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Methods and apparatus for the transmission of 
photographs, written matter and the like by 
means of Hertzian Waves have heretofore been 
known. Nevertheless the correct transmission of 
inages of animate or Oving objects has never 
been achieved. The two problems are quite dis 
tinct. In the transmission of photographs and 
the like all the time necessary for transmitting 
the entire image point by point is available 
Whereas, to produce television, it is eSSential to 
decompose the image into elements and to trans 
mit said elements one after the other in Such a 
manner that the impression of the first element 
still persists on the retina, of the eye of the Ob 
server at the receiving station until the last ele 
ment has been transmitted. If one assumes that 
the image is decomposed into one hundred roWS 
and one hundred columns, say into 10,000 ele 
ments, these 10,000 elements ought to be trans 
Initted in an interval of time less than the period 
of image-persistence of the retina, Say about a 
tenth of a second. It is necessary, therefore, to 
transmit 100,000 elements per second. 
Many inventors have suggested the use of the 

Cathode oscillograph. However, Such apparatus 
With fluorescent Screens now known and avail 
able Will not give the intensity of illumination 
Which is demanded of then. Similarly it has 
been proposed to make use of piezo-electric Crys 
tals at the receiving station for the purpose of 
converting the variations of electric current into 
variations of luminous intensity. Actually if one 
imagines a lamina of piezo-electric Crystal OScil 
lating mechanically When it is placed in an alter 
nating electroStatic field of high frequency and 3 
if one Supposes that this lamina, is traversed by 
rectilinearly polarised light and that said light 
after traversing the lamina, passes through an 
optical compensator (if necessary) and an 
analyser, then. When the lamina oscillates the 
optical path followed by the light in the interior 
of Said Iannina, Will Wary and the intensity On 
emergence from the analyser Will Vary equally 
and in conformity with (as a function of) the 
intensity of the electrical field in which the 
lamina is located. Up to the present no result 
has been obtained with this method even for the 
purpose of Solving the problem of modulating 
light alone. The piezo-electric Crystal haWing 
Once been set in vibration does not return to rest 
for too long a time for the purposes of television. 
Attempts have been made to damp the OScilla 
tions of said crystal but this procedure has not 
been at all satisfactory because this damping can 
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only be performed to the detriment of the acute 
ness and the intensity of the oscillation. 
Apart from this, there is a further difficulty no 

less serious namely, it is necessary to produce two 
movements, one at the transmitting station and 
One at the receiving station, in Such a manner aS 
to be absolutely synchronous to the least part of 
their phases. This is essential with the method 
of decomposing and recomposing the image pro 
posed hithertO. 
The present invention reinedies these difficul 

ties and solves the problem on an entirely differ 
ent principle. 
The present invention is characterized by the 

production, at the same time as the variation. Of 
intensity in the electric current corresponding to 
the variations in the intensity of illumination at 
the various points of the image to be transmitted, 
of variations of frequency in said electric current, 
these variations corresponding at every nOment 
to the position of the luminous spot being trans 
mitted at that moment and doing this, moreover, 
even if the variations in position of Said Spot are 
very rapid. Conversely at the receiver it is possi 
ble by means of the variations of frequency in the 
electrical current received to deterriniae the posi 
tion of the luminous Spot to be reproduced COrre 
sponding to the position of the spot transmitted 
and by means of the variations of electrical in 
tensity of said current to determine the intensity 
of illumination of the spot reproduced. 
The invention enables the following to be at 

tained simultaneously:- 
(a) the perfect Synchronization of the appa 

ratus at the transmitter and at the receiver, ein 
ployed for analysing or reproducing the image. 

(b) the conformity of modulation of the in 
tensity of illumination of the point transmitted 
and that of the Corresponding point received. 
According to the in Vention a certain frequency, 

or a combination of two or more frequencies, of 
the electrical current or currents which effect the 
transmission of the image, is made to correspond 
to each element to be decoposed at the trans 
mitter and recomposed at the receiver, so that 
the transmission of each element (or alternatively 
of each group of elements) is effected by a fre 
quency proper to that element or to that group of 
elements, said frequency being reproduced peri 
Odically according to One Or more continuous (or 
non-continuous) cycles of variations, and the 
period of this cycle or cycles of variation being, 
in general, less than the duration of the per 
Sistence of Vision of the retina. In this manner 
the transmission of the image is, generally Speak 



2 
ing, effected by one or more waves of variable 
frequency having periodically values forming a 
continuous or discontinuous series or in other 
Words, by One, or possibly Several, bands of fre 
quency. At the receiver, this cyclically varying 
frequency Sets in resonance oscillation a plurality 
of Separate resonators or of resonators consti 
tuting One or more series, raore or less continuous, 
of individual distinct frequencies iying within the 
limitS Which correspond to resonance With the 
eXtreme frequencies of transnission (or Within 
their harmonics). 
In practice the fundamental frequencies for 

television are extremely high and are generally 
of the order of magnitude of frequencies em 
ployed in WireleSS telegraphy. it is to be ex 
pressly noted that the transmission of the image 
may be by Wire or by Wireless transmission. 
The resonators, commencing resonance suc 

cessively in conformity with the variation in fre 
quency of the transmission, effect the creation 
or maintenance of the image or the variation 
in intensity of illumination producing reconsti 
tution of Said image. The assembly of said res 
onators is disposed or arranged in space in such 
a fashion aS to produce the proper location of 
the luminous points on the screen for repro 
ducing the image. 
Thus to every cycle or series of cycles of war 

iations of electrical frequency, there will be a 
reconstitution of the image or the displacement 
of a spot of light in such a manner as to trav 
erse all the elements of the screen. (In prac 
tice two cycles or baiads of frequency are used 
in the preferred embodiment of the invention, 
aS more fully Set forth below.) 
The resonators may be of various kinds but 

whatever they may be, their function is to main 
tain, create or modify luminous intensity when 
put into resonance by the electric currents or 
electro-magnetic oscillations. 
The resonators may be of the following types: 
(1) Piezo-electric resonator's effecting the es 

tablishment or the variation of the light by the 
modification of the optical paths traversed by 
the light in One or a plurality of piezo-electric 
crystals in a state of resonance. 

(2) Electro-mechanical resonators (piezo-elec 
tric in particular) coming successively into Wi 
bration and permitting a pre-determined move 
ment to take place, thereby actuating optical 
devices Such as revoluble or oscillating mirrors 
in Such a manner as to throw at each instant 
a luminous bean in a different direction. 

(3) Oscillating electric circuit producing lu 
minous discharges in rarefied gas as for exam 
ple a neon bulb. - - 

(4) Oscillating electric circuit controlling the 
Kerr Phenomenon or the like. 
The piezo-electric resonator can be used (c) 

directly by the variations of its optical prop 
erties or (b) indirectly by the utilization of the 
mechanical effects which it is capable of pro 
ducing. One of the modes of using these me 
chanical effects constitutes a very important ex 
ample of an embodiment of the invention. 

It is also possible to combine the employment 
of the resonator with other methods known in 
their application to the problems of the inven 
tion. It is possible, for example, to employ rev 
oluble or oscillatory mirrors, synchronous mo 
tors, and So on. Such combinations could be 
used in the following case: 
The image is reconstituted by two distinct 
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2,247,051. 
of cyclic variations of two fundamentally dis 
tinct frequencies. 
One of the frequencies has for example a Very 

quick cycle of variation, One thousandth of a 
second, ensuring a very rapid displacement of 
the luminous spot. The other has a very slow 
cycle of variation, as for example, one tenth of 
a second, ensuring a slow displacement of the 
luminous points controlled by the preceding cycle 
according to a second co-ordination. The first 
displacement, according to the first co-ordina 
tion, is brought about by an arrangement of 
resonatol's Suitably disposed and conveniently low 
calizing the light. The displacement according 
to the Second co-ordination (slow displacement) 
is effected by known synchronization means such 

It is pos 
sible, however, for the synchronous motor itself 
to be constituted by a large number of resona 
tors, and piezo-electric devices in particular, suc 
cessively controlled by a band of frequencies 
thereby providing a Synchronous motor opera 
tive in accordance with the second co-ordination 
for displacing the luminous spot proceeding from 
the first group of resonators. 
The variable frequency of the transmitting sta 

tion can also operate simultaneously upon the 
decomposing Set and, at the receiving Station, 
upon the set which reconstitutes the image. 
These two sets or installations will comprise, for 
example, resonators (preferably piezo-electric de 
vices) alike or co-ordinated in an appropriate 
manner. They effect in the decomposition, the 
successive projection of the elements of the 
image upon a photo-electric device which mod 
ulates an electric current in accordance With the 
luminosity of the successive elements received. 
At the receiving station, they effect the lumi 
nous reconstitution of the image. 
A feature of the present invention is a method 

of transmitting images electrically which com 
prises establishing an oscillating current, decom 
posing the image to be transmitted in elements 
through a scanning device, successively project 
ing the said elements So as to vary photoelec 
trically the intensity of the said current, and 
varying the frequency of the said current under 
control of the functioning of the said scanning 
device. 
Another feature of the invention consists in 

that the frequency of the oscillating current 
utilized for transmitting the elements of the 
image is varied in accordance with the variation 
in position of a movable member simultaneously 
actuated with the scanning device decomposing 
the image in elements. 
The following description. With reference to the 

accompanying drawings, which is by way of ex 
ample, enables the manner in which the inven 
tion may be carried out to be readily understood. 

Figure 1 is a diagram of a transmitting set 
for television. - 

Figure 2 is a diagram of a corresponding re 
ceiving set. Figure 2d shows a detail of the Fig 
ure 2 in side elevation. . 

Figure 3 shows diagrammatically a modified 
detail of the receiving set. 

Figure 4 shows a piezo-electric block in steps 
replacing a group of laminae. 

Figure 5 shows a variant of Figure 2 in which 
are utilized tWo Series of crossed piezo-electric 
elements. 

Figures 6 and 7 show two variations of Figure 5 
in which a group of laminae is replaced by an 

mechanisms each controlled by a separate band 75 Oscillating mirror. Figures 6a and 7a show re 
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Spectively details of Figures 6 and 
tion. 

Figures 8 and 9 show arrangements in which 
the piezo-electric elements operate at the re 
ception Station by regulating the Speed of a 
iiiOtOr. 

Figure 1 illustrates the first mode of carrying 
the invention into effect in a transmitter. The 
iinage I to be transmitted is projected by a lens 
l" upon a wheel R, fitted around its periphery 
with mirrors m. The inciination of the mirrors 
to the plane of the figure is variable S0 that in the 
rotation of the wheel bearing the mirrors all 
points of the image I are. Successively projected 
by the mirrors m and the lens l to an aperture f 
behind which a photo-electric cell e or Some other 
photo-sensitive element. This employment of a 
rairror-carrying Wheel as a Scanning device is al 
ready known. 

In accordance With the invention, the Wheel 
R, determines the variation, either continuous or 
discontinuous, of a Variable capacity - C, or of 
Some other electric device. Such as an inductance, 
Such capacity or other device being connected in 
the transnission circuit. So that the frequency 
enployed in Such transiinission depends upon it. 
Thus at each position of the wheel R. and as each 
element of the image is projected upon the photo 
electric cell, a corresponding frequency is deter 
mined for the transmission. For example, the 
Wheel R. may be geared. With the Spindle of a 
Suitable variable condeser or it may carry plates 
corrected With the transnission circuit and 
making contact successively With the brush ter 
ninas of different condensers. 
The currents which traverse the photo-electric 

cell c, after anplification in the amplifier a' act 
upon the transmitting circuit through the 
medium of the inductance i for modulating the 
intensity of transmission. The transmission cir 
cuit is illustrated very diagrammatically in Fig 
ure 1, and it is understood that it could be re 
placed by any other oscillatory circuit. This cir 
cuit operates through the mediurn of the ampli 
fier a 2 upon the transmitting antenna, 2. The 
emissions from this transmitting Station are of a 
frequency which varies according to the position 
of the elements explored by the Wheel and of an 
intensity which varies with the brightness or 
luminosity of that element. 
The receiving set as shown in Fig. 2 connprises 

primarily a field of light polarized and parallel or 
annost parallel and provided by a source of light 
S, a condenser lens L', an aperture foupon which 
forms the image of the SOurce S. This image 
placed at the focus of the lens L2 gives a pencil 
of parallel rays traversing a polarizer P. At the 
exit from the polarizer P there is provided a pile 
of laminae of piezo-electric crystals interposed 
between arinatures in Such nanner as to CO 
stitute an arrangement of CondenserS. 
Each annina, of piezo-electric crystal is placed 

in the path of the bundle of luminous rays bound 
ing an element of the image. It has been ex 
plained that for each element of the image there 
is a corresponding emission frequency. Conse 
quently the laminae of piezo-electric Crystal Will 
be constructed in such a manner that each lanina, 
has an appropriate frequency of Vibration and 
that, such laimina, resonates when it is excited by 
an alternating electrostatic field having a fre 
quency corresponding to that element of the 
image to which the lamina, itself corresponds. 
The polarized light, after having traversed the 
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3. 
constituted for example, by laminae of the same 
Crystal of the same length or thickness (accord 
ing to Whether the light traVerses the piezo-elec 
tric laninae in the direction of their length or 
in the directon of ther thickness). The slow and 
rapid axes of these crystal laminae of the com 
pensator Q' are displaced through 90° With rela 
tion to the Similar axes of the laminae. Q in Such 
Inanner as to bring about, in knoWn Inanner, the 
compensatory effect on the luminous rays. Next, 
there is provided an analyzer A arranged in such 
a manner as to obtain an extinction. When all the 
laniinae are in repose. The rays are projected by 
the lens I Upon a screen l. - 

All the arnaties of the condensers Which Such 
alatures form. With the piezo-electric lanninae 
Q are mounted in parallel in the circuit 3. The 
mannel of mounting of the laminae Q and Q', 
Which is Well known in the art, is apparent from 
the showing on Fig. 2 of the circuit 3; this circuit 
is coupled with the receiving circuit 4 which is 
itself coupled With the antenna, 6’. It is possible 
to arrange that the receiving circuit 4, which is 
a resonant circuit, has a resonance curve too 
limited to embrace all the frequencies to which 
the piezo-electric laminae can vibrate. Also, it 
is possible to associate with the receiving circuit 
A, the receiving circuits 5 and 6, coupled like 
the circuit 4 with the circuit 3. The circuits 5 
and 6 have resonance curves (intensity as a func 
tion of or plotted against frequency) differing 
from the resonance curve of the circuit is and the 
three Circuits are chosen, for example, in such 
mainer that the bands of increasing frequencies 
for which they are respectively in resonance over 
lap slightly. It will be clear that with such an 
a SSociation of circuits, it is then possible to cause 
the piezo-electric laminae to vibrate between 
2uch greater frequency limits. The three cir 

cuits 4, 5 and 6, instead of being coupled with 
One and the same inductance 3 can be associated, 
for example, With three distinct circuits each 
Comprising a tier of piezo-electric laminae. Q. 
Ehree circuits 4, 5 and 6 have been illustrated 
but it is possible to use two or a greater number 
that three. 
When, during the transmission, the wheel R. 

projects the luminous rays and an element of 
the image upon the photo-electric cell a corre 
Sponding crystal lamina at the receiving station 
is put into vibration and produces light at the 
exit of the analyser, with amplitudes which are 
greater as the intensity of transmitting current 
and consequently the mean light of the element 
aire greater. - 

When the wheel R. revolves at the transmitting 
Station, observation is kept on the surface of 
the laininae Q, or the analyser A, or upon the 
Screen , and there will be seen successively all 
the elements of the image with corresponding de 
grees of brightness and in order or range similar 
to the elements of the transmitted image. When 
the Wheel R turns sufficiently rapidly for the im 
pression of the first element to remain upon 
the retina, of the observer at the instant that 
the last element appears, the observer will see 
the ensemble of the image or object transmitted 
either With the naked eye or upon the projection 
Screen, Whether the transmitted object is fixed 
Oi nobile. 
The piurality of piezo-electric laminae can be 

replaced by one or more piezo-electric laminae 
the thickness of which varies from point to point 

laminae Q, passes through the compensator Q' 75 or from place to place, the dimensions of the 
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places corresponding with those of the decom 
position elements of the image. This variation 
in thickness is sufficient, in effect, to create vari 
ations in resonance. In this case, the electrical 
axis of the lamina, assuming it to be sufficiently 
thin, preferably coincides with the direction of 
the light. One way of producing Such a device 
is illustrated in Fig. 4, wherein the said device 
is formed of a series of prisms , , 2, 3, 4, 
the lower faces of such prisms being in the same 
plane 6. The upper face 5 of the prism f 0 is 
inclined to the plane f8 in Such manner that the 
edge i is nearer to the plane 6 than the edge 
8. In the next prism , the edge 9 is at the 
same distance from the plane 6 as the edge 
but the edge 2) is nearer to the plane f6, and 
SO. O., 
One important modification of the receiving in 

stallation consists in replacing the multitude of 
piezo-electric laminae by an arrangement Com 
prising two piezo-electric plates or blades 3 and 
32 (Fig. 5) having a trapezoidal parallel and 
thin section. They are disposed one after the 
other perpendicularly to the parallel and polar 
ized rays of light and separated by a polarizer P. 
Compensators 33, 34 are placed after each blade 
or plate and analysis is effected by an analyser 
A. The arrangement is such as to obtain an ex 
tinction at the exit of the analyser When the 
blades or plates 3, 32 are at rest. The function 
ing of each of the blades or plates 3, 32iS analo 
gous to that of each of the steps in Fig. 4 and each 
could be replaced by an assemblage of laminae 
such as those marked Qin Fig. 2. The two blades 
or plates 38 and 32 are disposed at 90° one with 
reference to the other, i.e. their trapezoidal croSS 
sections are respectively in the plane of the figure 
and in a plane perpendicular thereto, the said 
cross-section being of course in each case perpen 
dicular to the axis of the light beam to be modu 
lated; consequently each element 3 and 32 will 
allow light to pass through a band of definite 
thickness corresponding to resonancy with the 
incoming frequencies, said frequencies being Sub 
mitted to a double modulation in accordance with 
the movement of the scanning means along two 
coordinates of the picture to be transmitted, as 
will readily be understood. The luminous point 
provided by the intersection of the two allowed 
passages for the light will thus correspond to the 
frequency determined by the coordinates of the 
corresponding point of the picture, as transmitted 
through the two circuits 37, 38. In this case, 
it is apparent that instead of a single band or 
group of bands of frequencies, as in Fig. 2, there 
Will be tWO Such bands, one for each circuit cor 
responding to each coordinate. 
It is to be noted that when use is made at the 

receiver (Fig. 2) of one or several piezo-electric 
laminae and When use is made at the transmit 
ter (Without piezo-electric laminae) of the mir 
rOr arrangement of Fig. 1, the fact that the 
Vibrations of the laninae do not cease immedi 
ately is not troublesome because it is possible to 
allow for a period of damping or dying away 
equal to the time of transmission of the image, 
which may be of the Order of one-tenth or one 
twentieth of a second. The time of damping or 
dying a Way being almost the same for all the 
laminae, there is nothing to adversely affect the 
relations of luminous intensities transmitted by 
the different laminae, but on the contrary the 
effect is to render the image particularly lumi 
OUS. 
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2,247,051. 
frequency and intensity at the transmitter, it 
Would, of course, be possible to provide two dis 
tinct circuits, one in which the intensity is fixed 
and the frequency variable and the other in 
Which the frequency is fixed and the intensity is 
Varied by the photo-electric cell. 
At the receiver it is possible to reduce the 

number of resonating elements, that is to say, 
of the piezo-electric lamina, and as a conse 
Cillence appreciably to approach the limits be 
tween which the transmission frequencies should 
be included. To this end it is possible to sub 
stitute an oscillatory mirror which receives the 
luminous band coming from the first element 
3; and ensures the recomposition of the image 
according to the second axis of the co-ordina 
tions, for one of the groups of resonating ele 
ments described in connection with Fig. 5, that 
is to Say for instance, for the lamina 3 or for 
the lamina. 32, but in practice preferably for the 
latter lamina (which, it will be remembered ef 
fects the recomposition of the image according 
to the Second axis of the co-ordinations of slow 
Variations). Two examples of such arrange 
ments are shown in Figs. 6 and 7. To carry out 
this method it is necessary to have a motor en 
abling the mirror to be rotated with a sufficiently 
high degree of precision (that is to say in very 
close Synchronization with the transmission). 
This motor may be constructed in the manner 
which will be described below. 
In Fig. 8 a. paddle member 50 fixed to a shaft, 

5 is driven continuously to rotate in the direc 
tion of the arrow by an appropriate mechanical 
or electro-mechanical arrangement, for exam 
ple, a rotary field arrangement. On a circum 
ference having as its centre the axis of rotation 
of the paddle there are disposed the piezo-elec 
tric laminae 52, 52', 52', preferably of quartz 
On account of the mechanical qualities and the 
Sensitiveness of the crystal. When a lamina in 
front of the paddle is in vibration, it will hinder 
actively the motion of the latter either by direct 
contact Or, better, through the intermediary of 
the cushion of air which surrounds it and in 
Which it Spreads its vibrations. If the laminae 
enter into vibration one after the other at pre 
cise instants due to the fact that they are dis 
posed in a receiving circuit for the electrical 

55 

65 

70 

Instead of having a single circuit of variable 

Waves in the manner of the laminae Q of Fig. 2 
and if, for example, 100 laminae of quartz are 
provided and the complete cycle of variations 
of frequency at the transmitting station is ef 
fected in A0 of a second, then the laminae 52, 
52 Commence to receive vibrations successively 
at A000 of a second intervals and thus correct 
the precision of the paddle movement in such 
a manner that the advance or retardation at 
any instant may not exceed A00 of a revolution, 
Say 4000 of a second and in practice will always 
be considerably less than this amount. 
The piezo-electric resonators are constituted 

in this case preferably in such a manner that 
their electrical axes are directed according to 
their thickness that is to say perpendicularly to 
the useful elongations of the laminae. 

Fig. 9 illustrates a variant of the method, the 
quartz laminae being, for purposes of explana 
tion, considered to be numbered in order. If all 
the even laminae are vibrated at one and the 
Same frequency and the odd laminae are vi 
brated at another frequency, the paddle 50 being 
replaced in this variant by the disc 53 carrying 
teeth of an appropriate profile and the Spacing 
or pitch of which corresponds to that of two 
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laminae vibrating at the same frequency, all the 
laminae of similar frequency are vibrating si 
multaneously and the braking and controlling 
effort is multiplied by the number of laminae 
Vibrating simultaneously. Fig. 6 illustrates the 
application of this motor to the carrying out of 
the method of recomposition of the image in 
Which a group of piezo-electric laninae and the 
motor are employed. 
As showin in Fig. 6, a bundle of rays traverses 

the polarizer P, the piezo-electric prism 34, the 
optical compensator 33, the analyser A, a cylin 
drical lens which transforms the luminous 
bands transmitted by the prism 3 into points, 
and an objective l' which concentrates all these 
points upon the mirror m oscillating about an 
axis 55 perpendicular to the edge of the prism 
3. The oscillation of the mirror is produced 
by means of the motor described with reference 
to Fig. 8 or Fig. 9, but which can be replaced 
by another appropriate motor such as a high 
frequency Synchronous motor, and also by means 
of a mechanism such as an eccentric 5S, crank. 
and connecting rod, or any other appropriate 
cinematic mechanism. The light is then pro 
jected by an objective l' upon the screene. The 
mirror m projects the light coming from the an 
alyser according to different bands of the screen. 
The local resonances of the prism. 3, or the 
resonant elements of an assemblage of piezo 
electric elements, by which the prism may be 
replaced, as will be seen farther on, determine 
at each instant a luminous point of these lines. 
Together, the position of the mirror and the 
place of local resonance of the prism, or of the 
resonant piezo-electric element, determines with 
the two co-ordinates the luminous point of the 
image. Each line containing an assemblage of 
points (elements), at each position of the mirror, 
Should correspond to an entire Cycle of dis- . 
placements of the local resonance of the prism. 
As the mirror is not arrested, in order to avoid 
deformation of the image (or of the image band) 
it is possible to turn the prism through a cer 
tain angle about the axis of the bundle of rays 
traversing it, in order to correct or straighten 
the band. The armatures 35 and 38 of Figs. 5 
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and 6 can be constituted by two transparent 
containers, glass for example, containing a trans 
parent liquid conductor Such as nitrobenzole. , 
This arrangement shows how it is possible, in 
general, to have an electric field disposed ac 
cording to the direction of the light without pre 
venting the light from passing. 
The prism 3 can be replaced by a series of . 

superposed laminae, 100 for example, of dif 
ferent lengths varying between the same limits 
as the thicknesses of the prism. Fig. 7, which 
illustrates this, shows the prisms 3; and 33 re 
placed by two such series of laninae of Similar 
lengths. The remainder of the arrangement re 
mains the same. 

It is also possible in the receiver to combine 
several resonators for obtaining the variation. 
of One of the co-ordinates in such a manner as 
to diminish the range of frequencies utilized. An 
arrangement of this kind is shown by way of 
example in Fig. 3, wherein a series of piezo-elec 
tric elements, or a series of analogous resonators, 
is arranged, for the purpose aforesaid, to corre 
spond to a fraction of the image, this fraction 
being one-third in the example illustrated. The 
first time that the said Series of elements at U 
are traversed by the cycle of frequencies, the 
corresponding luminous points impinge upon the 
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ZOne X, the Second time upon the zone Y and 
the third time upon the zone Z. For this pur 
pOSe, Optical devices are disposed between the 
elements U and the screen and such devices pro 
ject the light coining from U upon the three 
ZOneS X, Y and 2. With each of these optical 
devices there is combined an electro-optic relay, 
as for example a piezo-electric resonator in 
Serted between a polarizer and an analyser, con 
trolled in Such a manner that the light at any 
given instant can pass to a single one only of 
these three zones according to the fraction of 
the picture which is being transmitted at this 
In Oment. These electro-optic relays are actuated 
either by a current from the transmitting sta 
tion or by a current which is established or cut 
off each time that the series of resonators' U 
has been trayersed by a complete cycle of fre 
quencies. It is possible for this purpose to make 
USe of basculators of a known type, as for ex 
ample thernionic tubes mounted in a special 
lane. 
It is also possible to employ, for the same 

purpose, light Sources illunninating successively 
the elements U, each source being conjoined with 
one of the optical devices aforesaid, and one 
Source effecting the lighting whilst another is ex 
tinguished each time that the series of resonators 
U has been traversed by the complete cycle of fre 
quencies. - 

In order practically to apply this mode of re 
ception it will be necessary in some cases to de 
form the image in Such manner as to give for 
example the form of a narrow band. It is to be 
understood that upon reception appropriate Op 
tical arrangements will produce the appropriate 
or definitive aspect. 
There are many piezo-electric crystals, notably 

quartz, Rochelle Salt, and tournaline. Rochelle 
Salt is very sensitive, quartz is sensitive and ro 
bust, and is also very bi-refracting. One of 
these two crystals would usually be selected but 
the others could also be employed. 
In the foregoing it has been assumed, for the 

sake of clearness, that the variation of frequency 
of currents received acts only for correctly dis 
posing the element of the image to be re-com 
posed. In fact, however, this variation of fre 
quency contributes also to the production of a 
Variation of the brightness of the light. It is, 
therefore, possible that in the various regions 
of the image which have corresponding different 
frequencies, the light, brightness for the same 
amplitude of wave may be different. Such vari 
ations of brightness may be corrected in recep 
tion by causing the luminous rays to traverse 
laminae of unequal transparency. 
The enployment of piezo-electric crystals is 

not indispensable and these crystals at the re 
ceiving Station may be replaced by a rarefied gas 
bulb (a neon bulb for example), the Wall of which 
is interiorly metalized while being transparent 
to the light. 
In a modification of this arrangement the 

single bulb or tube may be replaced by a plu 
rality of lamps adapted for giving luminous dis 
charges in rarefied gas, and in particular neon 
lamps. These are connected in a number of 
resonant electric circuits, which can be furnished 
With piezo-electric frequency stabilizers, con 
stituting a series of frequencies appropriate and 
distinct, these circuits being actuated in their 
Order by the periodic variation of frequency of 
reception current. 

In cases where it is desired to decompose the 
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image to be transmitted into a particularly high 
number of elements, several posts of television 
may be installed each transmitting a part of 
the image and all functioning simultaneously. 

If it is desired to avoid the employment of 
optical compensators, monochromatic light may 
be made use of. In this case, in order to obtain 
extinction at the exit of the analyser, the crystal 
line thickness traversed by the polarized light 
would be calculated so that they are "lames 
ondes' or “lames demi-ondes' for the radiation 
selected. 
Instead of light, other radiations may be en 

ployed. At the transmitting station it would 
be possible, for example, to "light' the object 
with ultra-violet radiations, the photo-electric 
cell being particularly sensitive to these radia 
tions. 
At the receiving station, it would be possible 

to utilize ultra-violet rays which would be 
rendered visible by fluorescent Screens. 
Throughout the foregoing, photo-electric cells 

have been referred to, but it is to be understood 
that it is possible to replace these cells by other 
devices capable of translating luminous intensity 
variations (or variations of radiations other than 
light) into variations of electric current, or 
into variations of fields either electric Or mag 
netic. For example, it is possible to utilize 
selenium cells, or ionization chambers (for the 
ultra-violet). 
What we claim is: 
1. In the art of transmitting vision employing 

a line scanning system for picture transmission, 
a luminously responsive receiving Screen COm 
prising a plurality of electrical conductors aSSO 
ciated with a body of inert gas, Said conductors 
being arranged in a plurality of parallel planes 
corresponding in number and arrangement to 
the different lines described across the trans 
mitted picture, means for making said conduc 
tors luminous, and means for causing each point 
of a conductor to glow with the proper intensity 
to reproduce a picture point. 

2. A television system comprising means for 
transmitting variable frequency Signals, means 
for receiving variable frequency Signals, and a 
screen for visually reproducing the variable fre 
quency signals comprising a multiplicity of 
parallel extending luminous portions electrically 
connected to each other and with Said receiving 
means, means for making said portions luminous, 
and means for causing each point of a luminOuS 
portion to glow with the proper intensity to re 
produce a picture point. 

3. An apparatus for the electrical transmission 
of images, which comprises in combination, 
means for producing electromagnetic Waves, 
photo-electric means for varying the amplitude 
of electromagnetic waves thus produced, non 
electric movable means for causing Said photo 
electric means to be illuminated with Successive 
luminous intensities corresponding respectively 
with the luminous intensities of all the elements 
of the image to be transmitted, movable means 
distinct from said photo-electric means for Vary 
ing the frequency of electromagnetic Waves thus 
produced, means for simultaneously actuating 
both of these movable means, and receiving 
means responsive to said electromagnetic Waves 
for reproducing said decomposed image. 

4. An apparatus for the electrical transmission 
of images, which comprises in combination, 
means for producing electromagnetic Waves, 
photo-electric means for varying the amplitude 
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of said electro-magnetic waves, non-electric 
movable means for causing said photo-electric 
means to be illuminated with successive luminous 
intensities corresponding respectively with the 
luminous intensities of all the elements of the 
image to be transmitted, movable means dis 
tinct from said photo-electric means for varying 
the frequency of said electro-magnetic Waves, 
means for simultaneously actuating both of Said 
movable means, and receiving means responsive 
to said electromagnetic waves for reproducing 
said decomposed image. - 

5. An apparatus for the electrical transmission 
of images, which comprises in combination, 
means for producing electromagnetic waves, 
photo-electric means for varying the amplitude 
of electromagnetic waves thus produced, movable 
optical Scanning means for Successively project 
ing all the elements of the image to be trans 
mitted onto said photo-electric means, movable 
means distinct from said photo-electric means 
for varying the frequency of electromagnetic 
waves thus produced, means for simultaneously 
actuating both of said movable means, and re 
ceiving means responsive to said electro-magnetic 
waves for reproducing the image. 

6. An apparatus for the electrical transmission 
of images which comprises in combination, 
means for producing electromagnetic waves, 
photo-electric means for varying the amplitude 
of said electromagnetic waves, movable optical 
scanning means for successively projecting all 
the elements of the image to be transmitted onto 
said photo-electric means, movable means dis 
tinct from said photo-electric means for varying 
the frequency of said electromagnetic Waves, 
means for simultaneously actuating both of said 
movable means, and receiving means responsive 
to said electro-magnetic waves for reproducing 
the decomposed image. - 

7. A system for the electrical transmission of 
images, which comprises in combination, means 
for producing electromagnetic Waves, photo-elec 
tric means for varying the amplitude of electro 
magnetic waves thus produced, non-electric mov 
able means for causing said photo-electric means 
to be illuminated with successive luminous in 
tensities corresponding respectively with the 
luminous intensities of all the elements of the 
image to be transmitted, movable means distinct 
from said photo-electric means, for varying the 
frequency of electromagnetic waves thus pro 
duced, means for simultaneously actuating both 
of said movable means, and a receiving device in 
cluding, a Source of light, a plurality of optical 
effect producing resonators adapted to coact with 
Said Source of light for establishing one of the 
coordinates of the elements of the image to be 
tarnSmitted, a movable optical system adapted to 
coact with said source of light for establishing 
the other coordinate of these elements of the 
image, a motor for driving said Optical System at 
a predetermined speed, electrical receiving means 
responsive to electromagnetic waves of varying 
frequency for imparting vibrations to said reso 
nators, and means responsive to electromagnetic 
waves of varying amplitude for controlling the 
amplitude of Said vibrations. 

8. A System for the electrical transmission of 
images, which comprises in combination, means 
for producing electromagnetic waves, photo-elec 
tric means for varying the amplitude of electro 
magnetic waves thus produced, non-electric mov 
able means for causing said photo-electric means 
to be illuminated with Successive luminous in 
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tensities corresponding respectively with the lu 
minous intensities of all the elements of the image 
to be transmitted, movable means distinct from 
said photoelectric means, for varying the fre 
quency of the electromagnetic waves thus pro 
duced, means for simultaneously actuating both 
of Said movable means, and a receiving device in 
cluding, a Source of light, a plurality of optical 
effect producing resonators adapted to coact with 
Said Source of light for establishing one of the 
coordinates of the elements of the image to be 
transmitted, a movable optical system adapted 
to coact with said source of light for establishing 
the other coordinate of these elements of the 
image, a motor for driving said optical system at 
a predetermined speed, electrical receiving means 
responsive to electromagnetic waves of varying 
frequency for imparting vibrations to said reso 
nators, and means responsive to electromagnetic 
waves of varying amplitude for directly modul 
lating the intensity of the light beam from said 
SOCe. 

9. An apparatus for the electrical transmission 
of images, which comprises in combination, 
means for producing electromagnetic waves, 
photo-electric means for varying the amplitude 
of electromagnetic waves thus produced, non 
electric movable means for causing said photo 
electric means to be illuminated with successive 
luminous intensities corresponding respectively 
With the luminous intensities of the elements of 
the image to be transmitted, movable means dis 
tinct from said photoelectric means, for varying 
the frequency of electromagnetic waves thus pro 
duced, and means for simultaneously actuating 
both of these movable means. 

10. An apparatus for the electrical transmis 
Sion of images, which comprises in combination, 
means for producing electromagnetic waves, pho 
to-electric means for varying the amplitude of 
Said electromagnetic waves, non-electric mov 
able means for causing said photo-electric means 
to be illuminated with successive luminous in 
tensities corresponding respectively with the lu 
minous intensities of all the elements of the im 
age to be transmitted, movable means distinct 
from Said photo-electric means for varying the 
frequency of said electromagnetic waves, and 
means for simultaneously actuating both of said 
nOVable means. 

11. An apparatus for the electrical transmis 
Sion of images, which comprises in combination, 
means for producing electromagnetic waves, pho 
to-electric means for varying the amplitude of 
electromagnetic waves thus produced, movable 
Optical Scanning means for successively project 
ing all the elements of the image to be transmit 
ted onto Said photo-electric means, movable 
means distinct from Said photoelectric means for 
varying the frequency of electromagnetic waves 
thus produced, and means for simultaneously ac 
tuating both of these movable means, 

12. An apparatus for the electrical transmis 
sion of images, which comprises in combination, 
means for producing electromagnetic waves, pho 
to-electric means for varying the amplitude of 
Said electromagnetic waves, movable optical scan 
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7 
ning means for Successively projecting all the ele 
ments of the image to be transmitted onto said 
photo-electric means, movable means distinct 
from said photo-electric means for varying the 
frequency of said electromagnetic waves, and 
means for simultaneously actuating both of said 
movable means. 

13. In an electro-optical System for producing 
images of a field of view, a plurality of piezo 
electric elements, and means for exciting said 
elements in Succession periodically to resonate 
With amplitudes corresponding respectively to 
tone values of elemental areas of said field of 
view, said means including a means for applying 
a high frequency field across the crystal in a di 
rection. Such that each vector of said field passes 
Only through a single crystal element. 

14. In an electro-optical imageproducing system, 
means for producing theimage bylightemanating 
therefrom and having a plurality of portions each 
responsive to a selected frequency and corre 
Sponding in position to an elemental area of a 
field of view, a source of variable high frequency 
electric current having amplitudes representative 
of tone values of the elemental areas of the field 
of view for controlling the excitation of said por 
tions repeatedly in succession to cause them to 
emit light to produce said tone values, and means 
for causing each said portion to maintain the 
emanation of light from that portion for a period 
after the frequency of said current has ceased 
to be that to which that portion is responsive, 
Said period being of substantially the same dura 
tion for each of said portions. 

15. A piezo-electric crystal having a pair of 
Opposite faces non-uniformly spaced at different 
points throughout their area, said crystal being 
adapted to vibrate for a band of frequencies cor 
responding to the dimensions of the crystal be 
tween Said non-uniformly spaced points, and 
means to apply a high frequency field across the 
Crystal in a direction Such that each vector of said 
field passes only through the portions of the crys 
tal belonging to a single resonant element. 

16. A piezo-electric crystal having a pair of op 
posite faces tapered toward each other, said crys 
tal being adapted to vibrate for a band of fre 
quencies corresponding to the dimensions of the 
Crystal between its tapering faces, and means to 
apply a high frequency field across the crystal in 
a direction Such that each vector of said field 
passes only through the portions of the crystal 
belonging to a single resonant element. 

17. A piezo-electric crystal having a pair of Op 
posite faces non-uniformly spaced at different 
points throughout their area, said crystal being 
adapted to vibrate for a band of frequencies cor 
responding to the dimensions of the crystal be 
tween said non-uniformly spaced points, and 
means to apply a high frequency field across the 
Crystal in a direction such that each vector of 
Said field passes only through the portions of the 
Crystal belonging to a single resonant element, 
at least one of said faces being step-shaped. 

CONSTANTIN CHILOWSKY. 
ATEXIS GUERBELSKY. 


