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11 Claims, (C. 178-89.5) 

Several of applicant's previous patents disclose 
a remotely controlled synchronizing device to 
which is transmitted a current of very short du- . 
ration termed 'top' repeated at equal intervals 

is of the order of of a second in the case of tele 
cinematography and which sets up an appropris 
ate local oscillation. 
The present invention has reference to a meth 

od and means enabling the local oscillation to be 
O started solely through the agency of the Syn 

chronizing 'top', to the exclusion of the other 
signals emitted by the sending apparatus and 
which are generally transmitted on the same 
carrier wave as the synchronizing signal. 
The principle of the invention consistS in pro 

ducing by means of the synchronizing 'top' a 
nodulation of the carrier Wave which corre 
sponds to a variation of the virtual value of Said 
wave of opposite sign to that which would be pro 

20 duced by the television signals. To these two 
modulations correspond two variations of oppo 
site sign of the mean current detected in the re 
ceiver and with this difference of signs it is easy 
to eliminate the effects of the television signals On 
the Synchronizing System. 
A simple means for enabling the two sorts of 

signals to be differentiated at the sending end 
consists in causing the 'top' to nodulate by aid 
mentarily raising the plate Voltage of the OScil 
iating valve, whereas the modulated television 
signals are applied to the grid circuit of said 
iamp through the medium of a suitable imped 
ance between the title intervals which Separate 
two successive "tops'; this kind of modulatio. 
generally lowers the virtual current in the aerial. 
A further object of the invention is to increase 
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the security of selection by mounting in the de 
tecter circuit a “stopper' circuit tuned to the 
frequency of the synchronizing “top' and fron 
the ends of said circuit is tapped the Synchroniz 
ing voltage of Suitable frequency, phase and an 
pitude, which may the be applied, amplified or 
not, to the motor to be synchronized or any other 
equivalent System. 

45 Several embodiments of the invention have 
been illustrated in the accompanying drawings 
Wherein: 

Fig. 1 illustrates a transmitting device modul 
lated according to the invention. 

Fig. 2 illustrates a suitable receiver for use 
with the transmitting device of Fig. . 

Fig. 3 illustrates a modified circuit arrange 
ment for the receiving device of Fig. 3. 

Fig. 4 illustrates a further modification of the 
receiving device of Fig. 3. 
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Fig. 5 is a graph of the Oscillations received by 
the device of Fig. 4. 

Fig. 6 is a graph of the Oscillations after selec 
tion effected by the device of Fig. 4. ... ' 

Fig. 7 is a circuit arrangement of an automatic 
device for regulating the grid bias of the receiver 
of Fig. 4, and 

Fig. 8 illustrates a modification of the device 
of Fig. 7, and Fig. 9 a modification of the device of 
Fig. 8. 
In the device of Fig. 1, an oscillating valve O 

(which may be replaced by a bank of valves and 
may be followed by a high frequency amplifier if 
high powers are to be obtained) produces the 
continuous wave of suitable frequency by means 
of conventional reaction couplings, for example 
the electromagnet coupling of an oscillating cir 
cuit constituted by the coil B and the condenser 
K with an inductance G mounted in the grid 
circuit. Another suitable inductance A coupled 5 
to the coil B transmits the energy to the aeria, 
an eart having been featured at T. The modiu 
lation of the apparatus by the television oscilla 
tions is accomplished by applying the modulat 
ig voltage coming in at R? and N to the resist 
9.nce R, which may also be an inductance. A very 
Sinal capacity C lets througin the high frequency 
carrier current. Modulation is this effected by 
Variatios of the grid potential and it is observed 
that the virtual current in the aeriai decreases 
When the strength of said modulation is in 
creased. 
Said modulation is discontinued at each con 

plete Scanning of the image, for a very short 
interval of time, uring which tire interval the 
Synchronizing 'top' is transiriitted. To this end, 
a Switch l, rotating synchronously with the spindle 
of the scanning disc, reaks the current fed by 
a direct current source E to the primary P of a 
trainsformer, at the exact groinent, when the tele 
Vision nodulation is interrupted. The connec 
tions being Suitably established, an additional 
voltage, lasting a very short length of time, for 
example 1/10,000th of a second, is introduced by 
the Secondary S into the plate circuit of the os 
cillating Valve and is added to the normal direct, 
voltage. The virtual current in the aerial is 
Suddenly increased and such excess current easily 
attains a value equal to the ordinary current. The 
current resumes its normal value when the energy 
stored up in the transformer is practically dis 
sipated by the valve. Then the grid modulation 
starts again arid the direct current source E again 
feeds the primary P, the time for establishing the ll0 
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necessary current being calculated So as to be of 
the order of is of a Second. 
The excess voltage may be introduced into the 

plate circuit in any other manner without de 
parting from the present invention. Thus, the 
drawbacks attendant on a Switch breaking a cer 
tain current may be avoided by Substituting there 
for the filament-plate circuit of a three electrode 
valve and by using the Synchronous commutator 
to vary considerably the grid bias Without break 
ing the current. 
At the receiving end, the signals will be selected 

by using the detected current, or a current pro 
portional thereto, after amplification. Said cur 
rent i generally flows through the plate of a 
valve and an anode resistance or impedance p 
(Fig. 2). A fraction r of Said resistance will be 
used to start the local oscillation derived from 
the neon tube L, the condenser Y, the resistance 
D and the source P, which device was disclosed 
in applicant's U. S. application Serial No. 415,537 
filed December 20th, 1929. 
The potential difference used will be raci, it will 

dwindle to a very small value at the moment 
when the “top' is received, it will be higher in 
the absence of any modulation and its mean value 
will increase again when the television modula 
tion is applied. Thus if Said voltage ri mounted 
in series with the discharge tube be opposed to 
the voltage supplied by the local source P, the 
latter may be adjusted so that the tube will light 
up each time ri decreases sufficiently, that is to 
say at each "top', While Said tube remains unre 
sponsive on the contrary to any increase of ri, 
that is to say to the television modulation. 
Another object of the invention is to enable 

the two types of signals to be selected with Con 
plete security. Its principle is based on the com 
bination of an impedance (in general a resist 
ance) through which flows the Said plate cur 
rent, with an auxiliary electromotive force and 
a system having a more or less perfectly unilateral 
conductability similar to a detector. . It will be 
understood a priori that with the connections 
suitably established and for a suitable value of 
the auxiliary electromotive force, the detector 
can choke all the television oscillations and only 
let through the synchronizing signal. 

In the device illustrated in Fig. 3 for Selecting 
the two types of signals mentioned above, the 
detector system is constituted by the flament 
grid space of a triode S. 
The plate current i of the detector valve D 

flows through the resistance R and produces 
a difference of potential Ri which decreases by 
at least one quarter of its valve upon reception 
of a synchronizing 'top'. The grid of the valve 
S is subjected to said potential difference Ri 
through the medium of a grid biassing battery E. 
The voltage of said battery is such that a nega 

tive potential is impressed on the grid of the 
valve S (for the mean value of Ri corresponding 
to the modulating television signals) which an 
nuls the plate current of Said valve S. Under 
these circumstances, said signals have no effect 
on the transformer T. The incoming synchroniz 
ing signal causes Ri to fall appreciably in value 
during the duration of Said synchronizing signal, 
which moreover is very short, and the grid po 
tential of the valve S rises during this time to a 
higher value thereby giving rise to an anode 
current which flows through the primary of the 
transformer T. The making or breaking of this 
current generates an electromotive force in the 
secondary which is utilized to light up the pilot 

1,940,161. 
lamp disclosed in certain of my co-pending appli 
cations, and in particular in the aforementioned 
application Serial No. 415,537 fled December 
20th, 1929. 
The condenser K shunted across the ends of 

the primary of the transformer T constitutes with 
the self-inductance of Said primary the stopper 
circuit referred to above and still further pro 
motes selection of the signals. 
In this manner, by using a suitable bend of a 

characteristic curve of a valve and an auxiliary 
voltage, it is possible to select two types of Sig 
nals modulating alternately and in different di 
rections the same carrier wave. 
The television signals are transmitted to the 

Succeeding amplifying valves Such aSBF by means 
of any suitable coupling, as for example a Con 
denser C. 
The invention is likewise concerned with a 

modified circuit arrangement of the detector-Se 
lector at the receiving end. 
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The current variations detected by television " 
are transmitted and amplified by an amplifier 
which must be designed to faithfully reproduce 
a large range of frequencies; in Fig. 4 the current 
oscillations detected are applied through the me 
dium of a condenser C and a resistance R on the 
controlling grid g of an amplifying valve. in 
Fig. 5 have been illustrated the voltage OScillations 
which take place in the resistance R. During 
the whole time of transmission of the television 
signals, the grid voltage drops by an amount of 
mean value a. The oscillations of maximum am 
plitude are for example (ala-i-lit), then upon paS 
sage of the Synchronizing signal, the grid voltage 
increases by us which is substantially higher 
than the value att. 

if, in conformance with the invention, the 
valve is used as a detector, the television signals 
will be eliminated and, the grid being Suitably 
biassed, only the oscillations of the anode cur 
rent i in the transformer T due to the Synchro 
nizing signals will be observed (Fig. 6). With 
sufficient negative grid bias, the plate current 
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will be annulled even in the case of the strong- 12. 
est television oscillations of amplitude ita--att, but 
the 'top' oscillation us which is much greater 
than ult, will give rise to a plate current of very 
short duration. Hence there will Only flow 
through the transformer T (Fig. 4) a series of 
regular pulsations of the anode current ip which 
are a function of only the Synchronizing signal. 
The value of the polarizing potential ui Suit 

able for such operation may be readily defined. 
If Uo be the negative grid voltage Supplied by 
the source U, which annuls the plate current in, 
the following relation must hold: 

att Cali-alo3.is 

Obviously the valve might include other elec 
trodes and the grid be charged through the me 
dium of another coupling without departing from 
the spirit of the invention. 
The current pulsations obtained may then be 

readily used for synchronizing with extreme ac 
curacy the rotation of the television scanning 
disc, by using the devices disclosed in others of 
my patents. 
The above described method of separating syn 

chronizing from television signals by using the 
bend of the characteristic curve of a receiving 
valve and negatively biassing its grid, requires 
that the bias shall be sufficient to prevent tele 
vision signals from producing oscillations in the 
plate circuit of the valve, but it must not be so 
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1,940,161. 
great that the synchronizing signal is also choked. 
The mean value of the biassing voltage must 
therefore be determined as a function of the cur 
rent at the receiving end. Such adjustment is 
readily accomplished but if the current at the 
receiving end is variable, as is frequently the 
case, in wireless transmission, this operation be 
comes difficult. 
The invention is likewise concerned with an 

automatic adjustment for the biassing voltage 
obtained by producing said voltage by the received 
current itself, of course after Suitable transforma 
tion. 
This is achieved by producing in the amplifier 

of the receiver, generally in the low frequency 
stage, a voltage proportional to the mean ampli 
tude of the detected Oscillations, in converting 
said alternating voltage into a Substantially di 
reut voltage by means of a valve and filter, (which 
may be only a simple condenser) and in apply 
ing said voltage in a Suitable direction to the grid 
circuit of the signal Selecting Valve, 
In Fig. 7 a television receiver having for ex 

ample 3 stages of amplification includes a de 
tector valve 1 and two amplifying Valves 2 and 
3, the latter acting on the luminescent tube N. 
Another valve 4 having Suitable grid bias is pro 
vided for selecting the synchronizing signal, the 
amplitude of which is considerably greater than 
that of the television signals, and the brief pulsa 
tions of the Synchronizing "top' are converted 
in the arodie circuit of said valve into OSciliations 
of longer duration, by means of the condenser 
K and the transformer T in the manner indicated 
above; these long oscillations can then be utilized 
in the Synchronizing device. 
Automatic biassing of the grid of Said valve 

4, proportionai to the current received, is Secured 
according to the invention by applying a volt 
age u derived from the resistance R. There flows 
through said resistance a direct current caused 
by the oscillations which have been impressed on 
the valve N and which have been applied, through 
the medium of the transformer T, to a Valve W 
which may be of any type of current rectifier. 
A condenser C of large capacity enables a prac 
tically direct voltage to be obtained which follows 
only the slow fuctuations at reception and which 
contains no high frequency terms produced by 
the modulation. The bias 't' is therefore pro 
portional to the mean current received taken over 
a very long time interva. 
Another arrangement based on the Sane prin 

ciple, consists in using the rectifying properties 
of the triode 4 itself to obtain a valve effect and 
in using the voltage taken from the flament plate 
circuit in a suitable filter, the whole or part of 
the purified voltage derived theirefrom being used 
to bias the grid in the nanner desired. 

Fig. 8 shows the detail of this device, which in 
addition to the advantage of simplicity Only uses 
the energy proportionai to the synchronizing Sig 
nal, to the exclusion of the television signals, and 
feeds to the synchronizing circuit power which 
within wide limits is independent of the power re 
ceived. This quality is of great Value for the 
stability of the images in television. 
The television amplifier receiver Supplies at S 

a composite voltage one component of which is 
the television and synchronizing Signals alter 
nately, the amplitude of the latter being con 
siderably greater than that of the television Sig 
nais. This voltage is applied to the resistance 
p connecting the grid to the usual common point. 
An auxiliary biassing battery P which is not in 

Woltage Ri, 

3 
dispensable, is so designed that in the absence of 
the signals, the anode current i supplied by the 
source U is practically nil. Under the effect of 
the incoming signals, the current assumes a 
mean value which is not nil and the flow of Said 
current in the resistance R produces a voltage 
drop which biases the grid negatively with re 
Spect to the cathode. 
AS Said current it is formed by successive pulsa 

tions, if a condenser K of sufficient capacity be 
mounted at the ends of the resistance R, there is 
Created a biassing voltage proportional to the 
mean value i reckoned over a fairly long interval 
of time. 
The value of R is so chosen moreover that 

the bias obtained shall be sufficient so that tele 
vision signals proper shall take no part in pro 
ducing the anode current and that only the 
Synchronizing signals of Sufficient amplitude 
shall produce the anode current and, consequent 
ly, automatically maintain the biassing voltage. 
Under these conditions, only the pulsations due 
to synchronization are transmitted to the motor 
MI. Or to an additional amplifier through the 
medium of the transformer T' combined with 100 
the condenser C. It is thus seen that the influ 
ence of the television modulation is completely 
eliminated. 
Moreover the intensity of the synchronizing 

Oscillations transmitted to the motor M is Sub- 05 
stantially constant, which is explained by the 
fact that if the incoming signals increase in 
strength, for example, the biassing voltage in 
creases and, simultaneously, the real anode volt 
age, which is equal to the voltage U minus the 10 

decreases. These two effects are 
cumulative, if the valve characteristics be con 
sidered, and limit the increase of power in the 
anode circuit which would be introduced by the 
increase in the strength of the signals and which 15 
would exist were the plate and grid potentials 
constant. 
The circuit may be modified in Several ways 

without departing from the Scope of the inven 
tion. Thus instead of the simple resistance-ca,- 20 
pacity filter disclosed, a filter having several cells 
with a large time constant (not shown) may be 
used. In Fig. 8 has been disclosed an independent 
filament heating battery A out instead of Said 
independent heating source the device of Fig. 9 125 
may be used in which the cathode C of the valve 
4 is indirectly heated by a flament F connected 
to the Supply mains G. The advantage of this 
modification is that the potential of the cathode 
C can be adjusted at will. 

claim: 
1. In a device for transmitting Synchronizing 

signals using a carrier wave which is likewise 
modulated by a different type of signais Such as 
television signals, the combination of an oscilla- 135 
tion generating triode having an input and an 
output circuit, means for impressing the carrier 
wave frequency on the input circuit of Said valve, 
means for impressing television signals on the 
input circuit of said valve to modulate said car- 40 
rier wave, and periodically operative means for 
impressing the synchronizing signals on the out 
put circuit of said valve, the transmission of the 
television signals being discontinued during the 
transmission of the synchronizing signals. 

2. In a device for transmitting and receiving 
synchronizing signals using a carrier wave which 
is likewise modulated by a different type of Sig 
nals, such as television signals, the combination 
of an oscillation generating valve, means for im- 150 
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4. 
pressing the carrier wave frequency on the grid 
circuit of Said valve, means for impressing said 
television signals on the grid circuit of said 
valve, periodically operative means for impress 
ing the Synchronizing signals on the plate cir 
cuit of Said valve, the transmission of the tele 
vision signals being discontinued during the 
transmission of the Synchronizing signals, receiv 
ing apparatus including a triode and means for 
impressing said modulated signals on the input 
side thereof, and means associated with said 
triode for deriving from the output side thereof 
different potentials corresponding to the tele 
vision signal and Synchronizing signal modula 
tions respectively. 

3. In a device for transmitting and receiving 
synchronizing Signals using a carrier wave which 
is likewise modulated by a different type of sig 
nals Such as television Signals, the combination 
of an Oscillation generating triode, means for 
impressing the carrier wave frequency and modu 
lating television. Signals on the input circuit of 
Said triodie, periodically Operative means for in 
pressing the modulating Synchronizing signals 
on the output side of Said triode, the transmission 
Of Said television Signals being discontinued dur 
ing the transmission of Said synchronizing Sig 
nals, a receiving triode on the input side, of which 
said modulated carrier wave is impressed, and 
an impedance mounted in the plate circuit of 
said receiving triode and acroSS which a potential 
may be derived which is greater in the case of 
television signal modulations than in the case of 
synchronizing signal modulations. 

4. In a device for transmitting and receiving 
synchronizing signals using a carrier wave which 
is likewise modulated by a different type of Sig 
nals such as television signals, the combination 
of means for transmitting a carrier Wave, means, 
alternating in operation, for producing modula 
tions of said carrier wave by television signals and 
synchronizing signals respectively, Said two kinds 
of modulations being of opposite signs with re 
spect to the virtual value of said carrier Wave, a 
receiving rectifying triode on the input side of 
which said modulated carrier waves are in 
pressed, an impedance mounted in the plate cir 
cuit of said rectifying triode, and acroSS which a 
higher potential is created on reception of Said 
television signal modulations than on reception of 
said synchronizing signal modulations, an addi 
tional triode, a biassing battery mounted in the 
grid circuit of said additional triode and adapt 
ed in conjunction with Said impedance to bias 
said grid negatively, said biassing battery being 
adapted when assisted by the potential across 
said impedance due to reception of said televi 
sion modulations to bias the grid of Said recti 
fier so strongly that substantially no current flows 
in the plate circuit of said rectifle whereas cur 
rent flows therethrough when the potential acroSS 
said impedance drops upon reception of the Syn 
chronizing modulations. 

5. A device according to claim 4, in combination 
With a stopper circuit mounted in the plate cir 
cuit of said rectifier and tuned to the Synchroniz 
ing signal frequency. 

6. In a device for transmitting and receiving 
Synchronizing signals using a carrier wave which 
is likewise modulated by a different type of Sig 
nals such as television signals, the combination 
of means for transmitting a carrier Wave, means, 
alternating in Operation, for producing modula 
tions of Said carrier Wave by television signals 

1940,161. 
and Synchronizing signals respectively, said two 
kinds of modulations being of opposite signs with 
respect to the virtual value of said carrier wave, 
a receiving triode including a grid circuit on 
which Said modulated carrier waves are im 
pressed, an impedance, and a biasing battery 
mounted in Series with Said impedance in said 
grid circuit, Said battery being adapted to bias 
Said grid negatively to such an extent that only 
the Synchronizing signal modulations, but not 
the television signal modulations, are of suffi 
cient amplitude to permit a plate current to 
flow. 

7. In a device for transmitting and receiving 
Synchronizing signals using a carrier wave which 
is likewise modulated by a different type of sig 
nals Such as television signals, the combination 
of means for transmitting a carrier wave, means, 
alternating in operation, for producing modula 
tions of Said carrier wave by television signals and 
Synchronizing signals respectively, said two kinds 
of modulations being of opposite signs with re 
Spect to the virtual value of said carrier wave, 
receiving apparatus including a triode, an im 
pedance mounted in the grid circuit of said tri 
Ode, means for impressing the television and syn 
chronizing modulations on the grid circuit of 
Said triode, means for converting incoming tele 
Vision and Synchronizing modulations into di 
rect Voltage, and means for applying said di 
rect Voltage acroSS Said impedance to bias said 
grid whereby only the synchronizing signal mod 
ulations are of Sufficient amplitude to produce a 
Current On the plate circuit of said triode. 

8. In a device for transmitting and receiving 
Synchronizing Signals using a carrier wave which 
is likewise modulated by a different type of sig 
inals Such as television signals, the combination 
of means for transmitting a carrier wave, means 
alternating in operation, for producing modula 
tions of said carrier wave by television signals 
and Synchronizing signals respectively, said two 
kinds of modulations being of opposite signs with 
respect to the virtual value of said carrier Wave, 
receiving apparatus including a rectifying triode, 
a plurality of amplifying triodes and a synchro 
nizing Signal selecting triode on the grid circuit 
of which the television and synchronizing signal 
modulations are impressed after rectification and 
amplification, an impedance mounted in the grid 
circuit of Said Synchronizing signal selecting tri 
Ode, means for converting the rectified and ampli 
fied signal modulations into direct voltage, and 
means for applying Said direct voltage across 
Said impedance to bias the associated grid where 
by Only the Synchronizing signal modulations are 
of Sufficient amplitude to produce a current in 
"the pate circuit of said synchronizing signal 
Selecting triode. 

9. A device according to claim 8, in which said 
means for converting the rectified and amplified 
modulations into a direct Voltage comprise a recti 
fying tube and a filter circuit in circuit there 
With. 

10. In combination with a device according to 
claim 4, a filter circuit mounted in the plate cir 
cuit of said additional triode and adapted to 
choke any television modulations that may get 
through to the plate circuit of said additional 
triode. 

11. In combination with a device according to 
claim, independent heating means for the cath 
Ode of said triode. 

RENE BARTHELEMY. 
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