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The present invention relates to television re 
ceivers and has for its object improvements 
Whereby these receivers are rendered both sim 
pler and more efficient. 
According to these improvements, in the said 

television receivers use is made of the amplifiers 
known as “electron multipliers', in which a pri 
mary electronic emission of thermionic or photo 
Sensitive origin is amplified owing to the produc 
tion of secondary electrons by Successive impacts 
on the auxiliary electrodes of great secondary 
emissivity. Such tubes may in certain cases ad 
vantageously replace the amplifiers comprising 
thermionic tubes in Cascade. 

In this application of such an electron multi 
plier to television receivers, the invention provides 
for the use of a common high tension source of 
electricity, serving Wholly or in part to feed the 
electron multiplier and to feed the image-repro 
ducing cathode tube, and, in a general manner, 
to feed the various elements of the receiver. 
The invention also provides an improved tele 

vision receiver in which the electron multiplier 
and the image-receiving cathode tube are con 
nected in a common vessel, the various electrodes 
of which are fed by a common source of elec 
tricity. 
The invention also covers, in television receiv 

ers with electron multiplier, certain other im 
provements which will appear from the following 
description and from the accompanying dra WingS. 
In these drawings, 
Figure i shows diagrammatically a television 

receiver in which an electron multiplier and a 
cathode tube associated therewith are fed by a 
Common Source of electricity. 

Figure 2 illustrates diagrammatically a televi 
sion receiver comprising the connection of the 
electron multiplier and the cathode tube in a 
common vessel. 
The radioelectric receiver , which may be ex 

tremely simple and comprise a single tuning cir 
cuit 2, is connected to an aerial 3. It may be 
connected by a change-over switch 4 placed in 
the position 4. With a detector stage 5, the circuit 
of Which may be closed by a Switch 6 on a resist 
ance 7, which serves as a coupling element be 
tween the detector stage 5 and an electron mull 
tiplier 8, of which Figure 1 diagrammatically 
shows a form. 
This multiplier acts as an aperiodical amplifier. 

A voltage divider 9 permits of feeding the differ 
ent electrodes 0 of this tube by means of the 
feeding source of the cathode tube 2 for the 
reception of images. This constitutes one of the 

(CI. 178-7.5) 
principal advantages of the invention, because 
the production of a separate high-tension source 
for the electron multiplier would entail expense 
Which would be prohibitive for a receiver. 
A modulating electrode 3 is provided in the 

tube 8 to be influenced by the detector stage 5. 
The cathode 4 may be heated as is assumed in 
Figure 1, or photo-sensitive and subjected to the 
action of a source of light as in Figure 2. The in 
vention also covers the following functional mod 
ifications given by Way of example: If the Wave 
on Which the transmissions to be received take 
place is not too short, the high-frequency current 
received in the receiver may be amplified di 
rectly by the tube 8 by placing the change-over 
switch 4 in the position 4b and opening the switch 
6. In this case, the detection only takes place 
at the exit from the tube 8 by a detector 5, or 
use may be made for the detection of the Wehnelt 
cylinder (modulating electrode) of the cathode 
tube 2, in which case, the detector 5 being dis 
pensed with, the two connections 58 are con 
nected respectively to the cathode and to the 
Wehnelt cylinder of the tube 2. 

If, on the other hand, it is a question of very 
shortwaves, the known frequency-changing meth 
Od may be applied before the application of the 
Oscillations received at the amplifier 8. In this 
case, the change-Over Switch 4 being still in the 
position 4b and the Switch 6 open, the frequency 
changing may be effected, for example, With the 
aid of a local auxiliary oscillator 6 acting on the 
first accelerating electrode 1 of the tube 8. It 
is also possible, should the cathode 4 be photo 
Sensitive, to modulate by the auxiliary oscillator 
the Source of light 8 (Figure 2) acting on the 
cathode 4. 
The invention also covers the use of the non 

linear characteristics of the electrodes emitting 
Secondary electrodes (acting as negative resist 
ances) for producing automatically self sustained 
Oscillations in the circuit of the tube 8 by in 
Serting a Suitable Oscillatory circuit therein. 

It may be observed that the high-frequency 
amplification. With or Without frequency chang 
ing is of interest in that it permits of transmit 
ting Without difficulty the continuous compo 
nent, the importance of which to the quality of 
the images is known. It is sufficient to establish 
the connection with the final detector by mag 
netic Or electric coupling. 
Another improvement according to the present 

invention is characterised by the assembly of the 
electron multiplier 8 and of the cathode tube 2a 
in a common vessel 9 (Figure 2), the final col 
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lecting anode 20 of the multiplier being made to 
emit secondary electrons and Serving as a cath 
Ode for the Braun tube 22. 
The collecting anode 20 of the multiplier has, 

for example, the form of a sphere, but any other 
form may be selected without departing from the 
Spirit of the invention. Under the influence of 
the fiux of electrons coming from the multiplier 
formed by the series of electrodes O of high Sec 
Ondary emissivity, this anode 20 emits secondary 
electrons. These secondary electrons, acceler 
ated by the known system of electrodes of the 
tube 28, form the cathode beam, the impact of 
Which on the fiuorescent screen 2 constitutes the 
luminous inage point. 
The modulation of the intensity of this beam 

takes place, according to the invention, directly 
by variation of the flux of electrons, through the 
tube 88 in accordance with the potential of the 
modulating electrode 3, which is controlled by 
the intensity of the radio-electric signals re 
ceived. The synchronisation of the Sweeping of 
the image point may be carried out, also accord 
ing to the invention, by doubling the last elec 
trode but One of the tube 8 so as to form a con 
denser a, b, through which the synchronising 
signals act on the Sweeping circuit 22 according 
to a known process. A suitable impedance 23 
is then inserted in the feed circuit of the electrode 

a. 
The same method (use of an electron multi 

plier fed by the general high-tension source) 
may be used, according to the invention, for the 
radiophonic receiver combined with the television 
receiver. The necessary selectivity may then be 

2,181,720 
obtained by the loose coupling of supplementary 
Oscillatory circuits disposed before or after the 
multiplier, or inserted in the anode circuits there 
of with or without retroactice coupling. 
What I claim is: 
i. In a television receiver comprising an elec 

tron multiplier and a cathode ray oscillograph 
the combination with a single source of electric 
ity of a potentiometer in shunt with Said source, 
a plurality of taps on said potentiometer for feed 
ing the different multiplier and Oscillograph 
electrodes, an auxiliary electrode arranged with 
in said multiplier and forming a condenser with 
the last but one electrode of Said multiplier for 
tapping the synchronization signals in the elec 
tron flux traVersing said multiplier, and means 
controlled by the circuit of said auxiliary elec 
trode for Synchronizing the SWeeping of the 
image point in said Oscillograph. 

2. In a television receiver comprising an elec 
tron multiplier and a cathode ray. Oscillograph 
enclosed in a common vessel the combination 
With a single source of electricity of a potentiom 
eter in shunt with said source, a plurality of taps 
On Said potentionleter for feeding the different 
Inultiplier and Oscillograph electrodes, an aux 
iliary electrode arranged. Within said multiplier 
and forming a condenser With the last but one 
electrode of said multiplier for tapping the Syn 
chronization signals in the electron flux travers 
ing Said multiplier, and means controlled by the 
circuit of said auxiliary electrode for Synchro 
nizing the Sweeping of the image point in said 
OScillograph. 

RENE BARTHELEMY. 
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