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This invention relates to a new process to as 
Sure the synchronism of a relaxation oscillatory 
System by means of electric signals coming from 
an outside station. It concerns more particu 
larly the synchronization of television receiving 
stations comprising a relaxation device controlled 
by the Synchronization signals coming from a 
transnitting station. 
One of the most important applications of the 

invention is that of assuring the syncronism be 
tween a transmitting station and the electronic 
beam of a Braun tube at the receiving station. 

Present-day Braun tube receivers generally 
comprise two beam-deflecting devices of any of 
several well-known types. One type consists 
of a condenser which is charged progressively, 
and a relay of the extreme vacuum or gas type 
through which the condenser suddenly discharges 
when this relay receives the synchronization sig 
nals coming from the transmitting station. This 
System has the drawback that if one of the sig 
nals fails or if a parasitic or spurious impulse re 
leases the relay out of time, then the image be 
comes defective. : 
The present invention is based on an entirely 

different process which consists in providing lo 
cally a relaxation device having a frequency very 
near that of the frequency of the lines or of the 
images of the transmitting station, and which 
is completely controlled and compelled to re 
main in coincidence with that of the transmit 
ting station, by the continuous measurement of 
the difference in phase between the signals or 
Oscillations developed by these two devices. Con 
trary to what has been done up to the present 
time, the signal received is not used to release 
the local relaxation device at the initiation of 
each relaxation cycle, but the latter operates in 
dependently of the transmission of the synchro 
nization signals and its instantaneous frequency 
is momentarily controlled by a device which au 
tomatically compensates for the phase displace 
ment between the synchronization signals and 
the oscillations of the relaxation device. 

In accordance with the invention, there is pro 
vided in a television receiver, a circuit for sup 
plying periodic synchronizing signals consisting 
of a Series of periodic pulses of small energy con 
tent relative to that of a sine wave of the same 
frequency and amplitude and subject to spurious 
pulses of similar nature and to momentary in 
terruptions, a relaxation oscillator proportioned 
to generate a periodic output wave of substan 
tially the same average frequency as the syn 
chronizing signals in the absence of a frequency 

Application for 
n 

(C. 250-36) 

5 

l 

5 

2 

30 

35 

correcting control voltage applied thereto, and 
means for substantially eliminating the effect of 
spurious pulses and momentary interruptions of 
the periodic pulses. This last-mentioned means 
comprises means for deriving a periodic wave 
dependent in wave form upon the phase differ 
ence between the synchronizing signals and the 
output wave of the relaxation device, together 
with means for developing from the derived wave 
a unidirectional frequency-correcting control 
voltage. This control voltage is utilized to vary 
the instantaneous frequency of the relaxation 
device, thereby substantially to maintain the 
output of the device in phase with the synchro 
nizing signals, and an output wave of the relaxa 
tion device is utilized to effect a scanning op 
eration of the receiver. 

In accordance with One Specific embodiment 
of the invention, the very short synchronization 
impulses are transformed into signals the wave 
form of which resembles that of the oscillations 
of the local relaxation device and the differ 
ence in phase between the two signals of the 
same wave form is measured. The result of this 
measure is preferably that of causing a drop in 
voltage across a resistance which is a function 
of the phase displacement, and this variation 
in voltage is utilized in order to correct the aver 
age frequency of the local relaxation device. The 
arrival of a parasitic impulse or the absence of 
the synchronization signal has practically no 
effect on the quality of the image, because the 
energy content of such a single pulse or such a 
single Synchronizing signal is so small that the 
variation in the average voltage across the re 
sistance resulting therefrom is too small to mod 
ify in an appreciable manner the average fre 
quency of the relaxation device; in other words, 
the framing of the image suffers practically no 
modification. 
The invention will be better understood by 

reference to the drawing, which illustrates by 
way of example a special manner of execution of 
complete control of the frequency of a 'thyra 
tron' relaxation device which feeds a Braun 
tube by means of the synchronization pulses of 
a standard carrier-wave television transmitting 
station and in which Figs. 1 and 2 represent, as 
a function of time, the wave form of the signals 
in different parts of the apparatus; and Fig. 3 
shows the basic diagram of a synchronizing sys 
ten in accordance with the invention. 

In Fig. 1, is the form of the synchronizing 
signals after selection or separation from the 
composite received television signal, which may 



2 
include also synchronizing signals of other types, 
and, therefore, represents a wave comprising rec 
tangular pulses derived from the synchronizing 
signals. By means of a circuit having a certain 
time constant, which is introduced in accordance 
with the invention, these signals are transformed 
into a signal of saw-tooth wave form, curve 2, 
therefore, also representing a wave form derived 
from and dependent upon the synchronizing sig 
nals. The cturve 3 in full lines represents the 
voltage of the same wave form supplied by the 
local relaxation device, which is assumed to be 
almost coincidental in phase with the television 
transmitting station. The curve 4 in full lines 
shows likewise the voltage of this relaxation de 
vice in the case where a large phase difference 
exists between the local relaxation device and the 
transmitting station. In this figure there can 
be seen in dot and dash lines the inverse curves 
of the voltages 3 and 4. 

In accordance with the invention, the phase 
difference between the voltage wave of curve 2 
and of the curves 3 or 4 is measured. This 
measurement is obtained by algebraically com 
bining the wave of curve 2 with the inverse waves 
of curves 3 or 4, that is, by subtracting or tak 
ing the difference between the two voltages and 
by rectifying the effective voltage so derived. 
This operation consists in adding the ordinates 
of curve 2 with those of the curves in dot and 
dash lines representing the inverse of either 
curve 3 or curve 4. 
The principle of this measurement appears 

clearly if reference is made to Fig. 2, where it 
can be seen that it is possible to obtain very 
easily a wave the effective value and Wave form 
of which depend on the phase difference between 
the transmitting station and the local relaxation 
device. In this figure, 5 designates. the sub 
traction of the two voltages when these voltages 
are almost in phase opposition (curves 2 and 4 
of Fig. 1). In curves 6 there is shown the same 
subtraction of these two voltages when they are 
almost coincidental in phase (curves 2 and 3 of 
Fig. 1). Lines and T' indicate the rectified 
voltages which correspond, respectively, to the 
waves 5 and 6 and, therefore, represent the peak 
values of the waves on the lower side of their 
alternating current axes represented by the 
broken horizontal line in each case. These values 
of the rectified voltage greatly differ in the two 
cases and, therefore, depend on the phase lag 
or displacement between the curves 2 and 4 or 
2 and 3 of Fig. 1. When the voltages supplied 
by the synchronizing pulses and by the local 
relaxation device are essentially in phase, the 
average value of the corresponding rectified 
voltage, as indicated by line T is very small; 
that is, there is effectively no frequency-correct 
ing control voltage supplied to the oscillator fo 
which, in the absence of such frequency-correct 
ing voltage, generates an output wave of sub 
stantially the same average frequency as the 
Synchronizing signal. On the contrary, if the 
lag is appreciable, the rectified voltage is con 
siderable, as shown by line T. This rectified 
voltage is used to derive a unidirectional fre 
quency-correcting control effect momentarily to 
vary the instantaneous frequency of the local 
relaxation device in such a manner as to make it 
completely subservient to the frequency of the 
Synchronizing signals. 

If the relaxation device consists of a gas-filled 
tube such as a "thyratron' associated with a 
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frequency may be varied within rather wide 
limits by changing the value of the blas of the 
"thyratron' grid. As this bias increases, the 
frequency of the oscillations decreases. It can 
easily be understood that it is possible to realize 
automatic control if the lag is initially reduced 
to a very low value. If the lag tends to increase, 
the frequency of oscillation of the local relaxa 
tion device is varied minutely and momentarily 
by an amount to adjust the instantaneous fre 
quency of the relaxation oscillations in such a 
direction that it compensates this lag, due to the 
modification of the bias of the grid. 

Fig. 3 shows the details of a specific embodi 
ment of the invention utilizing the proposed 
control System in the particular case in which a 
'thyratron' is used in the relaxation device. 
In this figure, 8 designates the cathode of the 
"thyratron' and ?o in its plate. The condenser 
lf, charged through the resistance 2 by the 
colntinuous voltage source 20, constitutes with 
this resistance and with the “thyratron' the 
local relaxation device which serves to displace 
the cathode-ray beam in the Braun tube 22 and 
thereby effect a scanning operation in the re 
ceiver. The numeral 23 designates the radio 
receiving set which receives the composite tele 
vision signal including the synchronization im 
pulses; the latter are selected by the tube 24 in 
accordance with their amplitude or by other 
well-known devices and appear as a signal of 
the wave form of curve f of Fig. 1. Due to a 
resistance 5 and a condenser 9 these impulses 
are transformed into a saw-tooth voltage across 
the load resistor 5 of tube 24. The voltage 
which corresponds to the difference between 
the drops in voltage in the resistances 2 and 
5 is applied to the primary winding 6 of a 

transformer. Thus the amplitude of the periodic 
pulsating voltage corresponds to the difference 
between the drops in voltage in the resistances 
2 and 5. The secondary winding T of this 

transformer charges through a rectifier 8 con 
sisting, for instance, of a copper-oxide disc, a 
cordenser 4 which slowly discharges through 
the resistance f3. The grid of the “thyratron' 
9 is connected through a resistance 9 with the 
terminal of this condenser 4. The average 
potential on grid 9 thus varies with the average 
voltage between the terminals of the circuit 3-4 
which has a certain time constant; in other 
Words, the average potential on the grid of the 
"thyratron" is a function of the phase displace 
ment between the oscillations of the local relax 
ation device and the synchronization signals. 
This average potential defines the frequency of 
the relaxation device. In order to obtain an 
average value of the voltage across condenser 
4 corresponding to the values 7 and 7 of Fig. 2. 

it is necessary that the load circuit 3-4 of 
rectifier 8 have a time constant which is long 
compared to the period of the synchronizing sig 
nals. Rectifier 8 and its associated load circuit 
effectively provides a conventional peak-recti 
fler circuit effective to measure the peak ampli 
tude of the voltage across secondary winding IT 
on One side of its alternating current axis. 
Specifically, the circuit is effective to measure 
the peak value of the voltage waves 5 and 6 of 
Fig. 2 on the lower side of their alternating cur. 
rent axes, as represented by the ordinates T an' 
7 of Fig 2. 
Under normal conditions the "thyratron" dis 

charges slightly before the arrival of the syn 
chronizing pulse. There results from this a cer 
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tain effective value of the current in the trans 
former B-T and a certain value of the rect 
fied current and therefore a certain blas of the 
grid 9. This value corresponds exactly to that 
for which the frequency of the relaxation device 
is equal to the frequency of the synchronization 
signals and the two are substantially in phase. 
The system is controlled for the reason that if 
the local relaxation device tends to accelerate 
for any reason whatsoever there is an increase 
in the phase difference between the saw-tooth 
currents in the resistances 2 and 5. The cur 
rent in the transformer - also increases 
and also the bias of the grid 9. This has the de 
sired effect of reducing the frequency of the 
relaxation device. Wice versa, if the relaxation 
device tends to slow down, the phase difference 
decreases and likewise the average bias of the 
grid 9. The effect of this is momentarily to in 
crease the instantaneous frequency of the relax 
ation device. The relaxation device therefore 
remains in this manner in synchronism and in 
phase with the synchronization signals. 
In summary, therefore, it is seen that, by the 

arrangement of Fig. 3 there is provided in a tele 
vision receiver, a circuit including tube 24 for 
supplying periodic synchronizing signals consist 
ing of a series of periodic pulses of small energy 
content relative to that of a sine wave of the 
same frequency and amplitude and subject to 
spurious pulses of similar nature and to momen 
tary interruptions. Also, it is seen that the gas 
filled "thyratron' tube is included in a relaxa 
tion device for generating a periodic output wave 
of substantially the same average frequency as 
the synchronizing signals translated by tube 24 
in the absence of a frequency-correcting control 
voltage applied thereto. In order substantially to 
eliminate the effect of the spurious pulses and 
monentary interruptions of the periodic syn 
chronizing signals, there is provided means corn 
prising transformer winding 6 and resistors 2 
and 5 effective to develop a periodic wave in 
secondary winding which is dependent in wave 
form upon the phase difference between the syn 
chronizing signals and an output wave of the re 
laxation device. The rectifier 8 and time-con 
stant circuit 3-4 constitutes a means for de 
veloping from the periodic voltage wave devel 
oped in secondary winding T a unidirectional 
frequency-correcting control voltage which is 
applied to the input circuit of the gas-filled tube 
to vary the instantaneous frequency of the re 
laxation device, thereby substantially to maintain 
the output of the device in phase with the syn 
chronizing signals. Means are also included in 
the circuit for applying an output wave of the 
relaxation device to the pair of scanning plates 
of the Braun tube 22, thereby to effect a scan 
ning operation of the receiver. 
The advantage of this device over former sys 

terms lies in the fact that the synchronization 
signals may be absent either on account of fad 
ing or on account of parasitic disturbances or 
else additional disturbing signals may enter, 
without causing the local relaxation device, how 
ever, to cease to operate and consequently with 
out causing the sweeping or scanning of the lines 
or images of the Braun tube 22 to cease to exist. 
On the other hand, the changes which may 

appear in the frequency of the sweeping or scan 
ning on account of these different disturbances 
are very slow and very gradual, so that the later 
al displacements of the image which may origi 
nate on account of the lack of synchronization 
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signals or on account of the presence of dis 
turbing signals are of a very slight amplitude 
and there do not appear any longer on the screen 
of the Braun tube completely desynchronized 
strips which completely blur the image, as in the 
case of present-day apparatus. 

Having thus described my invention, what I 
clan is: 

1. In a television system, a receiver including 
a relaxation device having a saw-tooth output 
wave form, a source of synchronizing signals ex 
ternal to said receiver, means for transforming 
said synchronizing signals to have a wave form 
substantially the same as the output wave form 
of Said relaxation device, and means for varying 
the frequency of said relaxation device in ac 
Cordance with the phase difference between the 
output of said relaxation device and said trans 
formed synchronizing signals. 

2. In a television system, a relaxation device 
having a saw-tooth output wave form and in 
cluding a gas-filled tube having a grid, a source 
of synchronizing signals, means for transforming 
said synchronizing signals to have a wave form 
substantially the same as the output wave form 
of said relaxation device, means for producing a 
direct current voltage the amplitude of which is 
a function of the phase difference between the 
output of Said relaxation device and said trans 
formed synchronizing signals, and means for ap 
plying said direct current voltage to said grid. 

3. In a television system, a receiver including 
a relaxation device having a saw-tooth output 
wave form, a source of synchronizing signals ex 
ternal to said receiver, means for transforning 
said synchronizing signals to have a wave form 
substantially the same as the output wave form 
of said relaxation device, means for producing a 
potential which is a function of the phase dif 
ference between the output of said relaxation de 
vice and said transformer synchronizing signals, 
and means for utilizing said potential to vary 
the frequency of said relaxation device. 

4. In a television system, a relaxation device 
having a saw-tooth output Wave form, a source 
of synchronizing signals, means for transform 
ing said synchronizing signals to have a wave 
form substantially the same as the output wave 
form of said relaxation device, means for pro 
ducing a direct current voltage the amplitude 
of which is a function of the phase difference 
between the output of said relaxation device and 
said transformed synchronizing signals, and 
means for utilizing said direct current voltage 
to vary the frequency of said relaxation device. 

5. In a television receiver, a circuit for supply 
ing periodic synchronizing signals consisting of 
a Series of periodic pulses of small energy con 
tent relative to that of a sine wave of the same 
frequency and amplitude and subject to spurious 
pulses of similar nature, a relaxation device for 
generating a periodic output wave of approxi 
mately the same average frequency as said syn 
chronizing signals, and means for substantially 
eliminating the effect of said spurious pulses and 
momentary interruptions of said periodic pulses 
comprising, means for deriving a periodic wave 
dependent in wave form upon the phase differ 
ence between said synchronizing signals and said 
output wave of said relaxation device, rectifier 
means for developing from said derived wave a 
unidirectional control voltage, means for utiliz 
ing said control voltage to vary the instantane 
ous frequency of said relaxation device, thereby 
Substantially to maintain said output of said de 



4. 
vice in phase with said synchronizing signals, 
and means for utilizing an output wave of said 
relaxation device to effect a scanning operation 
of said receiver. 

6. In a television receiver, a circuit for sup 
plying periodic synchronizing signals consisting 
of a series of periodic pulses of small energy 
content relative to that of a sine wave of the 
same frequency and amplitude and subject to 
spurious pulses of similar nature, a relaxation 
device for generating a periodic output Wave of 
substantially saw-tooth wave form and of ap 
proximately the same average frequency as said 
synchronizing signals, and means for substan 
tially eliminating the effect of said spurious 
pulses and momentary interruptions of said per 
iodic pulses comprising, means for deriving a 
periodic wave dependent in wave form upon the 
phase difference between said synchronizing sig 
nals and said output wave of said relaxation de 
vice, rectifier means for developing from said 
derived wave a unidirectional control voltage, 
means for utilizing said control voltage to vary 
the instantaneous frequency of said relaxation 
device, thereby to maintain said output of said 
device in phase with said synchronizing signals, 
and means for utilizing an output Wave of Said 
relaxation device to effect a Scanning Operation 
of said receiver. 

7. In a television receiver, a circuit for Sup 
plying periodic synchronizing signals consisting 
of a series of periodic rectangular pulses of Small 
energy content relative to that of a sine wave 
of the same frequency and amplitude and Sub 
ject to spurious pulses of similar nature, a re 
laxation device for generating a periodic out 
put wave of approximately the same average 
frequency as said synchronizing signals, and 
means for substantially eliminating the effect of 
said spurious pulses and momentary interrup 
tions of said periodic pulses comprising, means 
for deriving a periodic wave dependent in Wave 
form upon the phase difference between said 
synchronizing signals and said output wave of 
said relaxation device, rectifier means for devel 
oping from said derived wave a unidirectional 
control voltage, means for utilizing said control 
voltage to vary the instantaneous frequency of 
said relaxation device, thereby substantially to 
maintain said output of said device in phase with 
said synchronizing signals, and means for utiliz 
ing an output wave of said relaxation device to 
effect a Scanning operation of Said receiver. 

8. In a television receiver, a circuit for Supply 
ing periodic synchronizing signals consisting of 
a series of periodic pulses of small energy con 
tent relative to that of a sine wave of the same 
frequency and amplitude and subject to spurious 
pulses of similar nature, a relaxation device for 
generating a periodic output wave of approxi 
nately the same average frequency as said syn 
chronizing signals, and means for substantially 
eliminating the effect of said spurious pulses 
and momentary interruptions of said periodic 
pulses comprising, means for deriving a periodic 
wave dependent in wave form upon the phase 
difference between said synchronizing signals 
and said output wave of said relaxation device. 
peak-rectifer means for developing from said 
derived wave a unidirectional control voltage 
dependent upon the amplitude of said derived 
wave on one side of its alternating current axis, 
means for utilizing said control Wave to Vary 
the instantaneous frequency of said relaxation 
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output of said device in phase with said syn 
chronizing signals, and means for utilizing an 
output Wave of said relaxation device to effect 
a scanning Operation of said receiver. 

9. In a television receiver, a circuit for sup 
plying periodic synchronizing signals consisting 
of a series of periodic pulses of small energy con 
tent relative to that of a sine wave of the same 
frequency and amplitude and subject to spurious 
pulses of similar nature, a relaxation device for 
generating a periodic output wave of approxi 
mately the same average frequency as said syn 
chronizing signals, and means for substantially 
eliminating the effect of said spurious pulses and 
nonentary interruptions of said periodic pulses 
comprising, means for deriving a periodic wave 
dependent in Wave form upon the phase differ 
ence between said synchronizing signals and said 
output wave of said relaxation device, means 
including a rectifer and circuit having a time 
constant which is long compared to the period 
of said synchronizing signals for developing from 
Said derived Wave a unidirectional control volt 
age, means for utilizing said control voltage to 
vary the instantaneous frequency of said relaxa 
tion device, thereby substantially to maintain the 
output of said device in phase with said synchro 
izing signals, and means for utilizing an output 
Wave of said relaxation device to effect a scanning 
Operation of Said receiver. 

i0. In a television receiver, a circuit for sup 
plying periodic synchronizing signals consisting 
of a series of periodic pulses of small energy con 
tent relative to that of a sine wave of the same 
frequency and amplitude and subject to spurious 
pulses of similar nature, a relaxation device for 
generating a periodic output wave of substantial 
ly the same average frequency as said synchro 
nizing signals, and means for substantially elim 
inating the effect of said spurious pulses and 
momentary interruptions of said periodic pulses 
comprising, means for algebraically combining a 
periodic wave derived from said synchronizing 
signals and an output wave of said relaxation de 
vice to derive a periodic wave dependent in wave 
form upon the phase difference therebetween, 
rectifier means for developing from said last 
mentioned derived wave a unidirectional control 
voltage, means for utilizing said control voltage 
to vary the instantaneous frequency of said re 
laxation device, thereby substantially to main 
tain said output of said device in phase with said 
Synchronizing signals, and means for utilizing an 
output Wave of said relaxation device to effect a 
Scanning operation of said receiver. 

11. In a television receiver, a circuit for sup 
plying periodic synchronizing signals consisting 
of a series of periodic pulses of small energy 
content relative to that of a sine wave if the same 
frequency and amplitude and subject to spurious 
pulses of similar nature, a relaxation device for 
generating a periodic output wave of substan 
tially the same average frequency as said syn 
chronizing signals, and means for substantially 
eliminating the effect of said spurious pulses and 
momentary interruptions of said periodic pulses 
comprising, means for subtracting a periodic 
wave derived from sald synchronizing signals and 
an output wave of said relaxation device to de 
rive a periodic wave dependent in wave form upon 
the phase difference therebetween, rectifier means 
for developing from said last-mentioned derived 
wave a unidirectional control voltage, means for 
utilizing said control voltage to vary the instan 
taneous frequency of said relaxation device 
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thereby substantially to maintain said output of 
said device in phase with said synchronizing sig 
nals, and means for utilizing an output wave of 
said relaxation device to effect a scanning opera 
tion of said receiver. 

12. In a television receiver, a circuit for sup 
plying periodic synchronizing signals consisting 
of a series of periodic pulses of small energy con 
tent relative to that of the sine Wave of the same 
frequency and amplitude and subject to spurious 
pulses of similar nature and to momentary in 
terruptions, a relaxation device proportioned to 
generate a periodic output wave of substantially 
saw-tooth wave form and of substantially the 
same average frequency as said synchronizing 
signals in the absence of a frequency-correcting 
control voltage applied thereto, and means for 
substantially eliminating the effect of said 
spurious pulses and momentary interruptions of 
said periodic pulses comprising, means for de 
riving a periodic saw-tooth wave from said syn 
chronizing signals and combining it with the 
output wave of said relaxation device to derive a 
periodic pulse wave dependent in wave form on 
the difference therebetween, means for develop 
ing from said derived wave a unidirectional fre 
quency-correcting control voltage, means for uti 
lizing said control voltage to vary the instantane 
ous frequency of said relaxation device, thereby 
to maintain said output of said device in phase 
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with said synchronizing signals, and means for 
utilizing an output wave of said relaxation device 
to effect a scanning operation of said receiver. 

13. In a television receiver, a circuit for sup 
plying periodic synchronizing signals consisting 
of a series of periodic pulses of small energy con 
tent relative to that of a sine wave of the same 
frequency and amplitude and subject to spurious 
pulses of similar nature and to momentary inter 
ruptions, a device proportioned to generate a 
periodic output wave of substantially the same 
average frequency as said synchronizing signal 
in the absence of a frequency-correcting control 
voltage applied thereto, and means for substan 
tially eliminating the effect of said spurious pulses 
and momentary interruptions of said periodic 
pulses comprising, means for deriving a periodic 
wave dependent in wave form upon the phase 
difference between said synchronizing signals and 
said output wave of said device, means for de 
veloping from said derived wave a unidirectional 
frequency-correcting control voltage, means for 
utilizing said control voltage to vary the instan 
taneous frequency of said device, thereby sub 
stantially to maintain said output of said device 
in phase with said synchronizing signals, and 
means for utilizing an output wave of said device 
to effect a scanning operation of said receiver. 

PIERRE MARIE GABRIEL TOULON. 
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