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The present invention refers to facsimile
communications systems for televised communi-
cations or messages, and specifically has among
its objeets to provide means or systems for ob-
taining facsimile or television transmission,
allowing a particularly high transmission speed,
for example reaching the speed oi a certain
number of words, signs, or views in a fraction
of a second.

- According to certain features of the invention,
a facsimile or television fransmission system
comprises, at the transmitiing end, means for
projecting the image to be transmitted (text,
sketch, photographic view, oOr natural view)
upon the screen of a television transmitting tube
and means for performing a ‘“single sweep
scanning” of the projected image, 1. e, said
image is scanned only once, and, at the receiving

end, means for controlling the electronic beam

of a receiving tube, whose fluorescent or lumi-
nescent screen has luminous persistency, by the
short signal obtained from the single sweep
scanning of the transmitting tube sereen, in or-
der thereby to produce a record that can be read,
copied, or photographed.

According to other features of the invention, a
series of images to be transmitted are projected
in succession. at the transmitter, upon the screen
of a transmitting tube (or upon the screens of
several transmitting tubes), each of these images
being explored by means of a single sweep scan-
ning. At the receiver, short signals correspond-

ing to these explorations are transmitted in suc-

cession and directed, by any suitable process of
diserimination and separation, towards different
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receiving tubes in order there to produce records

that can be read, copied or photographed. Al-
ternatively, the various images 1o be transmit-

ted may be projected, at the transmitter, upon as
many transmitting-tube screens as there are
messages, the short signals resulting from each
single sweep scanning of these screens being
transmitted in succession., |

The single scanning can be obtained, accord-
ing to another arrangement of this invention,
by providing a normally blocked sweep scanning
circuit capable of acting upon the <€lectronic
neam only for the duration of one complete

scanning or, in other words, during only one .

period of its voltage variation. According to
another arrangement of this invention, this
single scanning may be obtained by determin-
ing suitably the relative speeds of the electronic
secanning of the screen:located in the tube at the
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transmitter and of the movement of transition
of the message in front of said screemn.

A transmission system incorporating certain
features of the invention may comprise, for ex-

_ ample, means for modulating, at the transmit-

ter, a pulse generator by means of the shorv
variations of current or voltage obtained by the
single scanning of each image. This modula-
tion mav be of any suitable type, of amplitude,
of duration, or of displacement in time of the
cenerator pulses, etc. At the receiver, means
are provided for controliing the sweep scanning,
preferably a single scanning, of one or more
cathode-ray tubes by the received signals, an
auxiliary sweep scanning being generated locally
in order to obtain upon the fluorescent screen
or screens facsimile reproductions of the trans-
mitted images.

According to another feature of the invention,
synchronizing signals are transmitted before -
each image transmission, these signals offering
different characteristics from the image signals.
At the receiver, a signal-selecting circuit may be
nrovided to separate the synchronizing signals
from the image signals and to route them over
two different paths. According to a feature of
the invention, this selecting circuit may use &
filtering network comprising artificial lines.

These objects and features, as well as still
others, will be explained in detail in the following
description, given with reference to the accom-
panying drawings, in which:

Figs. 1 to 5 show schematically various methods
of analyzing a film or a message tape that can
be used in the systems of the present invention;

Figs. 6, 7, and 8 show schematically scanning
devices of various types that can be used at the
transmitting end in the systems provided by the
present invention;

Figs. 9, 10 and 11 show graphs illustrating an
example of application of pulses to the frans-
mission systems covered by the present inven-
tion: |

Pig. 12 shows schematically an example of a
circuit arranged to be used in the receivers of
systems incorporating features of the invention;
and

Fies, 13 and 14 show schematically, aceording
ta certain features of the invention, transmitter
and receiver circuits, respectively, of an example
of a transmission system provided by the pres-
ent invention.

There are already quite a few well-known
communications systems whereby texts or mes-
sages of another nature can be transmitted at
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g certain speed. These systems generally are:
based upon the use of currents of various fre-

guencies, ordinarily low frequencies, which are
In that case the transmis-

sions are rated as to speed in words or signs per

selected by filters.

minute,

The problem particularly envisaged in the
present invention consists, not in transmitting a
certain number of words, sketches, conventional
10
ber of words, sketches, conventional signs, or

signs, or images per minute, but a certain num-

images in a fraction of a second. It is indeed

ot

particularly desirable to shorten the transmission

time as much as possible, for instance in order
to make possible quasi-simultaneous operation or

the duplex and multiplex working of one or more

links and the control of a large number of re-

ceivers ensuring the transmission of heavy traffic

between two points or between numerous differ-
ent points with reduced frequency congestion:

likewise, in order not to occupy the air but for-
very short periods and hence make the tra,ns-:
missions less easy to decode and less easy to jam.

It becomes impossible to resort to low Ifre-
quencies and receiving-filters in order to increase

the need appears of employing ultra-high fre-
quency signals. Likewise, it becomes impossible
to use, either for scanning or for the repreduc-
tion of the messages, any devices showing ap-
preciable inertia.
tube is particularly suitable for these purposes.

In order to transmit a message in a very short

period of time, of the order of one twentieth of

a second, for example, for a complete text, the

present invention, according to certain of its
features, envisages the use of message-reproduc-

ing and scanning systems of a particular tyne

employing in a general way the scanning and
image-reproducing methods used in television.

Therefore, the cathode-ray -
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In order to transmit a message in systems in-
corporating features of the invention, the text or
the sketch to be transmitted is arranged in front
of the object glass of a television scanning device.

The television transmitter will be arranged in

L
G 1

such a way that it will scan the image presented in
a very short time and by means of a single scan-

ning of the mosaic.
cathode-ray tube upon the screen of which the
message 1s reproduced is provided with a luminous
- persistence screen so that the transmitted text or

At the receiving end, the

ol

sketch will appear on this screen with sufficient

luminosity and for a sufficient time for it to be
- read, coried, or recerded, by photography, for
- example.

However, owing to reasons that will be ex-
plained in greater detall later on, it is not pos-
sible to use ordinary television system arrange-
ments for the desired message transmissions, and
according to certain features of the invention,
means are provided for ensuring such transmis-
- 8ions. ;

While the various transmission systems envi-
saged in the present invention will allow the
transmission of half-tones, the description will be
simplified by referring more particularly to black
- and whive transmissions, i. e., the transmission of
- high-contrast messages with which the amplifiers
used operate either at maximum or do not operate
at all.

The transmitted image may be presented under
different forms, on pages or on tapes, in letters or
signs that are handwritten, printed, perforated,
applied to a support (metallic letters on a mag-
netic support), traced electrically on a conduc-
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tive support, etc. The particular examples that
will be described concern the case of letters or
signs carried by a tape that unwinds in front of
the optical lens of the transmitting tube. Various
methods of analyzing and of breaking down the
Image of the message to be transmitted will now
ke given with reference to Figs. 1 to 5.

In Fig. 1 is shown a supporting tape B, of paper,
fabric, or other material, on which have been
traced letters such as A, in black on a white back-
ground. | |

The tape unwinds continually in direction D
and, while this fape Is unwinding, the scanning is
effected in the form of a crosswise sweep scan-
ning PP’ repeated regularly, thus analyzing in
lines L, 1.2, etc., the letters to be transmitted,
owing to the continuous passing along of tape B.

Instead of being continuous, the scanning could
be accomplished intermittently, i. e., the spot
would not describe g line P, P’, alwavs at the
same place, but scan a certain number of juxta-
posed lines, by means of two sawtooth scanning
voltages of different frequencies acting to ensure
the shift. The displacement of tape B could then
be continuous or proceed intermittently, the scan-
ning being effected each time on a statvionary
surtface. |

Ancther embodiment alternative is shown in
Fig. 2, wherein tape Bi is not scanned crosswise
but lengthwise, according to lines L, each portion
JI, J2, ete. representing a series of text or of let-
ters or of sketch. Tape Bl may advance in direc-
tion D either continuously or intermittently.

These two embodiments presuppose, preferably,
a single row of letters, but it is obvious that other
embodiments may be envisaged, for example such
as shown in Fig. 3, wherein tape B2 comprises text
lines C{, C2, ete., one below the other, tape B2 be-
ing of a certain width corresponding to one line
and unwinding continuously or intermittently,
whilé the scanning by the spot is effected in the
form of juxtaposed lines L, 1.2, 1.3, etc.

Similarly, in Fig. 4, a tape B3 is unwound either
continuously or intermittently and it comprises
complete texts El, B2, etc. similar to cinemsa, film
images, for example; each text corresponds to a
complete transmission of a message and comprises
lines F'I, 72, etc., Fn. Each of these lines can be
scanned in the form of horizontal sweep scanning
lines Hi, H2, etc., Hn, the final scanning ending
with line Hn.

In Fig. 5 a tape B4 comprises text lines or com-
plete texts Ki, K2, etc., that are scanned by verti-
cal lines L juxtaposed latitudinally. The ad-
vance of the tape B4 is preferably accomplished
intermittently.

Further, the various alternatives of the fi gures
described may be carried out on a film or a large-
surface tape, alone or in combination. It is also
possible to use any other system already known
in the scanning field, particularly for television
motich pictures. It is obvious, likewise, that in-
stead of linear scanning cne may use anlly other
desired method of scanning (circular, oblique,
ete.). |

- The cathode-ray tube is particularly suitabile
for the scanning of the image, owing to its flex-
1bility, the synchronism of its operation, its rela-
tively small volume, and its light weight. More-
over, with a cathode-ray tube the “hunting” in-

~herent in all mechanical systems is gvoided. In-

asmuch as the cathode-ray tube shows no appre-
ciable inertia and the conditions of rapidity of
scanning, of transmission during a very short pe-
riod of time, and of sudden interruption of the
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transmission are present in the highest degree in
the systems considered by this invention, this al-
lows taking into account only the time constants
of the circuits for assuring effective synchroniza-
tion, even for sudden putting into operation of the
scanning circuits. |

Scanning devices of two principal types niay be
considered. In the first, the scanning of the
screen of a cathode-ray tube is projected by an
optical system upon the image to be scanned. A
photo-electric cell interprets this scanning either
by reflected or by transmitted light. In the sec-
ond, a cathode-ray tube is used provided with a
mosaic or similar screen upon which the image to
be transmitted is projected. This second type,
being more simple, will be considered in greater
detail.

In Fig. 6, the text to be transmitted is repro-
duced for example on a film or tape B that is un-
wound continuously in any suitable manner, and
the photo-sensitive mosaic M of cathode-ray tube
T, which may be reduced to a tape or a small sur-
face that is narrow and very long, is scanned con-
stantly along a line OZ by the cathodic spot that
scans the image reproduced by object lens N-upon
the photo-~electric mosaic.

In Fig. 7 a tube is used having a mosaic sScreen
M1, this type being known under the name of
“Teonoscope.” TUpon screen Ml is projected a
substantial portion of the surface of the tape B to
be scanned, and a scanning is obtained identical
with that of television devices, i. e., the whole sur-
face of mosaic screen MI is scanned.

In Fig. 8 the device is arranged so that the scan-
ning will be effected by vertical lines L: juxtaposed
latitudinally on a mosaic screen M2 upon which is
projected the image of a portion of tape B.

In these various figures, different combinations
may be considered for the unwinding of the film
snd for the scanning, it being possible for the
vnwinding to be continuous or intermittent. In
general, it is possible to use all the analyzing
systems shown in Figs. 1 to 5 or any other known
analytic system for effecting the scanning at the
transmitting end. /

The scannine of the image having been ef-
fected in suitable fashion, the variations of in-
tensity corresponding to the passage over the
black or white portions of the message to be
transmitted must be converted into current vari-
ations. In the usual television systems, the
simple solution consists in modulating, through
the medium of the scanning tube, an amplifier
that controls the high frequency current ampli-
tude of g transmitter. This method may be
applisd in systems incorporating features of the
inventicn where the transmission speed must
not be very high, but it is unsuitable for very
short veriod high speed transmissions.

In the transmission of television images, the
multiple repetition of a particular point of the
white or black image upon the same spot of the
screen predominates over any variation of
screen luminosity due to static and disturbances
of any kind. The static is not essentially of
definite frequency but appears at any time, this
differing from the modulating signal, which lat-
ter repeats a point of a given degree of illumin-
aticn at each repetition of the scanning process.
This fact, which is only of relative interest in the
caze of a slow transmission, assumes particular
importance in the short period transmissions
considered, because the difficulties are cumula-

tive with the increase in the number of points

transmitted, the causes of inferference of the
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image, or the widening of the band of the ampli-
fier, each time that the frequencies are increased.

It seems, therefore, essential that each point of
the image be characterized by a successive repe-
tition of similar phenomena, out it is by no means
rssential that these similar phenomena be re-
veoted for successive points according to a single
repetitive law. Rather, on the contrary, accord-
ing to a feature of this invention, a point may be
constituted for example by the transmission of
this point ten times in succession before doing
similariy for the next point. Means are pro-
vided at the receiver for selecting or separat-
ing the signals, corresponding to each point, from
the static or interference produced signals.

Thus a very high speed transmission system
incorporating features of this invention may
comprise, at the transmitter, means for trans-
mitting an image or a text by means of short
sienals or ultra-high frequency peaks spaced: at
different intervals in time and, at the receiver,
means for selecting these short signals, for ex-
ample suitably arranged artificial transmission
lines. These artificial transmission lines will be-
have for the high frequency signals as do the
filters. ordinarily employed in- low {requency
systems, |

In considering Fig. 9, for example, a peak A
whose duration is ¢ and which is reproduced
every T microseconds, it is possible, according. to
one feature of this invention, to provide the
transmitter arrangement in a way to control the
photoelectric amplifier in such manner that the
amplifier output current shall consist of peaks
and that these peaks shall have, for example, an
amplitude dependent upon the luminocus inten-
ity of the point explored by the transmitter
scanning. "

It comes about in this fashion, for example,

that a white surface may correspond to a suc-

cession of peaks of great amplitude and a black
surface to a succession of peaks of low ampli-
tude, or even extending as far as-the suppression
of the peaks. Stated otherwise, the white por-
tions of the image may correspond to positive
peaks and the black portions: to negative peaks,
in a symmetrical output circuit.

Fig. 10 shows a letter, a T, for example, which
the scanning analyzes Into successive points.
One point of this letter, characterized by an
image element A, is explored by the scanning
system along line BC by means of spot S. This
spot will remain a relatively short time at point
A of the image, and this point may be charac-
terized by a minimum a, ¢’ during which a cer-
tain number of pulses control the operation of
the amplifier of the scanning tube. The peaks
A shown in Fig. 11 are thus obtained. A trans-
mitter operating on waves of the order of magni-
tude of decimeters, for example, may then be
modulated by the trains of pulses whose ampli-
tude is controlled by the Iuminosity of the image
at the points successively scanned, in such a way
that a minimum number of pulses, ten for ex-
ample, will form an elementary point of the
image. |

The receiver mayv comprise then, according to
one embodiment of this invention, the circuit
shown schematically in Fir. 12. Antennsa circuib
| supplies receiver 2, which, after detection of
the signals, operates the grids 2 and {1 of two
amuplifier tubes 5 and 5. 'These tubes are bhiased
so that in the absence of received pulses both of
them will be grid blocked and tube 15 will con~
duct only when pnulses are present at the same
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time at both grids 10 and {l. By connecting
plate 4 of tube § to gn artificial transmission line

b having for example taps 1, 8, 9, ete. for differ-

ent transmission time delays, when a pulse un-
blocks grid 3 of tube § the peak is amplified hy
this latter tube and transmitted to retardation
line 6, which in turn fransmits it at the end of a
definite time equal to the time between pulses in
a train to the control grid, 10, for example, of tube
I5.
ceives a pulse coming from the retardation line,
and when a pulse is also received at grid 1.
Due to the unblocking of tube 5, pulses are
transmitted to terminals {3—14 of load resistance
16, connected to plate {2, only. It will be seen
therefore that the first pulse of a train of pulses
does not appear at load resistance 18 because no
delayed pulse i1s present at grid 10 at the same
time that the first pulse arrives at grid il. How-
ever, all pulses in the train subsequent to the
first do appear at load resistance 8§ because each
pulse in the train acts as a “gate” for each suc-—
ceeding pulse. - |

'The circuit of Fig. 12 therefore ensures the
selection of the pulses as distinguished from the
static, because of the use of retardation trans-
mission line §. Moreover, while such an artificial
line may be considered up to a certain point as s
filtering network, it offers a substantial advan-
tage over a filter,
finding its way into g filter is converted into a
pulse of shape sine wfZ. The same is not true with
a, retardation line, as here shown, and hence grig
{0 of the tube 5 will be unblocked only at the
precise instant when the initial pulse received by
antenna § reaches this grid. It is at this identi-
cal instant that another pulse of the train ar-
riving at grid 3, at the same time as at grid (i,
can possibly appear at terminals 13, {4 of the
output circuit, because when this second pulse
arrives at grid H1, the first pulse, having suffered
g sSuitable retardation in line &, will be just on
the point of unblocking grid 18. Tube 15 can
operate as an amplifier or a relay only when it

receives on the grid 18 thereof the pulses coming .

from retardation line 8.

A receiver incorporating features of the in-
vention may further comprise a certain number
of circuits similar to that of Fig. 12 or derived
from that circuit. In particular, it may comprise
a, certain number of successively released cascade

stages of triode or pentode type of electronic
tubes, not unblocking an amplifier or not oprer-
abting an amplifier except at the conclusion of
The selectivity of
the relay circuit will then be higher or lower de~
pending upon the arrangement and the number

a certain number of peaks.

of releasing or unblocking occurrences.
Likewise, according to another feature of this
invention, a series of different relay circuits may

be controlled at the receiver by peaks of differ-

ent characteristics, e, g., widths, spacings, ete.,
characterizing different signals.
may have a different degree of retardstion in its
coupling circuit. This arrangement may further

be simplified by combining an unblocking circuit
erent retardations for

with different taps for dif
unblocking different circuits, which thus ensures

selections of transmission paths leading to a cer-:
tain number of receiving tubes, when multiplex 7

working is involved in the set-up.

If a message has not been properly received at

a receiving point, the latter sends back to the

transmitter a particular signal requesting a new.
scanning of the message. This scanning may be

‘This grid {0 unblocks tube 5 when it re-

Every electrical disturbance :

Fach relay:
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controlled automatically or manually upon re-
ceipt of the signal requesting repetition. |

In addition to the modulation of peaks as to
width or duration, relative spacing, ete., such a
systemi is applicable to the case of amplitude
modulation of peaks. In fact, a large number of
systems may be based upon the circuit of Fig. 12,
both for radio-telephone communications and for
telegraph or mulfiplex television fransmission,
especially the text transmission more particularly
described in the herein described embodiment of
this present invention.

According to another feature of this invention,
differently spaced peaks are provided for the
signals, bringing about the release of the scan-
ning at the receiving station and the synchroni-
zation of the scannings at the transmitting and
receiving ends while effecting the modulation
corresponding to the black and white elements,
respectively, of the image.

At the receiving terminal, the device is always
in circuit and ready to operate, the scanning of
the receiver being continuous but the illumina-
tion of the spot occurring only each time that
the scanning spot at the transmitter passes over
the black elemental points of an image that is to
be transmitted. Otherwise, the scanning of the
receiver need not take place except upon a spe-
cial transmission signal or yet according to a
given repetition frequency.

Inasmuch as the receiver is non-responsive to -
the transmitter when there is no modulation,
hence no transmission taking place, the synchtro-
nization, according to one feature of this in-
vention, is provided by sending at the end of each
scanning line of the analyzer or scanner, a train
of pulses, ten for example, whose spacing is not
identical with that of the modulation pulses.
This sending of pulses is controlled by the re-
laxation oscillator used for the exploration or
scanning, and this synchronization emission takes
place only during the periods when there is no
modulation to be transmitted, by utilization, for
example, of ClI'Cl:[ltS having suitable time con-
stants.

- Any other known arrangement may also be

used for controlling the sending of the synchro-

nization pulses. Particularly, black dashes of a
given duration may be caused to appear, which
will defermine the sending of the synchroniza-
tion pulses before the beginning of each text or
message. |
Fig. 13 shows schematically an example of a
transmitting installation incorporating certain
features of this invention. In this figure, a tape
41 carries recorded thereon in any suitable man-
ner, as agbove described, the matter to be trans-
mitted. This tape, which is not necessarily to be
unrolled continuously, advances in a continuous
movement during the periods of transmission.
In fact, inasmuch as the emission is stopped auto-
matically during the periods when there is noth-
ing recorded on the tape, the latter may be al-
lowed to remain stationary when at a blank por-
tion, even if the rest of the system is in operat-
Ing condition, because there is no high frequency
current at the transmitter. The recording sys-
tem 42 may be of the automatic telegraph relay
type or of any other type allowing a message to
be recorded on tape &1. It is possible also to
provide at 43 a space sufficient for writing by
hand or for drawing a sketch upon tape 41,
Lens 44 projects the luminous image of the
tape determined or illuminated by light source
45, by reflection, for example, upon mosaic screen
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A6 of scanning cathode-ray tube 47. The bear
of this cathode-ray tube, generated by electron
gun 48, as well known in the art, describes 2 line
49 50 in continuous fashion, while tape 4{ is un-
rolling. There follows an analysis or scanuing,
in the form of very closely spaced lines, of the
message recorded on tape 41. The photoelectric
current, thus produced, is amplified by amplifier
5{. However, while scanning circuit ¥2 brings
about the displacement of the beam on mosaic
screen 46 by means of a sawtooth scanning volt-
age, peak generator 53 converts the modulated
current of amnplifier 54 into pulse traius.

The train of pulses nroduced by peak gen-
erator 52 have a well-defined repetition irequency
or spacing. A second peak generator B4 is oper-
ated at the end of each scanning line, when the
spot arrives at 38, for example, during a very
short period of time corresponding to ten suises,
for example, but these ten pulses are generated
at o repetition frequency different from thai of
generaitor 53. *

At the receiving terminal, as at the transmit-
ting end, the rapidity of the transmission makes
desirable the use of a cathode-ray tube. TwoO
alternative methods of reconstructing a trans-
mitted image may be employed, either separately
or in combination, viz., the direct reading or
observation and the recording of the transmit-
ting signals. |

An illustrative but not limiting embodiment
of one form of o receiver incorporating features
of the invention is shown schematically in g, 14,
The receiver shown in this figure may be con-
stantly ready to function, i. e., ready to recelve
a Imessage. |

The scanninz of the cathode-ray tube of the
receiver may be performed in synchronism with
the scanning selected at the transmitier. In the
case where the scanning at the transmitier is
such as shown in Fig. 13, receiver cathode-ray

tube 22 will be scanned constantly by a lateral
sawiooth voltage, at high speed, corresponding
tn the transmitter scanning of line 43, 5.

A second scanning is provided for cathode-ray
tube 22, because the system of constant scanning
in the form of a simple line could not produce
sn image of the transmission upon the receiving
tube without the additional element oi & second

vertical scanning.

F o
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The receiver of Fig. 14 may comprise & collect-

ing antenna circuit {8’ and a receiver {7, supply-
ing a pulse selector {8, is arranged aceeording to
the method indicated with reference to Fig. 12,
this selector comprising the various artificial
line elemnents making it possible to separate the
synchronization peaks and the modulation sig-
nals proper.

Amplifier 19 will receive the modulation peaks
and control the actuation of cathode-ray tube
29 only when signal modulation 1s being trans-
mitted. The scanning also may be made con-
tinuous, nothing however, appesring on the
sereen while no message is being transmitted.

Amplifier 20, which receives the selected syn-
chronization pulses, serves to control the relaxa-
40 oscillator (not shown) which latter produces
the horizontal rapid scanning of lines, and re-
laxation circuit 2!, which is intended ior the
relatively slow vertical scanning, may preferably
be synchronized with rapid scanning ampli-
fier 280. |

The message may be read at the same rate at
which it is transmitted, on the screen oi cathode-

D5
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ray tube 22, which is chosen so as to have suit-
able persistence of luminescence.

The message may be very short or of a pre-
determined length, but it may not be absolutely
assured that a copy can be made of the whole
of this message, at the exact instant it is re-
ceived, TFurthermore, it may be desired to keep
a record of such reception.

The receiving system shown in Fig. 14 there-
fore comprises means, illustrated as cne embodi-
ment only, for recording the messages while di-
rectly observing them on the screen of tube 22.
This recording is rapid, in order to bhe able to
observe very quickly a large surface of the trans-
mitted images, either to have an idea of the
whole or to search for some detail and make &
sketeh thereof. |

For this purpose, a second indicating or re-
ceiving cathode-ray tube 23 is supplied by modu-
lation amplifier 19 and rapid scanning amplifier
20, in order that the spot of this last mentioned
cathode-ray tube shall continuously describe a
Iine similar to that of the scanning tube at the
transmitting terminal. |

The fluorescent substance of the screen of
cathode-ray tube 2% is chosen such that it shall
he suitable for a photographic recording, i. e.
have g rapid factor of decay of luminosity, while
that of the screen of tube 22 has much greater
luminous persistency and is of a luminous color
value facilitating visual observation. Cathode-

ray tube 23 is enclosed in the recording device

proper, 24, and lens 25 reproduces the image of
the scanning displacement of the spot upon
photographic film 26, which, for example, may
consist of a motion picture film insensitive to red
light.

It should be noted that, since the signal 1is
transmitted at a very high speed, further ac-

+ eount should here be taken of the low degree

luminosity of the reproduced image appearing
on the screen of tube 23. One result thereof is
that the dimensions of the photographed image
will have to be reduced. This however does not
offer any very great difficully, because the high
degree of definition of such reproductions is well
known in the art. Moreover, the fact that the
photographic recording is reduced in order 10
take better advantage of the low degree of lumi-
nosity of the screen of the cathode-ray tube for
rapid scanning, makes it possible to use a very
slow speed of advance of film 26, a speed that
therefore may be retained without excessive
wastage during the intervals between transmis-
sions. It is clear, however, that any suitable-ar-
rangement may be provided for completely stop-
ping the film during these intervals, if so desired.

Once exposed, film 28 may pass immediately
into a continuous develoving bath 271. The lumi-
nous intensity of the cathode-ray ftube being
always constant, on the one hand, and the un-
rolling or passage of the film occurring always
2t the same speed, on the cther, the continuous
development offers no difficulty and further-
more may allow the film to pass, when 1t comes
out of bath 28, before an optical system 29, 30
comprising a hooded red-light source 31, for ex-
ample, and an optical observation system 32.
This latter allows an observer to see an enlarged
image of the film and to observe a relatively large
area of the latter. The film may then be washed
and fixed according to the usual methods, as well
known in the photographic art.

The embodiment just described as an example
therefore gllows the transmission and reception
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of messages or images whose duration is of the
order of one twentieth of a second. It is clear,
however, that numerous modifications and
adaptations may be made thereof, as also of the
other arrangements described, without depart-
- Ing from the scope of the invention,

What is claimed is: |

1. A television system in which each picture
point is represented by s plurality of pulses com-
prising means for generating electrical signals
corresponding to an image to be transmitted,
means for generating pulses having a predeter—
mined time spacing, means coupled to said first
two means for combining said signals and said
pulses, means coupled to said combining means
for transmitiing the output sighals of said com-
bining means and means for receiving said sig-
nals comprising g, first electronic tube compris-
ing control and output electrodes, g second elec-
tronic tube comprising control, output and ancil-
lary controlling electrodes, means for coupling
sald received signals to said control electrodes,
a delay network connected between the output
electrode of said first tube and the ancillary elec-
trode of said second tube for delaying the output
of salid first tube for g time equal to the interval
between said pulses, an output circuit connected
to the output electrode of said second tube and
means for biasing said control electrodes, the
blas applied to said second tube being sufiicient
to prevent operation of said second tube in the
absence of signals at both said control and
anciidlary electrode of said second tube.

2. In g television system in which each picture
point is represented by a plurality of pulses a re-
ceiver for receiving trains of spaced puises, in-
cluding signal receiving and amplifying means,
means for selective dlscrlmmatlon of pulses ac-
cording to the spacing of said pulses, a cathode-
ray tube having a fluorescent screen, means for
controlling the cathode ray of said tube by said
selected pulses, and means for scanning the
screen of said tube in two dimensions by the
cathode ray thereof, said screen having a lumi-
nous persistence sufficient to allow reading of
the reproduced image appearing thereupon.

3. Television receiver according to claim 2, and
further including second means for selective dis-
crimination of pulses according to the spacing
of said pulses, said means being selective of
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pulses having a spacing different from said first- |

mentioned selected pulses, a separate amplifier
responsive to said pulses selected by said last-
- mentioned selected pulse signals and means con-
necting the output of said amplifier to at least
one of said means for scanning said tube screen.

4. A television system in which each picture
point is represented by a plurality of pulses com-
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prising means to scan an image in a predeter-
mined manner and to produce electrical signals
dependent upon the characteristics of said image,
means to break up the signal produced by said
scanning into repetitive peaks, there being a plu-
rality of said peaks for each elemental area of
sald image and said peaks having a predeter-
mined constant repetitive rate, means for trans-
mitting the signals thus produced, means for re-
ceiving the signals so transmitted, means for
separating the signals thus received from un-

‘desired interference sighals, said means compris-

ing a pair of circuit channels, means to feed the
signals into said channels, a retardation line in
one of said channels for delaying the signals in
sald channel for a time equal to the interval be-
tween said peaks, a common output circuit for
sald channels, means for causing said output
circuit to respond only when signals appear
simultaneously at the ends of said channels, and
means to reconstitute the signals appearing in
sald output circuit into a visible image.

5. A television system according to claim 4, in
which gdditional repetitive peaks are provided
at spaced intervals of said scanning for syn-
chronizing purposes, said peaks having a differ-
ent repetition rate from that of said repetitive
peaks constituting said signal, and means for
separating said synchronizing peaks from said
signal peaks comprising g pair of circuit chan-
nels, a retardation line in one of said channels
for delaying signals in said channel for g time
equal to the interval between the peaks of said
synchronizing peaks, means to feed the received
sighal into said channels, a common output cir-
cuit for said channels, and means to csuse said
output circuit to respond only when signals
reach the ends of sald channels simultaneously.

JOSEPH BION.
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