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the present invention relates to thermionic 
valve circuits and more particularly to thermi 
onic Valve switching circuits. 

a number of cases it is desirable to Switch 
an observing device into a circuit in order to ob 
serve the conditions of the circuit at a given in 
stant; for example, in the application of auto 
Enatic voiu.he control to television circuits it has 
been suggested that a corrective signal for con 
trolling the gain of television amplifiers can be 
obtained by observing the amplitude of recurrent 
daturn portions of the television signal, such as 
the peaks of the synchronising signals, or levels 
inserted in the television wave form correspond 
ing to, say, black level. In the specification of 
U. S. application Serial No. 69,831 for instance 
there is disclosed, inter alia, means for deriving 
correcting signals for automatic volume control, 
or for D. C. re-insertion, in which a waveform is 
employed comprising switching pulses, which 
may be Synchronising pulses, followed shortly by 
distun portions Corresponding to black level 
which are succeeded by picture signals. Various 
methods are described therein for arranging that 
the Synchronising pulses switch in an observing 
device, so that it observes only the datum por 
tions of the signal wave-form. The methods de 
scribed are rather complicated and involve the 
use of multivibrators and delay networks for car 
rying out the Switching operation. 

It is the object of the present invention to pro 
vide an improved Switching device. 
According to the invention an electrical switch 

is provided for connecting a point on a line trans 
mitting electrical signals to another point, such 
8s to an observing device, Said SWitch comprising 
a thernionic valve having at least three elec 
trodes, and which is so operated as to function as 
a switch by the application of switching pulses 
thereto, said switching pulses being derived from 
controlling pulses by passing said controlling 
pulses through coupling means which is so con 
stituted and arranged that the Switch is only 
rendered conductive after the termination of the 
controlling pulses. 
In the preferred form of the invention the 

controlling pulses are preferably of flat topped 
form with sharp edges, and the coupling consists 
of a tragisformer with its primary inductance so 
chosen that each controlling pulse is differenti 
ated to give effectively two pulses, of opposite 
sign, generated by the leading and trailing edges 
respectively of the controlling pulse. The pulse 
generated by the trailing edge is the one em 
ployed as a Switching pulse and the connections 
of the transformer winding are arranged to give 
this pulse a positive sign. 
The invention may be used for the purpose re 

ferred to in the specification of U. S. application 
Serial No. 69,831 in which the television signals 
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have synchronising pulses followed by datum 
periods, and it is desired to switch an observing 
device into the operative condition during the 
datum periods. If desired, however, separately 
generated pulses may be applied to the coupling. 
According to a feature of the invention the 

Switch may comprise tWO such thermionic valves 
connected back-to-back to form a two Way cone 
ducting SWitch. 

In order that the said invention may be clear 
ly understood and readily carried into effect it 
Will now be more fully described With reference 
to the accompanying drawing in which Figures 1 
and 2 illustrate particular embodiments accord 
ing to the invention. 

Referring to Figure 1, which illustrates the use 
of a Switch according to the invention as applied 
to a television receiver for automatic volume con 
trol, the valve , which is a cathode follower 
Valve, has a large cathode impedance 2 and a 
Suitable anode resistance 3. The valve has 
applied to its terminal rectified television sig 
nals, the picture Signals being in the positive 
Sense. A suitable type of television signal for 
use with this circuit is that known as the Mar 
coni-EMI transmission, an example of the wave 
form of which is illustrated in the Wireless World 
dated October 4, 1935, page 373. Picture signals 
derived from a tapping on the impedance 2 are 
taken to, a suitable picture reproducer, for exam 
ple, a cathode ray tube. For the purpose of pro 
Viding correcting signals for automatic volume 
control, a condenser 24 and resistance 25 are con 
nected between the earth line and lead 5 which 
conveys the automatic volume control correcting 
signals to the radio frequency amplifier stages. 
It is arranged that the condenser 24 is charged 
Only during the portions of the television wave 
forms which correspond to the black datum por 
tions. This is carried out by means of the switch 
according to the invention which comprises valve 
6 in conjunction with a suitable coupling, pref 
erably a transformer 9; the cathode of the valve 
6 being joined to line 4 and the anode of the 

Valve 6 being connected to the line 5. Valve 
6 is provided with grid leak 7 and grid con 
denser 8 and the grid circuit is supplied with 
differentiated Synchronising pulses from the 
transformer 9. The primary winding of trans 
former 9 is connected in the anode circuit of the 
Screen grid valve 2, the cathode of which is con 
nected to earth and the anode circuit of which is 
connected to a suitable source of positive poten. . 
tial (not shown). The control grid of valve 2 
is connected by means of line 4, resistance 9 
and coupling condenser 23 to the anode of valve 

, according to the method described in the 
Specification of U. S. Patent No. 2,120,823 suit 
able grid resistance 22 being provided for valve 
2 and biassed so that the valve acts as anam 
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plitude separator. The inductance of the pri 
mary winding of the transformer 9 is arranged 
to be low in value so that the Synchronising 
pulses which are produced in the anode circuit 
of Valve 2 cause partially differentiated pulsaS to 
be applied to the grid of valve 6. For example, 
at the beginning of a controlling pulse, a sharp 
negative pulse is applied to the grid of valve 6, 
while at the trailing edge of the controlling pulse 
due to the differentiation a positive pulse is ap 
plied to the grid. It is preferable to Connect a 
suitable resistance 20 in shunt with the primary 
of the transformer. 
The circuit operates as follows. The television 

signals are applied with the picture signals in 
the positive sense to the grid of valve and are 
inverted in the anode circuit of this Walve and 
applied to the grid of valve 2 with the Syn 
chronising pulses in the positive Sense. If the 
amplitudes of the Synchronising pulses are suffi 
cient valve 2 is biassed back and rendered non 
conducting during the picture periods due to the 
grid current flowing during the Synchronising 
pulse periods. Thus, pulses of current corre 
sponding only to synchronising pulses are pro 
duced in the anode circuit of valve 2 and differ 
entiated Synchronising pulses are applied to the 
grid of valve 6. For example, Suppose the pulse 
of current flowing through valve 2 is of a square 
waveform then the potential acroSS the Second 
ary Winding of transformer 9 is Such that the 
trailing edge of the Square Waveform produces 
a short pulse in the opposite Sense to the pulse 
produced by the leading edge. By means Of the 
grid condenser 8 and grid leak 7, and by choos 
ing the transformer connections. Such that the 
pulse produced by the trailing edge is positive 
in sign, it is arranged that the valve 6 only con 
ducts. When this pulse is applied to its control 
grid. It will be seen that the valve 6 only 
conducts during a period shortly after the Syn 
Chronising pulse has ceased to be applied to Valve 
2. The valve 2 may function as the picture 
Signal and Synchronising Signal Separator of the 
receiver. Since the black level portion of the 
Marconi-EMI television Waveform coincides 
with this period, the line 4 is connected to 
the condenser 24 only during those periods when 
line f4 conducts the datum portions. In order 
that the Very high frequencies shall not be at 
tenuated it is desirable that the capacity of the 
transformer to earth shall be Small. 

In the television Waveform used as an exam 
ple, the Synchronising pulses have a duration of 
10 micro-Seconds and these are followed by black 
datum portions of 4 micro-Seconds duration. A 
Suitable time constant for the differentiating cir 
cuit is 5 micro-seconds and the value of the re 
sistance 20 is chosen in conjunction with the 
primary inductance of transformer 9 in Order 
to Satisfy this requirement. By arranging the 
amplitude of this differentiating pulse in con 
junction with the grid base of valve 6 it is pos 
sible to arrange that the valve 6 only conducts 
during the 4 micro-Seconds black datum portion. 

If the signal, which it is aSSumed contains the 
D. C. component, applied to terminal should 
vary in intensity through variations in transmis 
sion conditions, the black datum level of line 
4 will vary. For example, should the signals ap 

plied to terminal 0 decrease in amplitude the 
black datum level online 4 tends to increase 
and this makes the condenser 24 charge posi 
tively and thus produces a counteracting bias 
for the radio frequency amplifying valves. 
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2,307,218 
leak resistance 25 is provided for the purpose of 
slowly discharging condenser 24 so that should 
the datum level on line 4 decrease in value the 
valve 6 will be able to conduct. The time con 
stant formed by the condenser 24 and resistance 
25 is chosen so that the level of the picture 
signals do not change sufficiently during the line 
periods to be noticeable. In this respect it can 
be shown that the effective time constant of the 
circuit is the R. C. time constant divided by the 
gain of the amplifiers in the automatic volume 
control loop circuit, 
The use of the leak resistance 25 introduces 

a Source of error into the automatic volume con 
trol in that the discharging of the condenser 24 
Superimposes a Sawtooth shaped potential on 
the automatic volume control bias during the pic 
ture periods. In order to avoid this difficulty it 
is preferable that a two-way conducting switch 
be employed instead of the one-way conducting 
Switch of Figure 1. 
A modification of the invention employing a 

two-way conducting switch is illustrated in Fig 
lure 2. In this figure it is assumed that the line 
26, which is preferably fed from a low imped 
ance Source, conveys electrical signals which it 
is desired to observe. The condenser 43, which 
is connected between line 27 and earth, is in this 
case the observing device and may be used for 
purposes of automatic volume control, D. C. re 
insertion and Such like. The two-way conduct 
ing electrical Switch is arranged to connect line 
26 to line 27 at a given instant. The switch 
comprises two thermionic valves, 28 and 32, 
which are provided with suitable grid leak re 
Sistances 29 and 33 respectively and grid con 
densers 30 and 34 respectively. The control grids 
of both valves 28 and 32 are supplied with dif 
ferentiated pulses by means of the secondary 
WindingS 3 and 35 respectively of a transformer 
which has a primary winding 36. The cathode 
of valve 28 is connected to line 26 and the anode 
of valve 28 is connected through a resistance 
potentiometer 42 to the cathode of valve 32. 
The tapping of potentiometer 42 is connected to 
line 27 and the anode of valve 32 is connected 
at 44 to line 26. In this case suitable control 
ling pulses are applied to terminal 45 connected 
to the grid of Valve 38 which acts as an anode 
bend Separating valve and is suitably biassed 
by means of a potentiometer 4f, 39 with de-cou 
pling condenser 40. The primary winding 36 of 
the transformer is connected in the anode circuit, 
of the valve 38 and is supplied with a suitable 
positive potential. A resistance 37 is connected 
in Shunt with the primary winding 36 of the 
transformer. The switch operates in a similar 
manner to the single valve switch of Figure 1, 
in other Words, pulses are applied to terminal 
45 which produce differentiated pulses across 
the Secondary windings 3 and 35 of the trans 
former. The pulses derived from the trailing 
edge are applied in a positive sense, to the grids 
of the valves 28 and 32 with such an amplitude 
that these valves only conduct for a short time 
after the Synchronising pulses have ceased to be 
applied to terminal 45. It is thus possible for 
the observing device 43 to be charged to the 
potential of line 26 during those periods imme 
diately following the application of pulses to the 
Switching device. The purpose of the poten 
tioneter 42 is to balance the two valves and it is 
found that this is of advantage when the line 
26 is subject to interfering pulses. It will be 

The T5 appreciated that the two-way conducting switc. 
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shown in Figure 2 permits current to flow from 
line 26 to line 2 or vice versa. This distin 
guishes from the one-way switch shown in Fig 
ture 1 in which current can only flow through 
the switch from line to line 5. 

It is known that in television transmitting cir 
cuits D. C. re-insertion and AVC are sometimes 
necessary and the present invention may equally 
be applied to transmitters as well as to receivers. 

| claim: 
1. A television system wherein a control volt 

age is developed in accordance with the intensity 
of the signals received during the Synchronizing 
interval and wherein picture and Synchronizing 
signals are alternately received as a combined 
single signal series comprising a first discharge 
tube having a cathode, a control electrode and an 
anode, means including an impedance for main 
taining the anode positive With respect to the 
cathode, means for applying picture and Synchro 
nizing signals to the control electrode of Said tube 
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with the Synchronizing signals extending in a 
negative direction, means including a second elec 
tron discharge tube for separating the Synchro 
nizing signals from the picture signals, means for 
differentiating the separated Synchronizing Sig 
nals in order to produce a short negative impulse 
and a short positive impulse for each Synchroniz 
ing signal, a condenser, means for connecting 
one terminal of the condenser to a point of fixed 
potential, an electronic discharge path, and 
means including said electron discharge path and 
a series resistance for effectively connecting the 
other terminal of the condenser to the anode of 
said first discharge tube only during the interval 
when short impulses of a predetermined polarity 
are produced to maintain a charge On the con 
denser which is a function of the intensity of the 
signals received during that interval. 

2. A television system wherein picture signals 
and synchronizing signals are alternately re 
ceived as a combined single signal series and 
wherein a control voltage is developed in accord 
ance with the intensity of the signals received 
between successive picture signal intervals con 
prising a first discharge tube having a cathode, a 
control electrode and an anode, means including 
an impedance for maintaining the anode positive 
with respect to the cathode and with respect to a 
point of fixed potential, means for applying the 
received picture signals and synchronizing sig 
nas to the control electrode of said tube with the 
picture signals extending in a positive direction 
and with the synchronizing signals extending in 
a negative direction, means including a second 
electron discharge tube for separating the Syn 
chronizing signals from the picture signals, 
means for differentiating the separated Synchro 
nizing signals in order to produce a short nega 
tive impulse and a short positive impulse for each 
synchronizing signal, a condenser, means for con 
necting one terminal of the condenser to the 
point of fixed potential, and means including an 
electronic switching device responsive to the pro 
duced short impulses of a predetermined polarity 
for effectively connecting the other terminal of 
the condenser to the anode of Said first discharge 
tube only during the final portion of the intervals 
between successive picture signals to maintain a 
charge on the condenser which is a function of 
the intensity of the signals received during those 
intervals. 

30 

35 

O 

55 

s 

65 

O 

3 
3. A television system wherein picture and syn 

chronizing signals are received as a combined 
single signal series and wherein a control voltage 
is developed in accordance With the intensity of 
the received signals during the Synchronizing sig 
nal intervals comprising a first discharge tube 
having a cathode, a control electrode and an 
anode, means including a resistance for main 
taining the anode positive with respect to the 
cathode and with respect to a point of fixed po 
tential, means for applying picture and Synchro 
nizing signals to the control electrode of said first 
discharge tube with the Synchronizing signals ex 
tending in a negative direction whereby ampli 
fied picture and synchronizing signals will appear 
at the anode of said first discharge tube with the 
Synchronizing signals extending in a positive di 
rection, means including a second electron dis 
charge tube for separating the Synchronizing sig 
nas from the picture signals, means for differen 
tiating the separated Synchronizing signals in 
order to produce a short negative impulse corre 
sponding to the front edge of each Synchronizing 
signal and a short positive impulse corresponding 
to the trailing edge of each Synchronizing signal, 
a condenser means for connecting one terminal 
of the condenser to the point of fixed potential, 
and an electronic SWitching device responsive to 
the produced short positive impulses Only for 
effectively connecting the other terminal of the 
condenser to the anode of said first discharge 
tube whereby a charged condition may be main 
tained on said condenser, which is a function of 
the intensity of the signals received during the . 
signal intervals. 

4. A television system wherein picture and 
Synchronizing signals are received as a combined 
single signal series and wherein a control voltage 
is developed in accordance with the intensity of 
the received signals during a portion of the in 
terval of and immediately following the receipt 
of the synchronizing signals comprising a first 
discharge tube having a cathode, a control elec 
trode and an anode, means including a resistance 
for maintaining the anode positive with respect 
to the cathode and with respect to a point of fixed 
potential, means for applying picture and syn 
chronizing signals to the control electrode of said 
first discharge tube, a second discharge tube for 
separating the synchronizing signals from the 
picture signals, a differentiating circuit for pro 
ducing short negative impulses corresponding to 
the front edge of each synchronizing signal and 
for producing a short positive impulse corre 
sponding to the trailing edge of each synchroniz 
ing signal, a condenser, means for connecting one 
terminal of the condenser to the point offixed po 
tential, and an electron switching device respon 
sive to the short positive impulses only for effec 
tively connecting the other terminal of said cone 
denser to the anode of said first discharge tube 
during the application of the short positive in 
pulses to Said switching device whereby a charged 
condition may be maintained on said condenser 
which is a function of the strength of the re 
ceived signals during a portion of the synchroniz 
ing signal interval and the time immediately fols 
lowing that interval. 
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