensity; because the ray will be very
luminous when it represents a transparent
portion of the slide on O, and more obscure
when it passes through a part representing
a darker portion of the image.

Now the problem is to cover the whole
arca of the image on the slide, by causing
the Iluminous line to be displaced at each
movement over the screen, taking a course
very close and perfectly parallel to the pre-
ceding stroke. This is accomplished by giv-
ing the mirror-drum a horizontal move-
ment, alternating from right to left; which
is accomplished by the use of a double
spiral cam attached to its base, which gives
it the necessary reciprocal action from right
to left and back. These movements, com-
municated to the revolving mirrors, deflect
the image from side to side upon the dia-
phragm C. In this manner the image is
made to cover the opening in this screen
with every successive point of which it is
composed. The revolving mirrors thus trans-
mit to D and its train of reflection all the
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As the mirror G and those which succeed
it reproduce, in reverse direction, the motions
ol B, the reflected ray at H reconstitutes one
hy one, in the same order, all the points of
the image on C which pass over the opening
in that screen. As the entire screen is
covered in a tenth of a second, or less, the
image will appear clearly upon the receiving
screen, as if reflected over its whole surface
at once,

This ingenious experiment has proved
that every luminous emission of sufficient in-
tensity which lasts for 1/250,000 of a sec-
ond is perfectly registered by the retina,
the impression on which persists for 1/10 of
a sccond. This brings out clearly the curi-
ous property of the cyc. “the persistence of
vision,” by which the sight of an image is
preserved for a period of 25,000 times longer
than the duration of the impression.

APPLICATION TO RADIO

To transmit the image by radio waves,
we have only to replace the mirror D by a
photo-clectric tube, such as have already
been described to our readers (See “The
Vacuum Tube and Photo-Electric  Cell.”
October, 1925, issue of Rapio News.) All
luminous points in the image will be pro-
jected upon the tube, creating impulses which
will be transmitted by means of cthereal
(Hertzian) waves through space. By means
of a properly synchronized corresponding
mechanism attached to a receiver, they will
be reproduced and projected in the same
order upon a screen corresponding to H,
producing the phenomena of television.

It must be pointed out that the Iuminous
ray is not displaced upon the mirror D of

our diagram, any more than it will be upon
the photo-clectric tube. If it passed threugh
transparent glass, instead of through the
picture on the lantern slide, it would have
an unvarying intensity, and the current
transmitted would he a continuous one. Tt
(Continued an page 84)

points of the projected image, in vertical
lines, which by means of the oscillation of the
drum, are delineated so close together that
each practically touches the preceding one;
and no perceptible portion of the image
fails to be projected through the opening in
G

mains stationary, the image which it pro-
jects upon the screen H is motionless; but
when we set it in motion, in the direction
indicated by the arrow, the image reflected
by it will be deflected downward upon the
diaphragm C. Over the hole in C all the
points constituting a vertical line in this

" The illustration at the right shows the i
terior of the T. S. F. “wireless transmis-
q sion” station at Malmaison, near Paris, which
has been utilized by Prof. Belin in televis-
ion experiments. Overhead is the large an-
tenna coil; and the grid coil is beneath, in a
® vertical position. Above the frame at the
B right are shock coils; and just below them
the modulating tubes. The screen for the
reproduction of the image is just above the
gid coil. In the center of the frame at the
/ right is a reel of rubber tubing, through

which cold water flows to cool the *
¥4 S ) weck tube”, shown in a wvertical position,
connected to a cylindrical *‘molecular” air
pump just below. In the lower right is an
oil-operated ‘‘fore pump”’ to which the mole-
cular pump is connected; and between this
and the grid coil, a case containing the an-
3 tenna condenser.

Fig. 2. At the left are shown the suc-
cessive positions of the reflected image upon
the diaphragm C. The portion of the image
indicated by the (greatly magnified) dot in
the center passes through this to the train of
succeeding mirrors. In the upper illustra-

- tions is shown the effect of the downward
rotation of the mirror B. The image passes
vertically from top to bottom of the screen,
every point in the vertical line shown being
successively transmitted to the final screen

By reason, however, of the upward rota-
tion of the mirror G, these points, instead
of remaining in the center of the field, are
reproduced in a similar vertical line from the
top to the bottom of H. For when B re-
flects the point at the bottom of the image
(as in the top view) down to the center of
the screen C, G reverses the motion and
throws it up again from the center to the to
of the scresn H; and vice versa. The posi-
tion of the ray in the apparatus from B to G is always the same, no matter to
what portion of the image it corresponds.

The moving image on the
fixed diaphragm (C).

Fig. 3. This shows, in
a similar manner, the ef-
fect on the image of the
oscillation from side to
side of the mirrors. It is
swung from side to side
on the perforated screen
or diaphragm, until every
part of it has been cov-
ered by the vertical lines
traced by its raovement
over the central opening.
These motions, also. are reverssd by the opposite motions of the parallel mir-
rors so that the entire image is reproduced in its proper form on H.

wnanar ameriranradinhictans rom



84

NOW—ANY SET CAN GET

LowwavVE

Stations—Amateurs
Experience a new radio thrill!
Explore the short waves on which
super-power stations are experi-
menting daily and amateurs are
ta parts of the
l‘n)n) a new radio delight

Flubr
thy

SUBMBRINER

Converts Any Set Into
a Low Wave Receiver
Cets the Short Wave Experi-
ment Stations broadeasting on
41 meters. 63 meters. ete.,
a2 l I\ ide band of Amnlluls

o sns No extras necdc.l
can attach in
mlnuu ready to operate.

Everywhere—
a Sensation !

Jumble of tu!lons in the low waves—no disagreeable
for sun mer r:ﬂ'm\nn Hear KDKA talking
Al L. operator npesklnu u]-

Australial  The low u almum! with new Wwor
strange voices from far- uﬂ places. The SUBMARINER
brings them all to you. Nend for this marvelous nuw in-
strument today.  Sent

mhl upon rceeint ol $
plus  postaxy

ORDER DIRECT

l1e detector mbe ‘In you MONEY-BACK
B goner i i 1o - GUARANTEE

) J. M. P. MFG. GO.
Deot. 115-X Milwaukee, Wisc.

Any type or combination of Tubes can be
used with AMPERITE. Insures filament
regulation to meet each tube's individual
needs. Specified in all popular construction
sets, Price $1.10.

ARadiall @ompary’

Dept. R-N.7 50 Franklin Street, New York City

Write for

FREE
Hook-ups

TE

\\'RITE for our Four

The "SELF ADJ USTING"RI):WM!
ATENTS &5 &t A8

BLANK” before dxsclcsing inventions. Send

model or sketch and description of your inven-

tion for our INSPECTION and INSTRUC-

‘TIONS FREE. TERMS REASONABLE. Elec-
tricat and Radio Cases a specialty.

VICTOR J. EVANS & CO.
919 NINTH ST, WASHINGTON, D. C.

For “UV” or UX Type Tubes
NEW KLOSNER UNIVERSAL SOCKET

Hexagonal shaped holes for larse
spring grip terminal lugs. and ease in mount-

ing make it the socket leader for 1926.

KLOSNER RADIO CORPORATION
1022 East 178th Street - New York

prongs,

Have your tubes tested on the

Superadio-Dynometer

MODEL § ATCH FOR THE B and C
RECEIVER $56 BATTERY ELIMINATOR

De Witt-La France Co., C27pridse

kinds lose their tensile strength, as well. Guy
wires work loose, supports become rotten
and rickety, the ground connection may be-
come loose, and the antenna may be in actual
contact with nearby objects such as trees.
roofs or other antennae.

The illustrations show some actual condi-
tions which may exist in your antenna instal-

A lightning arrester which can be attached to
the lead-in wire at some distance from the house.

Hiustration courtesy of Chas. A. Branston, Inc.

lation. Go over it carefully and convince
yourself that you are getting the best results
from your antenna.

If you are erecting an aerial for the first
time, go over this article carefully first and
make sure that you have all the necessary
equipment. Don’t be like the man who in-
stalled two stcel masts, firmly embedded in
the earth and strung a most beautiful aerial
between them, composed of gold-plated wire,
and entirely forgot the little matter of using
insulators.

It is advised that the layman purchase a
complete aerial kit, as these include all the
cssential equipment. A number of kits are
. illustrated 1n connection with this article.

Remember, “No radio receiver will func-
tion better than the antenna to which it is
connected.”

The Latest advance

Toward Television
(Continued from page 37)
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Just a few samples
100 ft. COILS

No. 56, 7 Strand No. 22 Enameled. .
No. l, No. 12 B. & S. Solid Enam
No. 67, Flat Bralded Enameled Ribbon

At your dealers, otherwise send purchase price and you
wul be supplied postpaid. Free literature on reduest.

CorNisH WIRE COMPANY
30 Church Street New York City

To Consumers Only
Here is a real battery quality,
eed to you st prices
t will astound mnenﬁmb‘t
tel‘yvb\lying public. Order DI
oct Fi Factory. Put

| take a chance. Our b.twryisn ht—and
the price is lowest ever made.
youml the pneul

Aut smmo-
svou_um.z-, lgom ou ouA 8.50
Vol 120 Amo. 3.0 25

Ik °“~"““"'Mn.1

ARROW BA"ERV co.
.6 . 1215 So.
Wabasn Ave.,Chica

MARVELOUS NEW AUDIO
TRANSFORMER adds a mu-
sleal quality to any set far be-
yond anything you ever heard
hefere. KARAS HARMONIK
s low, middle and high

0 the same big vol-

us !llmlnnlhlc <lhlurv

n. Brings out the

monies and overtones o( musie.
Price $7.00. Write Karas Elec.
Ce., 1020 Ass’n. Bldg. Chicago

is necessary to move the mirrors in order
to cause the displacement of the entire
|mage which they reflect over the aperture
in the dlaphragm The slide remains fixed
in the projecting lantern, and the magnified
movements of its image are obtained by the
rotation and oscillation of the drum. It
would be theoretically possible to move the
image in the lantern, or the screen C,
obtain the same result: but not practlcable
Let us wait but a little longer; and Edou-
ard Belin will soon present to us practical
television apparatus, although it may have
very different features from the experimental
system which this article has described.
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