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Serial No. 108,062

ALIEN PROPERTY CUSTODIAN

PICTURE TRANSMISSION SYSTEMS

Pierre Marie Gabriel Toulon, Puteaux, Francc;
vested in the Alien Property Custodian

Applieation filed Oectober 28, 1936

The invention has for object a new method of
exploration adapted for the transmission to a dis-
tance of images of moving or stationary objects
which is applicable to transmission as well as to
receptlon.

In the television systems hitherto known, the
scanning was ensured either by a rotating me-
chanlcal member (collector) or by a moving elec-
tronic beam. According to the invention, the
exploration of a device having multiple elements,
separated or contiguous, is effected without it
heing necessary to make use of such moving con-
necting members.

The scanning according to the invention is en-
sured in such a manner that the characteristic of
each element or of the electric circuit which is
associated therewith varies in regard to time and
that, consequently, the element comes into ac-
tion perlodically (for instance, once during the
total time of exploration of a complete image).
The multiple elements will generally be arranged
side by side and will form a continuous or multi-
cellular surface or line. The device scanhed may
form part of the electric vision circuit, and in this
case all the elements will be inserted simultane-
ously In the circuit; this device may also play the
part of an optical distributor. In the former
case, the modification of the characteristics of
the elements consists, for instance, in variation

of their sensitivity or of the sensitivity of the !

. electric eircults which are eonnected to thege ele-
ments,

The scanning may alsc be ensured by the com-
bination of several superposed multi-cellular de-
vices (such as lines or surlfaces), the elements of
which receive a different sensitisation.

The modification of characteristics of cach ¢le-
ment or of the electric circuit which s assoeiated
therewith may be eflected either mechanically or
electrostatically or electromagnetically, or by an
auxiliary volitage or current or, alternatively, an
auxiliary high-frequency wave, etc. This modi-
fication may bc the consequence of, or alterna-
tively may eonsist in, either a variation in tuning
of the element or of its eircuit or a change in the
mean potential of the element. This modifica~-
tion may take the form of a variation of the me-
chanical, electrical, magnetic, optical properties
etc., of the element or of its cireuit. The modi-

fication of the sensitivity of the element or of ¢

its circuit may be obtained mechanically; pref-
erably, it is cnsured electrically, starting from a
distribution of current or of auxiliary voltages
(distributor) in which the value of the current
or the voltage, its form or its direction, ensures
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the distribution between the elements. The dis-
tribution of the sensitivity of the elements may
be effected in sequence or may be effected In any
other manner, for instance, by missing a llne of
exploration (interlacing scanning) or, alterna-
tively, by passing from one peint to another, dis-
tant from the former and located on the same
line or on a different line etc.

The distribution of the auxiliary current (play-
ing the part of distributor) may be obtained, for
instance, by means of thyratron releasers or, al-
ternatively, by means of a transformer having a
rotating field ete. This distribution may also be
complex, that is, may be effected by the addi-
tlon of several voltages proceeding from dif-
ferent lines. It may also be effected In such a
manner that the modification of an element In-
itiates the modification of the element which
follows it and may, moreover, react on the ele-
ment which precedes it.

The element of the device scanned (or its cir-
cuit) may be constructed in such a manner that
the effect produced on it is prolonged.

The object and the mode of execution ol the
invention will be more readily understood from
the accompanying drawings which illustrate sev-
eral particular cases by way of example.

Flg. 1 illustrates the general diagram of an
exploring system in accordance with the inven-
tion, in which all the elements of the circult are
excited simultaneously by the vision current, and
sensitised successively by a distributor.

Fig. 2 diagrammatically illustrates a modifica-
tion of Fig. 1, according to which the sensitisa-
tion is effected by the action on the transmission
lines connecting the receiver to the elements,

Fig. 3 illustrates an spplication of the diagram
according to Fig. 2. In order to ensure the trans-
mission, use is made of high frequency, the reso-
nance conditions of lines being modifled.

Fig. 4 is another application of the scanning
according to Pig. 2, according to which the char-
acteristics of lines are statically varled owing to
the use of a tube containing rarefied gas, the di-
clectric constant of which is modlfied.

Fig. 5 is another modification of the application
of scanning according to Fig. 2.

This figure shows how the successive sensitisa-
tion of the circuits associated with the various ele-
ments of the surface can be effected with the aid
of o magnetic field. This figure also illustrates
a connection which owing to the use of a reetifier
associated with a circuit offering a certaln time
constant, allows of prolonging the duration of the
response cf the clectro-optical element, after its
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excitaticn, and of extending it particularly over
the whole of the period which elapses between
two consecutlve scannings.

Fig. 6 illustrates the general diagram of an-
other modification of the invention in which the
surface with multiple elements only performs an
optical distributing function while an additional
device receives the modulation.

Flg. 7 illustrates the application of the prineiple
of scanning according to Flg. 6 to the scanning of
the various elements of a line.

This figure shows how it 1s possible to obtain
a transparent spot which 1s displaced in sequence
on an opaque line.

Fig. 8 1llustrates the application of the same
method to the scanning of an entire surface by
means of two releasers.

Figs. 9, 10 and 11 relate to an improved method
of distribution of the distribution current (con-
struction of a distributor}.

Fig. 9 {llustrates in function of time the form
of the voltages in the different wires which feed
the distributor.

Fig, 10 Mustrates the principle of the cabling
of the different wires constituting the distributor
and allowing, owing to the form of the voltages
described with reference to Flg. 9, of varying the
sensitivity of the varlous elements of a line in the
course of time.

Fig. 11 is a diagrammatic table, In which is i1-
lustrated the addition of the different voltages
furnished by the various wires which conduct the
current to the distributor. This table explains
why the cabling of Fig. 10 traversed by currents
according to those of Fig. 9, ensures the scanning
of the line.

Fig. 12 shows the application of a principle
ansalagous to those described with reference to
Figs. 9, 10 and 11, but in the case where use Is
made of several electro-optical elements super-
posed optieally and each suppllied by a single dis-
tribution of current.

Fig. 12 illustrates in function of time a distribu-
tion of polyphase current which permits another
type of stetle distributor to be constructed.

Fig, 14 illustrates the dlagrem of construction
of e transformer having a rotating fleld which
permits the polyphase voltage of the statlc dis-
tribution described with reference to Fig. 13 to be
obtalned.

Fig. 15 illustrates another form of phase-dis-
placed voltage obtained by the use of an induction
coll and a rectifier, these voltages being intended,
as In the previously mentioned arrangements, to
ensure the successive dlstribution of the conduc-
tivity of the various elements.

Fig. 16 {llustrates a method of construction of
a static scanning device employing distributor
voltages according to Flg. 15.

Fig. 17 represents an applicatlon of the in-
vention to transmission, in which the entire tmage
of the object to be transmitted is projected onto
a photosensitive surface.

All these figures are only given by way of ex-
ample and in order better to understand the new
method of scanning which forms the object of the
invention, but it Is obvious that this method may
be applied in a very large number of other ways,
not only for television (transmission or reception)
but also for other uses (remote control automatic
communication etc.).

Fig. 1 diagrammadtically illustrates the applica-
tion of the exploring system which forms the ob-
ject of the invention, to a television recelver in
which the scanning device recelves the modula-
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tion at the same time. This device is formed by
a very large number of elements I, 2, 3, 4 etc.
forming the screen and on which the Image of the
subject televised, is produced. By the term "“an
element,” there should be understood, in par-
ticular, any body of small dimensions, of which
the brightness, transparency, position, index of
refraction or the rotatory power in polarised light
ete. varles as a function of the electric feld or
magnetic fleld, or of the voltageé ete. which Is ap-
plied to it or the current which traverses it. The
vision currents received by the station T are ap-
plied through the line 8 to the different branches
(ines 1’, 2’, 3', ') terminating at each of the
elements, The exploration Is ensured by the
static scanning of the device |—4, obtained by
successively varylng the sensitivity of these ele-
ments by means of a distributing member 5. The
function of the distributor i1s to render all the
elements of the device except one insensitive to
the modulation at each moment, and to displace
continuously on the surface the posltion of the
actlve element. 'This distributor is synchronised
with the transmission through the line 8.

Fig. 2 lllustrates a method of scanning, for re-
ception, in which the same references are em-
ployed to denote the same elements as in Fig. 1.
This diagram only differs from the diagram of
Fig. 1 in that the distributor 5 modifles the char-
acteristies 1’, 2’, 3’, & associated with the ele-
ments 1, 2, 3 and 4 and the scanning of these
elements is thus ensured by the successlve sensi-
tisation of these lines. All these lines are perma-
nently connected, for example, by the common
line 8, to the recelving station T for receiving the
image signals, but at each moment one line only
is rendered sensitive to the lmage current and
then conveys this current towards the element at
which this line terminates. The distributor 5
may be operated mechanically, but preferably
this distributor will be constructed in 8 static
form. The rectangles 1’, 2°, 3’, 4’ dlagrammati-
cally represent the variable part of the line, the
term “line” denotes either the line strictly speak-
ing, between the element and the station, or any
circult Inserted in this line.

Fig. 3 illustrates the application of the scan-
ning system, the principle of which has been
deseribed with reference to Fig. 2, to a television
recelver comprising three elements 128, 128, (30
forming a multi-elementary screen, on which the
image appears. These elements are, for In-
stance, electric discharge tubes (neon) which are
lluminated under the action of a magnetic fleld
produced by a solenold surrounding them, such
as 128’, 129, 130’. These elements thus trans-
late the electrical image impulses into luminous
impulses. The image currents are received by
the station diagrammatically 1llustrated at 134.
They modulate a high-frequency generating tube
133. The high-frequency wave so0 produced is
simultaneously and permanently applied to all
the electric lines 130=—128’, 131—I129’ and 131—
130°. Each line comprises a variable condenser
€130, 131, 132 respectively). These variable con-
densers are driven by a eommon shaft 138 oper-~
ated by a sultable motor 138 which serves as
distributor.

The scanning of the screen, that is, the illumi-
nation of the neon tubes and their modulation, in
synchronism with the transmitting statlon is en-
sured, according to the Invention, by this motor
125 playing the part of distributor which simul-
taneously modifies the tuning of the different
lines 129'—130=, 129’—I131 and 130’—(32. Ar-
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rangements are made so that the condensers are
displaced with respect to one another, so that at
each moment only one of the lines becomes sen-
sitlve owing to its tuning to. the frequency of the
oscillator [33. The other llnes, belng detuned,
do not cause any transmission of modulation to
thelr respective elements. The high-frequency
wave thus penetrates into only one of the lines,
for instance, the line 128'—1308, at a given mo-
ment. This wave produces In the solenold 128’
& hlgh-frequency magnetic fleld, the Intensity of
which corresponds to the brightness of the point
of the image transmitted at the given moment.
The high-frequency magnetic fleld, in turn,
causes the fllumination of the tube 128 placed
in the Interlor. Thus, without resorting to any
commutation between the receiver and the ele-
ments, owing to the periodic sensitisation of the
circults which are connected to the elements,
it is possible to transmit the brightness of a defl-
nite point of the transmitted object to o geomet-
rically corresponding element of the receiving
station.

Fig. 4 shows how the different elements of the
surface can be successively sensitised by the use
of an electrostatic field, and how 1t is possible to
apply the modulation at the same time, that is,
control the luminosity as a function of the vision
current received. In this fleure, In order to en-
sure the distribution use has been made of a
modification of the dielectric power by resorting
to tubes of rarefied and lonised gas serving as
dielectric.

It Is known that the dielectric constant varies
with the Intensity of the auxillary current trav-
ersing the tube; this current rendered variable
in the course of time acts as a static distributor
by automatically sensitising en electric circult
assoctated with each element of the line.

At 12 there Is 1llustrated the explored line, the
elements of which are formed by plezo-electric
quartz crystals of different thickness forming a
slnele block of wedge shape but which may also
be separated and capeble therefore of entering
into resonance for different wave-lengths. At 13
{here is illustrated a tube capable of belng lonised
and to which are applied the electrodes such as
14, 15, 16 ete. connected to the different elements
of the quartz. The lonisation of the tube is ef-
fected In a prosressive manner with the aid of a
thyration releaser 11 which furnishes voltage of
sawtooth form. The modulation currents picked
up by a wireless statfon 79 are applied to a
heterodyner 18 which electrostatically excites all
the eclements of the line 2. However, at a glven
moment, the transmission can only act on a
single element owing to the fact that each ele-
ment only enters into resonance for a determined
vahie of lonisation of the tube, depending upon
the current furnished by the releaser which plays
the part of the statle distributor.

The quariz entering into resonance plays the
part of an electro-optical element (when it is
placed behind a polariser) and allows a quantity
of light to pass which reproduces the image.

In the above example, a single transmission
line is illustrated. Of course, several lonised
tubes may also be arranged in succession and it
is thus possible to effect the exploration of a very
large number of elements.

Instead of employing & dlelectric of which the
specific Inductive power varles for ensuring the
effect of sensitisation, the scanning may also be
effected by varying the inductance of the circult,
for instance, the permeability of a magnetic core
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as shown In Fig. 5. In this figure 1t is also showh
how it i3 possible to maintain the effect produced
on the element by the modulation current during
the whole of the time which elapses between the
two consecutlve scannings, for example, by
means of a small auxiliary rectifler assoctated
with the element offering a certain time constant.

According to this construction, each element of
the surface S, the elements being represented by
small rectangles 81, Ss, Si, Is assoclated with an
oscillatory circuit such as 80, 81, 82, The induct-
ance coll of each of these circults is mounted on a
magnetic core, the permeability of which may be
varied by saturating it owing to the passage of a
current In an auxiliary winding such as 84, 8§,
88 etc. The distribution of auxillary current
forming a distributor varies the tuning of each
of these circuits successlvely and therefore has
the effect of ‘“sensitising” the elements at the
suitable moment. A releaser allows of succes-
slvely neutralising the current in each of the coils
B4, 85, BB etc. This releaser comprises the thyra-
tron 87 assoclated with the condenser 88 and the
resistance 89. A potentiometer 90 suitably con-
structed and connected to the continuous current
supply of the releaser allows of distributing the
voltages to each of the coils 84, 85 etec. The grid
of the thyratron 87 is controlled by the synchro-
nisation current proceeding from the wireless
station 9{. The modulation is transmitted to a
heterodyner 92 which simultaneously excites all
the oscillatory elrcuits, but only a single element
is at each moment employed, namely, that which
is sensitised. The h!zh-frequency voltage suc-
cesslvely appears ln each of the auxiliary circuits
at the moment when they are sensitised, with an
amplitude which corresponds to the modulation.
This voltage is rectified by individual copper cx-
ide rectifiers such as 83, and charges the capeacity,
the plates of which are formed by the two elec-
trodes 81 and 81’ of the electro-optical element.
This charge has the effect that the optical modi-
fleation which the element has undergone, owing
to the action of the modulation current, con-
tinues during the whole of the time which elapses
between two successive scannings. The dis-
charge of this capacity occurs very slowly owing
to a certain leakage in the element.

This method allowing of prolonging the effect
produced by the modulation on the characteristies
of the electro-optical element, by means of a rec-
tifler supplying a circuit offering a certain time
constant, applies not only to the eircult connec-
tion of Fig. 5 but to ail the circuit connections
employing a device having mulliple elements op-
erated successively by the vislon modulation.

Moreover, use may be made of the rectifler
adapter to apply the modulating voltage to the
elements, In order to ensure at the same time its
sensitisation for a definite voltage of the distribu-
tor. It is sufficient, for this purpose, to arrange,
for instance, the circult of the element, rectifier
ineluded, in such a manner that ft becomes con-
ductive only when the voltage of the distributor
is applied to it. The modulation voltage will be
introduced in serles with the former. The same
circuit connection may also be applied to the in-
stantaneous subjection tn the meodulation voltage
of the whole of the lilne comprising ceveral ele-
ments which come Into operalion successively
owing to a second distributor,

Fig. 8§ llustrates a modification of the appli-
catlon of the Invention; the vision currents re-
ceived by the station 7 are applied to a device 9
transforming them into light of a variable in-
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tensity. The scanncd multiple device I, 2, 3, 4
serves here only to transform this light into an
image, which is ensured owing to the distributor
5, synchronised by the line 8, which has the effect
of successively modifying the optical properties of
the elements | to 4, that ts, modifying either their
transparency or their reflectlng power. Of
course, this arrangement also applies to- trans-
mission, in which case 9 wlll be a photo-electric
cell and the device |I—4 will play, for Instance,
the part of a shutter between the object and the
cell.

As is illustrated in Plg. 7, it is possible to ensure,
for instance, the transparency of the various ele-
ments of a line and thus to effect an entirely
static scanning by making use of the electro-opt!i-
cal elements such as those which have been em-
ploved in Fig. 1 and by employing a releaser for
controlling these various elements.

In this flgure there is illustrated at 9bis the
continuous current supply which feeds the thyra-
tron 10 of the releaser. At I there is illustrated
its condenser and at 12, 13, i4, 15, 18 are illus-
trated the fractions of the resistance which de-
termines the period of release. It is known that
such a connection {or any other similar releasing
device employed in television) allows of obtaln-
ing a voltage represented in the course of time
by a curve of sawtooth form. The differcnt elec-

tro-optical elements are designated by 17, 18, 19, .

20, 21 and their juxtaposition constitutes the line
to be explored. These elements are connected
between the sections 12, 13, i4, 15, (6 of the above-
mentioned resistance through the intermediary
of the electrodes {7’, 18, i¥, 20°, 21’, The ex-
tremities of these sections are brought to progres-
sively increasing and variable potentials, as a
functlon of time, when the releaser operates.

A comumon electrode 26 is connected to the cen-
tre point 22 of a potentiometer 23, 24, which fixes
the mean potential of the contlnuous current
supply. If necessary, the condensers 25 are In-
troduced, which prevent any alternating compo-
nent from appearing &t the potentiometer 23, 24;
the electro-optical eletnents 17, {8 ete. possess the
remarkable property of becoming transparent
only if the voltage between their electrodes is
zero; this property is obtained, for example, by
producing a very weak transverse fleld which
orientates in 8 permanent manner crystals polar-
ising the light; use may also be made of any other
device sensitive to the electrical impulse and
modulating the light. At a given moment, this dif-
ference of potential between 26 and any one of
the electrodes 11’—21’ is zero, while all the other
elements present appreciable differences of po-
tential. In order to fix the ldeas, let us assume
that at the beginning of the release (lower part
of the sawtooth curve) the voltage between 1T’
and 26 is zero: the corresponding elements will
then be transparent. On the other hand, the
voltage between 8’ and 26 will be, for Instance,
10 volts, between 18” and 26, 20 volts etc; the cor-
responding elements will thus be opaque.

Some time afterwards, the element between
i1’ and 26 will become opaqtie; on the other hand,
the element i8 will become transparent In turn
and so on, The releaser thus plays the part of
distributor which successively and perjodically
renders transparent the various elements of the
line. In this way, the successlve transparency
of all the elements is obtained, and this is dis-
placed in a progressive manner from one extrem-
ity to the other of the llne. Thiz method of
scanning may be employed, for instance, for ex-
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ploring a cinematographic film by projecting this
film line for line on to the scanning device hav-
Ing multiple elements, and by collecting the light
which this band allows to pass on a photo-electrie
cell, .

Fig. 8 shows that the above principle can very
easlly be applled to the scanning of an entire
surface. In this figure there are shown at 27
and 28 the two thyratrons constituting the line
and image releasers, similar to those of which
use 1s belng made at present in television re-
ceivers having a Braun tube, However, instead
of causing the voltage produced by the releaser
to act on the deflecting plates of the electronic
tube as is customary, the ends of the resistances
28, 34, 31 etc, on one hand and 32, 33, 34 etc. on
the other are connected to rectilinear bands, such
as 37, 38, 39 elc. extending In one direction and
40, 41, 42 etc. In the perpendicular direction,
these bands constituting two plane electrodes fac-
ing one another. At a given moment, the dif-
ferent bands of the same electrode are brought to
definite potentials defined by the intensity of the
current which traverses the resistance. These
potentials determine the electrostatic fleld in the
space enclosed between these two electrodes. At
each moment, only a single element of this space
is found for which the electric field is zero, name-
1y, that which iz delimited by the two perpen-
dicular bands which, at the moment under con-
sideration, are at the same potentlal, whereas the
fleld in all the other elements is not zero. Grad-
ually as the releasers function, the element in
which the fleld is zero is displaced progressively
over the surface, and as the two releasers have
different frequencies, the element of zero fleld is
displaced along & line and progresses by one line
to the following until the surface Is scanned. In
the space between the {wo electrodes, an electro-
optical substance Ig placed which possesses the
propirties already described in the device of
Fie. 1.

This system of scanning of a surface may he
employed for the reception of televislon accord-
ing to the diagram of Fig. 6; the function of the
static scanning device is entirely analogous to
that which would he performed by a Nipkow disc
placed in front of a modulated electric discharge
lamp.

The devices described in reference to Figs. 7
and 8 may also be applied to the recelving cir-
cult of Fig, 1.

In this case, the electric distribution which has
just been described will play the part of g static
distributor which hag for effect the successive
sensitisatlon of the elements (—4, that 1s, their
subjection to the conditions such that they re-
spond to the electrical image Impulses which are
also applied to these elements. For Instance, use
may be made of the electro-opiical elements
formed by & large number of small crystals en-
ergised by a Brownlan movement. The voltages
applied to these elements by the distributor direct
the crystals In a definite direction and thus ren-
der the elements Insensitive to the modulation by
the Image currenis. At a glven moment, a sin-
gle element, as has been described In connection
with Figs. 7 and 8, is under the zero voltage of
the distributor. Iis crystals, therefore, will not
be directed and this element will therefore not
be blocked. It will translate the electric image
impulse intc a luminous Impulse which will cor-
respond to the brightness of the geometrically
corresponding point of the subject televised. In
Fig. 7 there Is shown in dotted lines the station
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1 receiving the electrical image Impulses, and
by 1bis & loop connected to this statlon and
simultaneously submitting all the elements I7T to
21 of the screen to the magnetic fleld correspond-
ing to the image impulses. Each element is thus
submitted to the static voltage of the distributor,
applied between its electrodes, for instance, IT
and 28, and to the magnetic modulation field. It
is only when this static voltage passes through
zero that the element becomes sensitive to the
magnetic fleld and reproduces a point of the
image.

The arrangement of the above-described dis-
tributor presents the disadvantage of not being
very precise; the total voltage of the releaser
belng iimited, only a very small fractlon of this
voltage Is provided between each consecutive ele-
ment, in order to pass from the transparency to
their opacity, if the number of elements is in-
creased. The precision of the system may be
much improved and the necessary voltages may
be reduced by employing the following means:

Instead of applylng to the different elements
of the line (or of the surface) to be scanned,
voltages which at a glven moment are distributed
in an order increasing in a regular manner, the
voltage of the “distributor” Is obtalned by means
of several distrlbution wires independent of one
another, and there are applied to these different
wires voltages variable in the course of time,
which allows, as will be shown by the following
example, of reducing the voltage on the element.
By sultably cheosing the voltages of the elemen-
tary wires, It 1s possible to achieve the result of
applying to only one of the elements a total volt-
age of zero, and it alsp 15 possible to medify the
different voltages of the wires in such a man-
ner that this result 1s produced successively in
the course of tlme for each of the elements.

Flgs. 9, 10 and 11 explain thls improved meih-
od of distribution of the distribution current. In
the example 1llustrated in Fig. 10, it has been
assumed that the number of elements (5la, 51b,
5ic etc.) of the line to be explored Is 16. Use
has been made of a distributor comprising four
independent palrs of distribution wires. These
pairs are deslgnated by 4T and 47bis, 48 and
49bis, 49 and 49bis, 50 and 5Qbis.

Fig. 9 illustrates as a function of time the
form of the voltages applied to each of the wires
which feed the distributor. In this figure, the
abscissa Th—Ts represents the time which elapses
between the two consecutive scannings of any
one of the elements of the surface. The voltage
applied to the first wire 47 which feeds the coll
4T’ 13 represented by the curve 43. The inverse
of the voltage 43 which feeds the wire 4Tbis and
its coil Is represented by the curve #3bis. The
voltage applied to the second wire which feeds
its coil 48’ is represented by #4, and its Inverse
which feeds the wire #6bis by the curve 44bis.
By 45 there Is represented the voltage furnished
to the third wire 49 which feeds the coll 49’ and
by 45bis its Inverse whieh feeds the wire and the
coil 49bis etc. Al these eolls magnetise the cores
52, 83, 54 etc. of transformers on which are se-
lected the different individual distributions which
constitute the distribntor. The successive ele-
ments of the line explored such as 5ia, 51b, bic

are brought to a potentlal with respect to earth -

by means of a distributing eabling which 1s shown
in Fig. 10 and which 1s fed by the above-described
eores. The elements of even rows, such as bila,
5lc ete., are fed hy the core 52, while the ele-

ments of odd rows such as B1b, S{d etc. are fed
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by the core 53. By other means, the secondary
windings such as 55 and 56 which feed the first
two elements 6la and 51b are connected to one
anhother, and the potential of their junction peint
is modified by the actlon of the core 54 and so
on. The voltage of each of the elements of the
line such as 5la, §4b, §ic etec. results from the
addition of the voltages furnished individually
by the different wires 47, 4This, 48 and 48bis.
As Is shown in Fig. 9, the frequencies of currents
which feed the different wires are sub-multiples
of one another. It will be shown that at each
moment, only one of the elements of the line
explored possesses a zero voltage and that the
voltage applied to all the other elements is dif-
ferent from zero. For this purpose, there have
been illustrated in the table of Fig. 11 the first
three successive distributions of the voltages dur-
ing scanning (that is, durlng the exploration of
the first three elements of the line). The volt-
age of each secondary winding 55, 58 etc. has
successively a zerp or a unitary value (Fig. 9),
which is represented in the table by 1 or by 0
and the voltage applied to each element has been
totalled. In the last line of each table, the lo-
cation corresponding to the active element at the
moment under consideration, that is, that which
is transparent while all the others are opagque,
has been framed. It is clear from this table that
a continuous scanning is obtained if frequencies
which are sub-multiples of one another are ap-
plied to the different wires. In the above-men-
tioned examples, the successive variation of the
transparency of the device scanned is obtained.
This result may find televislon applicaiions in
installations of the type described in Fig. 6. The
action on the elements may have as result also
the variation of their power of reflection or apy
other optical modifieation and may be employed
for receiving an image transmitted to a distance.

Moreoger, these circuits may be employed for
providing the television installation described in
Fig. 1. It Is sufficient for this purpcse to trans-
mit the modulation simultaneously to all the ele-
ments. This transmission may be effected by the
distributing member itself.

The distributing ¢ircuit connection of Fig. 10
may be simplified by combining the cores 52 and
B3 into a single core and by winding the sec-
ondaries §5 and 56 in opposite directions.

In the example chosen a particularly simple
case has been deseribed where a line is explored
and use has been made of a linear division sys-
tem, but It is evident that the same principle can
be applied to the scanning of a surface. Instead
of the binary division system it is evident that
any geometrical progression whatsoever may be
employed.

This geometrical distribution may be effected
by c¢ircuits other than that forming the object
of Flg. 10, provided that they fulfill the following
conditions; the elements of the line or surface
scanned are distributed in groups, each of them
into syb-groups and so on, and the whole of the
elements of each group, then of each sub-group,
is fed by an individual distribution of eurrent,
these different distributions of current having
frequencies which are sub-multiples of one an-
other.

Instead of employing a single row of electro-
optical elements, to which the sum of several
elernentary voltages is applied, several optical
elements may, on the contrary, be placed one
behind the cther, and & single voltage may be
applied to each of them. Thus the equivalent
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of a mechanical shutter is statically obtalned,
ihe vanes of which would be of different dlmen-
sions and which would be movable with different
speeds.

Fig. 12 illustrates this modification, At B8,
89, 60 and €/ are shown the four lines of optical
element arraneged one behind the other and trav-
ersed at the same time by the luminous beam 62,
The lineg 63, 64, 85, €66 feed electrodes In the
form of grids, which act on the elements.

The dimensions of these electrodes vary from
one line to the other according to & geometric
progression; in particular, the length of the elec-
trode of the line 13 is half of that of the line
€8. The distributor wires are associated, for In-
stance, with oscillatory circults such as 671, 68, 69,
10 receiving their energy originally from a com-
mon muiti-vibrator 1. This multi-vibrator fur-
nishes lines 63—66 with voltages similar to those
of Fig. 9.

Instead of employlng a releaser comprising a
thyratron for obtalning ihe voltage of the statie
distributor {that is, for ensuring the blocking and
the successive sensitisatlon of the elemenis), it
may again be obtalned originally from, for ex-
ample, a polyphase transformer.

In Fig. 13 there is illustrated the form of the
voltages furnished by such a distributor as a
function of time and in Fig. 14 a cabling of the
phase-multiplying transformer furnishing these
voltages. On the image-modulating voltage 1here
is superposed a negative polarising voltage which
is capable of modifying the sensitivity. At 94,
95, 88 there is shown a certaln number of al-
ternating voltages displaced with respect to one
another, which are furnished by a phase-multi-
plying transformer, and serving to sensitise the
different elements of a line, On these alternat-
ing voltages there Is superposed a continuous
voltage 97, which allows of successively sensfitis-
ing each element in a very short interval of time,
such as that shown in hatching at 98, 98, 100 etc.
Each element is associated with a rectifier and
its sensitisation takes place as soon as the polarl-
satlon voltage exceeds a certaln value, starting
from which the rectification may be effected.

Fig. 14 shows, In a recelver, a cabling system
which allows of obtalning different voltages in
a very simple manner and if necessary in a sealed
tube. Through the glass wall V of this bulb there
pass, for example, four conductors 101, 102, (03,
104 fed by two triodes T: and Ta furnishing a
distribution of polyphase currents. These conh-
ductors feed two colls 195 and 186 perpendicular
10 one another and arranged on a core N. This
core carries a continuous winding similar to the
armature of a Gramme ring, which winding fur-
nishes the different polarisation voltages neces-
sary for feeding the wires of the distributor 1017,
108, 109 etc. terminating at the elements arranged
between the electrodes Si, Sz, S3 and a common
electrode E. In the lead of each element there is
inserted a rectifier R1, Re, Ra. The winding is
50 arranged so as to comprise an accessible neu-
tral point P (such as is the case in the Dolive-
Dobrovolosky generators). This neutral point
is connected by a wire F to the termilna] 102
which serves at the same time as return lead for
the coils (05 and 106. The modulation (that is,
the lmage current) is introduced by the coil M
between the wires 10l and 102. The wilre 101
is connected to the electrode E common to all the
elements. Moreover, a polarising battery B is
inserted in the wire 101, This battery polarises
the circuit of each rectifier (Ri, Rz, Ra) s0 as to

[

10

15

20

40

50

€60

63

70

75

108,062

prevent any cufrent from passing (voltage 97 of
Fig. 13), and the image currents recelved in M
therefore cannot act on the electro-optical ele-
ments, The voltages of the Gramme ring (94, 35,
86, Fig. 13) are superposed on the blocking volt-
age 97 and neutralise it perlodically (point 98, 99,
100). At thiese moments, the rectifier allows the
modulating current to pass, which acts on the
element.

The arrangement described with reference to
Figs. 13 and 14 presents the drawback that the
moment of sensitisation of each element is not
sufficiently preclsely defined, as the continuous
sinusoids of voltage (88 for example) which sen-
sitlse the elements are tangent to the straight
line 8T. A better precision can be obtained in
the definitlon of the moment of the sensitisation,
by producing a voltage of very short duration
at the moment when the sinusold cuts the X-axis.

Filg. 15 illustrates, as a function of time, the
instantaneous voltage applied to the different ele-
ments In this way and Fig. 16 represents the
corresponding cabling of the elements. More-
over, Fig. 16 differs from Fig. 14 in that the dif-
ferent voltages, displaced in phase with respect
to one another are obtained, not by means of a
Gramme ring, but by means of a simple potentlo-
metric arrangement. The over-voltage obtained
is utilised by a rectifler which discharges In serles
Lo an inductance coil. As Fig. 15 shows, voltages
110, 111, 112 of very short duration are obtained
and displaced with respect to one another with
the ald, for example, of an individual copper
oxide device and an inductance in series on each
element. In Fig. 16 there are illustrated at (18,
113, 119, 119 the current tapplngs of a circular
potentiometer serving to distribute the voltage
between the different elements. At 120, (21, 122
etc. there are illustrated the current tappings
selected on this potentiometer, which each feed
a rectifler (for example, 123) through an induc-
iance coll (for example, 124),

The instantaheous over-voltage (which is pro-
duced successlvely at each of the rectifiers, as
Is shown in Fig. 15) 1s employed to effect the dis-
iribution of the voltages between the bands 125
through the condensers (for example, C:), A
second similar distributor (26 ensures the distri-
bution between the bands 127 perpendicular to
the former bands. As has been described in con-
nection with the circuits of the preceding figures,
this installation allows of successively sensitis-
ing the elements included between these two
planes of bands.

Fig, 17 illustrates the application of the inven-~
tion to transmission. The lens 138 forms on the
cathode of a photo-electric cell an image of the
subject televised. Opposite this cathode there is
arranged a large number of elementary anodes
139, 140, i41, 142, 143 which are permanently
connected to the transmitting station 152. Ac-
cording to the invention,;.the electronic image
forming on the cathode is scanned, without em-
ployving a moving electronic beam, but by succes-
sively sensitising all the points of the cathodic
surface. To this end, each of the elementary
anodes is connected to a circult comprising a
polarising battery 144 serving for “blocking” this
anode, and the coil such as 145, (46, 147, 148, 148
into which may be introduced an auxiliary volt-
age which neutralises the effect of the battery
144 at the moment when the element must be
sensitised,

This sensitlsing voltage is obtained originally




from the Qistributor 168 and by means of the
coils £54, 185, 156, 157, 150,

It i1s thus possible to obtain a photo-electric
current which at each moment corresponds to
the electronic transmission of the element of the
surface of the cathode situated opposite the
anode, and as the distributor successively sensi-
tises the various elements, the current collected
at the terminals of the resistance {31 in the out-
put circult corresponds successively to the tint
of the various points of the image explored by
the distributor. This modulation 1s introduced
into the wireless apparatus 152, which may also
transmit the synchronising signal furnished by
the distributor (50 and suitably conducted
through the transmission line 19%3.

Instead of causing the modulation to act on
& system of wires which is independent of dis-
tribution (Figs. 1 and 2) or oh a lamp blaced
behind the distributor (Fig. 6), the distributor
itself may also be employed for directing the
modulation. This result may be obtained, for
instance, by employing electro-optical elements,
the sensitivity of which is not linear and in which
the modulating voltage cannot influence the op-
eration of the distributor.

It is possible to reduce the voltage applied to
the electro-optical elements and serving either
to sensitise them or to block them, by making use
of bodies which do not follow Ohm's law in com-
bination with the electro-optical elements. The
use thereof is particularly interesting in the case
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of the circuit arrangement of Fig. 7, as it per-
mits of consl@erably reducing the continuous ex-
citing voltage applled to the electro-optical ele-
ments (voltage between 17’ and 26 or 18’ and
28 ete.) An Increased resistance is introduced
into each of the wires 1T'—I18" etc. which will
be arranged in series with the body in question,
placed in parallel with the electro-optical ele-
ment, This body must be chosen in such & man-
ner that the voltage drop at its terminals does
not substantially exceed a limiting value which
must be equal to or greater than the blocking
voltage of the element. Thus the greatest part
of the voltage is absorbed by the resistance and
the voltage applied to the electro-optical element
included between zero and this limiting value
may be chosen sufficiently low. As the body in
question, use may be made, for example, of an
electrolytic solutlon: this may be the electro-
optical element itself.

In order to ensure the sensitisation and the
blocking of the different elements or their cir-
cuits, use may be made of the following means.
Each element, by being sensitised, causes the de-
sensitisation of the element which immediately
precedes it and initiates the sensitisation of the
element which immediately follows it. Thus, the
elements are sensitised in sequence and the com-
plicated circult arrangements described above
(such as releasers, distributors with numerous
elements) are avoided.

PIERRE MARIE GABRIEL TOULON.





