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4. Claims, 

The present invention relates to television or 
like Systems for the electrical transmission of 
pictures, views, images of objects, and the like, 
Of the type in which two sets of synchronizing 
impulses having different characteristics are sent 
from the transmitter, and are used to synchro 
nize the apparatus for reconstituting the picture 
at the receiver. The two sets of synchronizing 
impulses may be transmitted as a single series 
of impulses, certain impulses or sets of successive 
impulses being given different characteristics 
from the remainder. 
In Systems of the type referred to, adapted, for 

example, for the electrical transmission of mo 
tion picture films, it is usual to scan each picture 
frame in a series of parallel transverse lines, and 
a Synchronizing impulse may be generated at 
the beginning of each scanned line. These in 
pulses are referred to herein as the “line' syn 
chronizing impulses; they are generated at a fre 
quency equal to the number of lines scanned per 
Second, and referred to as the “line' scanning 
frequency. A second series of synchronizing im 
pulses, one of which may be generated for each 
frame Scanned, is produced at a frequency lower 
than the line scanning frequency and depending 
upon the Speed of motion of the film through the 
Scanning gate, these impulses being referred to 
as the “framing' impulses. 
The two sets of synchronizing impulses may be 

mixed together and applied at the transmitter 
to modulate a carrier wave, or, as stated above, a 
single set of impulses, of which certain impulses 
Or SetS of successive impulses have different char 
acteristics from the remainder, may be generated 
and transmitted on a suitable channel. At the 
receiver, the two sets of impulses are separated 
after demodulation and employed to synchronize 
the picture-reconstituting apparatus with the 
Scanning apparatus at the transmitter. When a 
Single set of impulses only is transmitted, uni 
formly Spaced groups of, say, four impulses may 
Conveniently be made of longer duration than 
the remainder, all of the impulses serving as line 
impulses, for example, and the sets of impulses 
of longer duration being separated from the re 
mainder and employed as the frame impulses. 
In television Systems of the type referred to in 

which a cathode ray tube is employed at the re 
ceiver to reconstitute the transmitted image, the 
Synchronizing impulses may serve to control the 
generation of saw-tooth OScillations by suitable 
OScillation generators. The saw-tooth Oscilla 
tions Serve to control the deflection of the cath 
ode ray beam over the fluorescent screen of the 

(CI. 250-27) 
tube, and it is essential, if synchronism is to be 
maintained, that the oscillations from one gen 
erator shall be prevented from influencing the 
other. Thus in arrangements in which control 
ling impulses are fed to the generators from the 5 
same circuit, care must be taken to ensure that 
there is Substantially no coupling between the 
generators Over that circuit. 

It is an object of the present invention to pro 
wide, in a television or the like transmission Sys 
tem of the type referred to, means whereby two 
sets of Synchronizing impulses may be separated 
Substantially completely from One another. 

It is a further object of the invention to pro 
wide separating means of Such a nature that a 
circuit to which One of Said Sets of impulses is 
fed shall be Substantially completely isolated from 
a circuit to which the other set of impulses is fed. 
According to the present invention, in a trans 

mission system of the type referred to, in which 
there are provided means adapted Substantially 
to isolate a circuit to be fed with One Set of 
impulses from a circuit to be fed, from the same 
source, with another set of impulses, said means 
comprise a plurality of impedances arranged as 
a Wheatstone bridge, the mixed impulses being 
applied to or taken off from one arm of the 
bridge, and the separate impulses being taken 
off from or applied to the diagonals. 
The invention will be described by Way of ex 

ample with reference to the accompanying draw 
ing, in which three bridge networks according to 
the invention are illustrated. Parts which are 
common to the several figures are given the same 
references. 

Fig. 1 illustrates one embodiment of the present 
invention. 

Fig. 2 diagrammatically represents another 
modification of the invention. 

Fig. 3 illustrates still another embodiment ac 
cording to the invention. 

Referring to Fig. 1, a thermionic screened grid 
or the like suitable amplifying valve f has its 
anode connected to the positive terminal of a 
source of anode current (not shown) through 
an anode resistance 2, and is coupled by means 
of a coupling condenser 3 to a further resistance 4 
constituting a resistance arm of a Wheatstone 
bridge. The resistance 4 is connected by means 
of two condensers 5 and 6 in series to the cath 
ode of the valve f, which is also connected to 
the earthed negative terminal of the Source. The 
condensers 5 and 6, which are preferably of equal 
capacity, constitute two further arms of the 
bridge, and the arrangement is Such that the 
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2 
impedance of the anode-cathode path of the 
valve , in shunt with the anode resistance 2, 
forms an impedance which, in series with the 
coupling condenser 3, constitutes the fourth arm 
of the Wheatstone bridge. The capacity of the 
coupling condenser 3 is made Such that its im 
pedance over the range of frequencies with which 
the bridge is required to deal is Small, and the 
bridge may be made Substantially balanced over. 
this range of frequencies. 
The Cathode of the valve 

earthed, and the value of the resistance 4 con 
stituting the resistance arm of the bridge is 
made substantially equal to the equivalent...re 
sistance of the valve arm of the bridge; the 
resistance 4 may be shunted by a condenser of 
a capacity Substantially equal to the effective 
shunt capacity between the anode and cathode 
Of the valve. 
The mixed high and low frequency Synchro 

nizing impulses, of which there may for example 
be 2400 per second and 20 per second respec 
tively, are applied between the grid and cathode 
of the valve and hence appear in the bridge 
circuit. The values of the impedances consti 
tuting the bridge are so chosen that the higher 
frequencies tend to be suppressed across the di 
agonal from the cathode of the valve to the 
junction of the resistance 4 and the condenser 
5, and the lower frequency impulses are taken 
off from this diagonal. Across the other diagonal 
is connected the primary winding 7 of a trans 
former, preferably in series with a condenser 8 
of such a capacity as to attenuate considerably 
the lower frequency oscillations, while passing 
relatively freely higher frequency oscillations. 
The higher frequency impulses are derived from 
the secondary winding 9 of the transformer. 

In a modified arrangement, illustrated in Fig. 
2, the Wheatstone bridge is constituted by a 
valve arm comprising the impedance of the 
anode-cathode path of a suitable valve , in 
shunt with an anode resistance 2 and in Series 
with a coupling condenser 3, and three further 
arms comprising respectively an inductance 0, 
a resistance f and a condenser 6, all connected 
in Series, the condenser 6 being returned to the 
cathode of the valve?. The inductance O may 
be shunted by a suitable resistance 2 to com 
pensate for the effective capacity (indicated by 
broken lines) between the anode and cathode of 
the Valve. In this arrangement, as in that illus 
trated in Fig. 1, the higher frequency oscilla 
tions are effectively suppressed across the di 
agonal of the bridge from the cathode of the 
valve to the junction of the elements to and 

l; the lower frequency oscillations are accord 
ingly taken off from this diagonal, and the 
higher frequency Oscillations are taken off from 
the other diagonal in the manner described with 
reference to Fig. 1. 

If in the modified arrangement R1 is the 
equivalent resistance of the arm containing the 
Valve, and iaL, R2 and 

1. 
jcC 

are the Values of the impedances in the other 
arms 0, and 6 respectively, then the bridge 
will be balanced when - 

jol. 
s - c-R.R. 

i. e., When 
L 
RR 

is preferably 

2,140,102 
The balance of the bridge is thus substantially 

independent of frequency over the range of fre 
quencies Within Which Stray capacities and the 
like produce no disturbing effects. 

If R3 is the Value of the Shunt resistance across 
the inductive arm, and C3 is the value of the 
effective capacity across the valve arm, ther. 
the value of R3 is given by the expression 

- Jol R. R.C., 
-i. e., 

L 
Re-RC, 

In one form of transmission system to which 
the invention is applicable, the Synchronizing 
impulses comprise trains of oscillations of a radio 

- frequency, which are transmitted on the same 
carrier OScillation as the picture signal impulses. 
The Synchronizing impulses then appear as mod 
ulations of the radio frequency oscillation, which 
is employed as a sub-carrier. The synchronizing 
inpulses themselves may then be obtained after 
two demodulation processes, and, if desired, the 
valve. Which forms one arm of the Wheatstone 
bridges above described may serve as the second 
demodulating detector of the synchronizing im 
pulse channel. 
The two sets of synchronizing impulses derived 

from the diagonals of the separating bridge may 
be of a form suitable for controlling the picture 
reconstituting apparatus directly, or after suit 
able amplification. In a preferred system, how 
ever, in which a cathode ray tube is employed to 
reconstitute the received picture, the received 
Synchronizing impulses are converted in any 
known or suitable manner into oscillations of 
saw-tooth Wave form, which in turn are em 
ployed for Synchronization purposes. 

Fig. 3 shows a form of Wheatstone bridge Suit 
able for use in the preferred system referred to; 
the arrangement is similar to that shown in Fig. 
1, but with the omission of the coupling con 
denser 3; furthermore, the impulses set up across 
the horizontal diagonal are applied to the pri 
mary winding 3 of an iron cored transformer 
4 having two secondary windings 5, 6. As in 
the preceding arrangements, the high frequency 
impulses are substantially suppressed across the 
vertical diagonal, and are derived from the hori 
Zontal diagonal. . . . . . 
One end of the winding 5 is earthed, and the 

other is connected through a condenser f7 to the 
control grid of a screened grid valve f8; the con 
trol grid of this valve is connected to the cathode 
thereof through a grid leak 9, and the cathode 
is also earthed. The anode of the valve 8 is 
connected through an anode resistance 20 and 
a decoupling resistance 22 in series to the posi 
tive terminal of the anode current source, and 
through a condenser 2 to earth. The junction 
point of the resistances 2 and 22 is also earthed 
through a decoupling condenser 23. The ar 
rangement is such that the condensel 2 is slow 
ly charged through the resistance 20, and rapidly 
discharged through the valve 8, and the re 
Sultant saw tooth oscillation set up across the 
condenser 2f serves, after amplification if de 
sired, to assist in controlling the deflection of 
the cathode ray beam of a cathode ray tube. 
The discharge of the condenser 21 through the 

valve 8 is periodic, and is controlled by the 
Synchronizing impulses in the following manner. 
It Will be aSSumed firstly that the condenser f7 
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2,140,102 
the valve 8 is biased negatively to a point more 
negative than that corresponding to zero anode 
current, the anode-cathode path of the Valve 8 
being consequently insulating. The condenser 2 
charges up in a substantially linear manner 
through the resistance 20, and the charge upon 
the control grid of the valve 8 is gradually 
dissipated through the leak 9, the latter being 
given. Such a value that a higher frequency Syn 
chronizing impulse arrives and a potential dif 
ference is established across the primary Wind 
ing 3 of the transformer 4 before the potential 
of the control grid of the valve f8 has fallen 
Sufficiently to enable the valve to become con 
ducting. 
Upon the arrival of the Synchronizing impulse, 

a pulse of electromotive force is set up acroSS the 
Winding 5 of the transformer. The winding 5 
is so connected that this pulse drives the poten 
tial of the control grid of the valve 8 in the 
positive direction, and causes the valve to become 
conductive. The Windings 5 and 6 of the 
transformer 4 are so coupled that the conse 
quent change of current in the Screening grid 
circuit causes the control grid to become still 
less negative, and the flow of anode current is 
further increased, the action being cumulative. 
The condenser 2 is thus very rapidly discharged 
through the valve 8. 
The control grid of the valve eventually reaches 

a potential at which grid current commences to 
flow and, by virtue of the grid leak 9, the con 
trol grid becomes negatively charged. The 
change thus produced in the current in the 
screening grid again has an effect in the control 
grid circuit, and the control grid potential rap 
idly becomes more negative than the anode 
current cut-off point. The condenser 2 con 
mences to charge up again, and the cycle is re 
peated for each synchronizing impulse. 

It will be appreciated that not only do the 
arrangements described above Serve the func 
tion of Separating two Sets of Synchronizing in 
pulses from one another, but since in each case 
the Wheatstone bridge is Substantially balanced 
over a range of frequencies, they serve also to 
prevent coupling between the circuits associated 
with the diagonals of the bridge over that fre 
quency range. The importance of this feature 
has been pointed Out above. 
The invention is also readily applicable to the 

mixing of two sets of synchronizing impulses of 
different frequency, and may be employed at 
the transmitter for mixing the two sets of in 
pulses before their application to the modulator. 
in Such a case, the apparatus described above 
may be used inversely. 
Although the invention has been described 

With relation to a System in which the two sets 
of synchronizing impulses are the “line' and 
"framing' impulses, it will be apparent to those 
skilled in the art that the invention is not SO 
restricted, but may be employed in any System 
in which two sets of synchronizing impulses of 
different frequency are required. 
We claim: 
1. In a system for separating electrical im 

pulses, means for receiving Signals having high 
and low frequency impulses, a thermionic tube so 
connected to rectify the received impulses, Said 
thermionic tube being arranged to form one leg of 
a. Wheatstone bridge, a resistance element Con 
nected to form an adjacent leg of said Wheat 
stone bridge, a plurality of capacity, elements 
connected to form the two legs of the Wheat 

3 
stone bridge between the resistance element and 
the thermionic device, a transformer connected 
across the diagonal of said Wheatstone bridge 
between the connection of Said thermionic device 
and said resistance element and the point inter 
mediate said two capacity elements, a second 
thermionic device connected with the secondary 
of said transformer, a capacity element COn 
nected with the output of said thermionic device, 
means for charging said capacity element and 
supplying anode voltage to each of said ther 
mionic devices, and a circuit connected acroSS 
the diagonal of said Wheatstone bridge between 
the point of connection of said resistor element 
and one of said capacities and the point of con 
nection of the other of said capacities and said 
first named thermionic device, whereby high fre 
quency impulses are separated from low fre 
quency impulses in said circuit across the last 
named diagonal of Said bridge and Whereby Sig 
nals of high frequency are applied to the con 
trol circuit of said Second thermionic device to 
discharge at periods when said high frequency 
signals are received the storage charge in said 
capacity element. 

2. In a system for separating electrical im 
pulses, means for receiving signals having high 
and low frequency impulses, a thermionic tube 
connected as a detector to rectify the received 
impulses, said thermionic tube having its output 
circuit to form one leg of a Wheatstone bridge, a 
resistance element connected to form an adjacent 
leg of said Wheatstone bridge, a plurality of 
impedance elements connected to form the two 
legs of the Wheatstone bridge between the resist 
ance element and the thermionic device, a trans 
former connected across the diagonal of said 
Wheatstone bridge between the connection of 
Said thermionic device and said resistance ele 
ment and the point intermediate said two im 
pedance elements whereby said high frequency 
signals are transferred to said transformer, a 
Second thermionic device connected. With the 
Secondary of said transformer and arranged to 
draw current at time intervals when signals are 
impressed upon the transformer, a capacity ele 
ment connected with the output of said ther 
mionic device, a Work circuit connected across 
the capacity element, means for charging said 
capacity element along a linear path and sup 
plying anode voltage to each of said thermionic 
devices so that the stored charge may be released 
When said second named tube is conducting, and 
a circuit connected across the diagonal of said 
Wheatstone bridge between the point of connec 
tion of said resistor element and one of said 
impedance elements and the point of connection 
Of the other of Said impedance elements and said 
first named thermionic device so that high fre 
quency impulses are separated from low fre 
quency impulses in said circuit. 

3. In a system for separating electrical im 
pulses, means for receiving signals having both 
high and low frequency impulses, a thermionic 
device connected With the receiver circuit ar 
ranged to form one leg of a bridge circuit for 
separating high and low impulses, a plurality of 
capacity elements forming two additional legs of 
said bridge member, and a resistance element 
forming the fourth leg of said bridge, a circuit 
connected across the diagonal between Said two 
capacity elements so that signals representing 
only low frequency signals appear therein, a sec 
ond circuit connected across the diagonal between 
one of said capacity elements and Said thermionic 
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device, and means connected in the second cir 
cuit for limiting the signals therein to the high 
frequency signals. 

4. The combination of a thermionic amplifier 
and electrical network to form a Wheatstone 
bridge, means to supply said amplifier with elec 
trical impulses having high and low frequency 
components, means for deriving energy repre 

Sentative only of the high frequency impulses 
from said network, means for deriving energy 
representative only of the low frequency im 
pulses from the said same network and terminal 
connections to the network for supplying the 5 
derived energies to separate load circuits. 

MICHAEL BOWMAN-MANIFOLD, 
EDWARD CECIL CORK, 
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