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F g RHIS new apparatus is based on the
modulation of a light beam exploring
a photographic plate. Let us recall
to those of our readers, who have
. forgotten that the microphone is an appa-
ratus for modulating an electric current, that
it transforms the continuous current into a
very irregular one. It faithfully obeys the
word, that is to say, the fundamental sound,
its timbre and its harmonics. Obviously, thc
mlcrophone is too crude to transform vibra-
tions in a light beam into clectric current vi-
brations. For this work, selenium cells or
photo-clectric cells are uscd These cclls
take the same place in the transmission of
pictures that the microphone takes in the
transmission of sounds.

Selenium in this regard was a fine discov-
ery, and the discovery of the photo-electric
cell has re-awakened old-time hopes, al-
though perhaps it is incapable of performing
the high-frequency modulations of current
required in television. We shall see later
why this is the case.

TRANSMISSION

The system of transmission is represented
essentially by two little oscillating mirrors
(see Fig. 1), one placed above the other.
The lower mirror, of very narrow width, os-
cillates vertically at a frequency of 500
cycles per sccond; the upper mirror, some-
what larger, oscillates horizontally at about
10 oscillations per second. The lower mir-
ror, receiving the luminous beam, impresses
on it as reflected 500 oscillations per second.
As this beam is also received by the upper
mirror, which oscillates in a line perpen-
dicular to that of the lower mirror, the pro-
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Fig. 1. After the light from the arc has been

lenses it is caused to

the
pass in a wavy line over the transparency (See Fig. 2) and tze variations of the transmitted
light are registered on the cell.

jected beam will be resolved into two scts
of differen. oscillations, each with its own
frequency and its own direction.

Suppose now that this beam is received
on a screen placed in front of it. Let us
follow its course.

The oscillations of the 500-cycle mirror
makes it traverse the screen uninterruptedly
from right to left and left to right, but the
beam at the same time answers to the oscil-
lations of the 10-cycle mirror, which moves
in a direction perpendicular to that of the
first. It, therefore. is acted upon by two
forces. The resultant is traced upon the
screen as a luminous line of the form shown
in Fig. 2; that is to say, the screen is swept
over by the ray alternately from right to
leit and vice versa and then from above
downwards and back again.

Fig. 5. The receiving apparatus: A is the Holweck mokcuhr pump; B, tube connecting with oscil-

lograph; C, tube connectii

D, preparatory_ or

“fore” pump; E and G. rheostats; F,

n|
os::lioguph H, I and i %nuriu for concentrating coil, filament and low-frequency coil.
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However, if we watch the screen, our eyes
will see no sign of the oscillations, because
the ray takes only onc-tenth of a second to
cover the entire surface. The persistence of
vision does not permit us to see movements
of such rapidity.

We have alluded to a screen to explain
how the ray would traverse such a surface.
In the actual apparatus this screen is re-
placed by a photographic plate, which the
light traverses. This plate is composed of
transparent and opaque sections and also
has a whole scale of tints varying from in-
tense black to absolute transparency. The
pencil of light is then greatly affected in its
mtensity, according to whether it traverses
one or another of these tints; it will there-
fore experience, as it leaves the plate, a
modu]ahon such that its intensity will
change in value at every instant. As this
light, varying as above, is projected on a
photo-electric cell, the cell will pass a very
feeble current, the intensity of which will
depend on that of the light which reaches
the cell. But so far, the actual experiments
have not been made with the photographic
plate. A plate was used without any half-
tones, carrying only black and white por-
tions.

The reader’s attention is called to the fact
that the photo-electric cell contains two elec-
trodes, the cathode being composed of an
interior layer of mectallic potassium and the
anode of a very light ring of nickel or plati-
num. The anode and cathode are connccted
in a circuit with a battery. WV hen a ray of
light reaches the cell, the circuit is instantly
closed and the current passes. Naturally.
the stronger the light, the more current
passes. It is thus, by the action of this
apparatus, that it is hoped to transfer light
modulations into modulations of an electric
current, which is connected finally to a
vacuum tube amplifier before being sent to
the receiving station. In practice, this am-
plified current will be sent into the radio
transmitting station and transmitted by radio
to the receiver.

After what we have said, it is easy to
understand that if a reproduction on a re-
cduced scale is desired, such as an image of
the moving picture film, about 1 x 34 inches
the points will be much closer together and
more numerous per unit of surface than on
a screen of 6 x 9 feet area. Now, coming
back to the film, a point less than .001 of an
inch will be enough to reproduce an image
under good conditions. The analysis of
the image to be transmitted, will come
down, therefore, to the production of 10,800
points. As all the surface of this image is
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Fig. 3. The Belin transmitter:
B, micgophone of low-frequency mirror; C,
alternator rheostat

swept over in 1/10 of a sccond. cach point
of the plate has only 1/108,000 seconds to
act. -

The transparent parts of the photographic
negative will pass cnough light to enable the
cell to carry out its functions, but the semi-
opaque parts will require probably a light
beam of the Juminous intensity of an arc-
light to properly affect the cell. However,
if the photographic platc is larger, the di-
mensions of the pencil of light should be in-
creascd. Under these conditions, we may
ask if the photo-electric cell, with increased
light pencil, will respond sufficiently to the
changes in light?

THE SYNCHRONIZING DEVICE

The movement of the oscillating mirrors
gives us a curious mechanical problem to
solve, for we must not forget that the trans-
mission apparatus must be synchronized with
the recciving apparatus.  The oscillating
mirrors are acted on by a little alternator,
which sends current of a frequency of
cycles per second cither over a wire or by
radio-transmission to the receiving stations
and which acts like a motor for kecping the
mirrors in motion. It is necessary to send
not only the current of 500 c;cle:. but also
another one of 10 cycles that drives the up-
per mirror. In the experimental arrange-
ment the upper mirror was connected to an
ordinary microphone by a light metallic bar.
whose end rested upon the microphonic mem-
brane (see Fig. 3). t the end of each os-
cillation of the 10-cycle mirrof, the rod, by
its pressure on the membrane sent a current
cach .1 of a sccond, which was received
by the receiving station; and in conjunction
with the 500-cycle current, acted to synch-
ronize the sending and receiving apparatus.

Tt is hoped to dispense ultimately with
the microphone. It is not necessary to
transmit two different currents at different
frequencies ; it is enough to transmit a cur-
rent of 500 cycles to insure the synchronism
of the two stations. This is because the
movements of the two mirrors are mechanic-
ally conjugate, being actuated by the same
motor. At the receiver a frequency-chang-
ing apparatus may be used for lowering the
frequency from 500 cycles to 10 cycles, a
part of the original current at 500 cycles,
being utilized directly.

HOLWECK CATHODE OSCILLOGRAPH

Here comes in the art of Mr. Holweck,
e\presse(l in his cathode oscillograph. This
is simply a modification of the three-elec-
trode tube used in radio-telephony. Above

A IS the 500- cyc]e al:ernator used as a motor for the moving mirrors;
“transparency’”
F, objective lens; G, arc lamp.

(photo film) support; D, diaphragm; E,

the filament, Fig. 4, is placed the grid, a cir-
cular plate with a hole in its center, above
which a disc of similar form acts as the
plate, which is also pierced by a central
hole with a little copper tube ahove it. The
filament requires a potential of about two
volts. The varying potential in the modu-
lated circuit is applied between grid and fila-
ment. Finally, the plate is kept at a con-
stant potential of 1,500 volts by a special
battery.

The apparatus thus forined being in ac-
tion, there is produced between ﬁlamcm and
platu. a stream of clectrons which is “can-
alized” in the vertical tube surrounded by a
little coil. The action of this is to concen-
trate in a very fine ray the invisible shaft
of electrons. Their bombardment is made
visible by their reception on a fluorescent
screen placed in the
upper part of the os-
cillograph.  We must
add that the oscil-
lograph tube is evacu-
ated, by a Holweck
molecular pump. (Fig.
5.) ?

The current, modu-
lated at the transmit-
ter, and picked up by
the receiver reaches
the filament and the

o At

Fig. 6. The Holweck oscil-
lograph: A is a prism cn
which visible images form:
B, fluorescent screen of
calcium tungstate; C and
H, oscillograph tube; D,
low-speed electric motor;
E, tube from molecular
vacuum pump; T, termi-
nals of the concentrating
coil; G, high speed mo-

tor; I, piate connection.
J, filament

K grid
lead.

(1500 wvolts) ;
connection;
ment

fila-

[
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grid of the oscillograph tube. This cur-
rent will introduce a disturbance in the

normal cmission of electrons, a disturbance
which corresponds exactly with the varia-
tions of the modulated current at the
transmitter. The luminous point produced
on the fluorescent screen of the oscil-
lograph tube varies in intensity in accord-
ance with the passage of the luminous pencil
at the Iralmmtlm" <t1uon, as it traverses
light and darlk portions of the photographic
plate.  This phenomenon is very apparent
when the point is kept fixed upon the fluor-
escent screen. It gives a little blue speck
of light, comparable to a star on a beauti-
ful winter night.

But this only gives us a fixed point on
the screen. This is far from the reproduc-
tion of the image! What are we gomq to
do? Our readers know that an emission of
clectrons is very sensitive to the presence of
a magnetic ficld. The presence of a small
coil surr ounding the tube of the oscillograph,
which “canalizes” the electrons, shows its
sensitiveness very clearly. When it is not
excited the strcam of electrons fills the little
tube. When a current passes, the stream is
contracted and the trace, which it _produces
on the screen, shrinks up until it is only a
brilliant point.

Putting aside the question of television,
we are here face to face with some very
curious elccmcal phenomena The stream
of electrons, in fact, is displaced in any di-
rection whatever, merely by bringing a bar
magnet necar the oscillograph; the luminous
trace will be scen to describe a circle on
the screen. Remove the magnet and the
point returns to the center. This extreme
sensitivencss has been utilized for making
this point of hght repeat the movements
that the mirrors give to the pencil of light,
at the transmitting station.

Two ordinary coils are placed near the
oscillograph at an angle of 90°. Through
onc is passed the 500-cycle current and
through the other the 10-cycle current. After

(Continued on page 739)
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what we have said it will be seen that cach
of the magnetic ficids which they produce
will have the cffect of displacing the stream
of clectrons in exactly the same way that
the luminous ray is displaced by the oscil-
Jating mirrors at the transmitter. As these
movements of the receiving spot of light are
performed under the direct control of trans-
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The Holweck apparatus: A-B is the fluores-
cent screen on which the electron stream, C,
traces a line of light; D is the concentrating
coil; E, the filament; F, the plate; G, the
grld; H, terminals for the supply circuit.

mitting apparatus  (alternator and micro-
phone) synchronism is secured in a rigorous
degree and the reproduction of the picture
at the transmitting station can he obtained
on the screen of the oscillograph. The il-
lustration, IFig. 6, shows that this screen,
which is placed horizontally upon the oscil-
lograph, has been adjuslcd there so that a
prism I‘(‘ﬂLCIH‘Q the beam gives a slightly in-
clined image which is easicr to observe.

Up to the present time. Messrs. Belin and
Iaolweck have only tried their apparatus on
pictures without half-tones; that is to say
having only black and white arcas. It is the
first -step towards the transmission of an
image printed in half-tones, such as is used

anrnnﬂﬂrw['ﬂ'

FIG 2

Fig. 2. Due to the oscillations of the two mir-

rors, the beam of light follows a zig-zag path

across the screen as indicated above. It oscil-

lates horizontally 500 times per second, and ver-
tically 10 times per second.

New Television
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Use either one for a dependable
source of “A” battery current

You can get the famous Valley
Battery Charger in both vibrator
and bulb types. Use either one for
a dependable source of A battery
current.

The Vibrator Type: This is the
pioneer of radio battery chargers.
Nearly a quarter of a million of this
type of Valley Charger has gone
into service all over the world.

Charges 6-volt batteries at 6 am-
peres, 12-volt batteries at 3 amperes,
Quiet. Efficient. Cannot harm the
battery.

Mounted in black case with bakelite
panel and glass top. Pleasing
in appearance and will har-
monize with finest radio re-
ceiver. Complete with cord
and plug, and leads and clips.

The Twin Bulb Type: The
twin bulb design of this Valley
Charger overcomes
the only objection to
the bulb type charger,
i. e., the slow charging
rate.

Using both bulbs, you have a 5-
ampere charger. Using only one
bulb, you have a 2 }5-ampere charger.
Thus the charging rate and the pur-
chase of one bulb or two are en-
tirely optional.

Absolutely noiseless. Built in hand-
some black grained metal case.
Complete with cord and plug, and
leads and clips.

Other Valley Radio Units

The two small cuts below show
the Valley B Power Unit and the
Valley Radio Receiver.

The B Power Unit supplies plate
voltage from the house cir-
cuit. For sets of 12 tubes or
less. May be used with a
power tube or unit. Fitted with
the Raytheon Tube only—"‘for
reliable reception.”

The Valleytone is a 5-tube,
tuned radio frequency
receiver. Two-dial
control. Wired so
that use of power tube
is optional.

VALLEY ELECTRIC CO. - RADIO DIVISION - ST. LOUIS, MO.

District Offices:

Boston, Chicago, Cleveland, Indianapolis,

Kansas City, Minneapolis, New York, Philadelphia, San Francisco

; ) e
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Dependable Standardized Parts
with a World-wide Reputation

The fact that Victoreen Super parts are used in many
thousand sets all over the world is proof of their merit.
Victoreen Super sets are free from oscillation, howls or
squeals. Their “B” Battery consumption is exception-
ally low—less than some three tube sets.

Victoreen R. F. Transformers are made with air core
construction. They are not merely “matched” but are
actually tuned to a guaranteed precision within 1/3 of
1%.

Use These Parts
4—Victoreen 170 R.F
I'ransformers, each $7.00
1—Victoreen 150 Coup-
ling Unit, each.... 5.50

1—Victoreen 160 An-
tenna Coupler, each 3.50

Victoreen Rheostats

Zero temperature coefficient. Double the
number of turns of wiring used on or-
dinary rheostats.  Three terminals
simplify wiring.

Five resistances, 2, 6, 10, 20 ohms,

¥ Bl o ¥

Victoreen Master Control Unit
A completely assembled, convenient, single

control unit for use on cirfcuits employing N sreman i ke S RN .. $1.20
two or more condensers of the same ca. .
pacity. Easy to mount. Simplifies tuning. Potexclkt‘mmeters, 200 and 400 ohms,

eal v .

\'icmreegn Master Control Unit

$19.50
4350

Extra condenser, each ..o.ceeviiniy

i

4 & 8 2 g
The Geo. W. Walker Company
6528 Carnegie Ave., Dept. H, Cleveland, Ohio
Merchandizers of Victoreen Radio Products

THE KINGSTON ‘B’ BATTERY ELIM-
INATOR is compact. trim, handsomely fin-
ished in black and nickel and guaranteed not
only to remove the battery nuisance, but to
deliver clearer tone and increased volume.
\Vith the Kingston three different voltages
are obtainable at the same time, each tap ad-
justable over a wide range, making any de-
sired voltage from 5 to 150 possible and har-
monizing perfectly with your own set. The
Raytheon tube is used as a rectifier. The
Eliminator operates without noise or vibra-
tion and will not heat, contains no acid or
solution, is no trouble to operate and the
operation cost is so low as to be negligible. 1t
will not get out of order.

At Your Dealer’s
 lenCompl v $3500

ono, Elechig Sompany

164-PAGE (1927) GUIDE
Gives special -hook-ups with illustrations.
Shows big savings on standard radio parts, g/
complete sets, kits. He sure (o get tas T

thrifty hook before vou buy. Write letter or postal NOW,
Also include name of another fan.
BARAWIK CO., 542B Monroe St..

CLARK & TILSON, Inc.
122 CHAMBERS ST.  New York

CHICAGO, U. S. A. The Nationally Known House
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in ordinary projection. When -this purpose
is attained, it will be possible to transmit
a moving picture film and to receive it by
radio on another film, which can be pro-
jected under ordinary conditions.

This will be the first heat in the television
race.

The Improved “Bass

Note” Circuit
(Continued from page 659)

OPERATING THE SET

To tune the set, turn the potentiometer and
rheostat knobs about half .way around. Then
set both tuning dials at approximately the
same reading, finally moving them to the
right or left until a station is heard. After
a station has been received, adjust the po-
tentiometer until a slight squeal is héard,
then turn the potentiometer to the left a
trifle and retune each tuning dial until maxi-
mum signal strength is received. A slight
further adjustment of the potentiometer will
give maximum clarity and volume to the
speech or music. Several refinements in tun-
ing can now be made.

The rheostat at the extreme right may be
used as a volume control and as a selectivity
adjustment. The receiver will be most se-
lective when the rheostat is turned to about
one-quarter, or one-half, way around from
the left. Turning this knob still further to
the left will reduce the volume as much as is
desired.

The potentiometer acts not only as an os-
cillation control, but also as a vernier vol-
ume adjustment.

The purpose of the left-hand, or tandem-
compensating, condenser, is to tune exactly
the two main-scction variable condensers.
For local reception this adjustment is very
seldom required. When tuning in distant
stations, however, it will be necessary to set
the rotor, so that the capacities between it
and the two sections of the stator are
equally distributed.

In other words, the rotor should be in neu-
tral position. After the distant station has
been located on the dial, the knob control-
ling this condenser should be turned to either
the right or left, as will be quickly indicated
when this adjustment is made. A careful
adjustment of this condenser will bring in
distant stations with maximum volume.

The small balancing condenser within the
set can be adjusted once and when this

/SETONDARY

PRIMARY

INSULATING
MATERIAL

The three inductances in the R.F. circuit are
constructed on forms the size of which is given
above. For the No. 1 coil, the primary con-
sists of 15 turns, tapped at the 10th; the sec-
ondary having 105 turns and is wound over
the primary as shown. The No. 2 coil has 18
turns in the primary; and the No. 3 coil has
15. The secondaries of all these three coils
have the same number of turns, 105. The pri-
maries are wound with No. 30 D.S.C. wire
and the secondaries with No, 26 D.S.C. wire.
‘The tap in the No. 1 primary is for a long an-
tenna; the entire coil being used for a short one.



