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3 Cairns. 

This invention relates to circuit arrangements 
for separating electric signal pulses and is con 
Cerned more particularly with the Suppression of 
interference in signal circuits. 

5 In shortWave signal systems such as television 
Systems interference of the type most commonly 
experienced, is spark interference from the igni 
tion systems of motor cars for example, and this 
interference takes the form of narrow pulses the 

l0 width of which is approximately equal to twice 
the reciprocal of the passband of the receiver or 
Other network through which the spark interfer 
ence has passed. Thus in the case of a high defi 
nition television receiver the width of an interfer 

ling pulse is of the order of one half micro-second. 
According to the present invention a circuit air 

rangement for Separating electric pulses con 
tained in a mixture of pulses of long and short 
duration, in which the shorter pulses may be coin 

20 stituted by undesired interference pulses, in 
cludes a delay network to which the mixture of 
pulses is applied, the delay in the netWork being 
greater than the duration of the narrow pulses 
but less than that of pulses of a given longer du 
ration, and an amplitude selecting device which 
provides an output only when the pulses are pres 
ent simultaneously at the input and the output of 
Said delay netWork. . A modified circuit arrange 
Inent according to the invention, includes a con 

80 trol device having two positions of equilibrium 
and which is controlled by input signals applied 
to it from two or more points along a delay net 
Work, said device being SWitched into one position 
When a pulse is present simultaneously at at least 

35 two positions on the delay network and switched 
into its second position when a pulse is absent 
sinutaneously from at least two positions on the 
delay netWork. The input to the controlled de 
vice may be derived from a plurality of points 

40 along the delay netWork, this input constituting 
the sum of the signals derived from these points, 
the arrangement being Such that a signal of 
greater amplitude is derived from the final point 
on the delay network than from any one of the 

45 preceding points on the delay network. 
In order that the invention may be more clear 

ly understood and readily carried into effect, a 
form of interference Suppressing arrangement 
embodying the invention will now be described by 

50 way of example in greater detail with reference to 
he accompanying dra Wings in Which: 
Figure showS Such a system diagrammatical 

ly, 
Figures 2, 3 and 5 are explanatory diagrams 

is and 

(C. 178-44) 
Figure 4 is one form of amplitude selecting de 

WCe. 
Referring to Figure 1 of the drawings, signals 

containing pulses to be suppressed are applied to 
the terminals , 2 of a delay network 3, the total 5 
delay in. Which is of the Order of 1 micro-second. 
In this arrangement an amplitude selecting de 
Vice 4 is arranged to operate not on the sum or 
mean Value of the potentials present at the be 
ginning and end of the delay only but on the 10 
nean Value of potentials present at Several 
points along the delay network. These poten 
tials may be combined by a resistance network 5 
including resistances 6, 7, 8, 9 and to which may 
be of different Values in order to produce dif- 3 
ferent Outputs from the Various points in the de 
lay netWork for, a pulse of given amplitude. It 
is desirable that the output from the final point 
in the delay netWork, on the application of which 
the amplitude selecting device is required to op- 20 
erate, provided that outputs are still supplied 
from all the other points in the delay network, 
Should be at least as great as any of the other 
outputs. In Figure 2, represents a pulse last 
ing at least one micro-Second and aSSuming such 25 
a pulse is applied to the terminals f and 2 in Fig 
lure 1, the potential Waveform at the point A in 
Figure 1. Will appear as shown at 2 in Figure 2, 
the output obtained from the resistance 0 hav 
ing, in this example, twice the effect of the out- 80 
puts from the preceding resistances. The oper 
atting potential of the amplitude selector is 
represented in Figure 2 by the dotted line 3. It 
is assumed that the delay produced between the 
tapped points in the delay network are each equal 35 
to 0.25 micro-Second. 

Referring to Figure 3, 4 and 5'represent two 
interfering pulses each lasting one half of a mi 
cro-second and Spaced apart by a half micro-Sec 
ond. The output from the delay network in Fig- 40 
ure 1 assuming the pulses 4 and 5 are applied 
to the terminals and 2 is represented by the 
waveform 6 in Figure 3. The operating level of 
the amplitude selecting device is represented by 
the dotted line 7 and it will be seen that the in- 45 
cidence of the second interfering pulse 5 is not 
sufficient to cause the Output of the delay net 
work to reach the Operating level of the ampli 
tude selecting device. 
Figure 4 shows a form of amplitude selecting so 

device suitable for use in connection with the 
present invention, this device constituting a re 
generative amplifier which operates as described 
in British Patent No. 373,309. The arrangement 
shown in Figure 4 has the advantage that it pro- is 
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vides a ready adjustment of the conditions at 
which operation will be effected by the applied 
potentials in the two directions. By Setting 
these Operating potentials at equal differences 
from the upper and lower limits of the incoming 
pulses, the Selector may be made to work in the 
Same manner for the termination of a pulse as 
for its arrival. Thus the width of the regener 
ated pulse is equal to the incident pulse, although 
delayed by One micro-second. This effect is ill 
lustrated by the waveforms shown in Figure 10. 
The Waveform 8 represents the output at the 
point A in Figure 1 due to a signal pulse lasting 
4 micro-Seconds. The operating level of the 
amplitude selector for increasing potentials is 
represented by the dotted line 9. The operating 
level for decreasing potentials is represented by 
the line 20, the distance between the lines 9 and 
20 representing an adjustable “back-lash' of the 
Selecting device. The waveform 2 represents 
the Output from the amplitude selector due to an 
input pulse 4 micro-Seconds long when the am 
plitude Selector is of the form shown in Figure 4. 
In order to obtain the greatest possible free 

don from interference the delay in the network 
3 Should be made nearly equal to the Width of 
the shortest Signal pulses. Thus, in the case of 
the present British Broadcasting Company 
Standard television Synchronising pulses the de 
lay should be less than 10 micro-seconds but 
a delay of this order may give rise to difficulties 
When signals in another cihannel, for example 
television picture signals, have to be delayed by 
the same annount in order to keep them in phase. 
This particular difficulty does not arise when the 
invention is applied to Systems for repeating tele 
graph Code Signals. 

40, 

45: 

I claim: 
1. A circuit arrangement for separating elec 

tric pulses contained in a mixture of pulses of 
long and short duration in which the shorter 
pulses may be constituted by undesired interfer 
ence pulses, comprising in combination a delay 
network, means for applying said mixture of 
pulses to Said delay network, the delay in said 
network being greater than the duration of the 
Short pulses, but less than that of pulses of a 
given longer duration, an amplitude selecting de 
Vice, and means for connecting the amplitude 

2,227,052 
selecting device to the delay network whereby 
an output can be obtained from the amplitude 
selecting device only when pulses are present 
simultaneously at the input and the output of 
Said delay network. 

2. A circuit arrangement for separating elec 
tric pulses contained in a mixture of pulses of 
long and short duration in which the shorter 
pulses may be constituted by undesired interfer 
ence pulses, comprising in combination, a con 
trolled device having two positions of equilibrium, 
Control means for said device comprising a delay 
netWOrk, the delay in Said network being greater 
than the short undesired pulses, means for se 
lecting input signals from two or more points 
along Said delay network, means for applying 
Said input signals to said controlled device, said 
controlled device being switched into one posi 
tion. When a pulse is present simultaneously at 
at least two points along said delay network, and 
SWitched into its Second position when a pulse is 
absent simultaneously from at least two points 
along said delay netWork. 

3. A circuit arrangement for separating elec 
tric pulses contained in a mixture of pulses of 
long and short duration in which the shorter 
pulses may be constituted by undesired interfer 
ence pulses, comprising in combination an elec 
tronic device having two conditions of operation, 
control means for said device comprising a delay 
network, the delay in said network being greater 
than the short undesired pulses, means for se 
lecting input Signals from two or more points 
along Said delay network, means for applying 
Said input Signals to said device, said device be 
ing SWitched into one condition of operation 
When a pulse is present simultaneously at at 
least two points along said delay network, and 
SWitched into its Second condition of operation 
When a pulse is absent simultaneously from at 
least two points along said delay network, the 
input to the device as derived from points along 
the delay network constituting the sum of the 
Signals derived from these points, the arrange 
ment being Such that a signal of greater ampli 
tude is derived from the final point of the delay 
network than from any one of the preceding 
points of the delay network. 

ERIC LAWRENCE CASLING WHITE. 
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