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7 Claims,

The present' invention relates to systems for

converting impulses and has particular but not
-exclusive reference to television systems where it
is desired to separate pulses of the same ampli-

§ .tude but of different duration. ) .
In certain known television systems synchroni-
sation is effected by using synchronising pulses
" which are transmitted in the opposite sense to
the picture signals, so that the synchronising
10 pulses can be separated from the picture signals
by amplitude selection. In such systems it is
usual to make the frame synchronising pulses of
. longer duration than the line synchronising pulses
" but of substantially the same amplitude and vari-
15 ous methods have been proposed for the separa-

tion of the frame and line pulses.

Since the frequency of the frame synchronising

pulses is much lower than the frequency of the .

line synchronising pulses it has been proposed
20 to separate the line pulses from the frame pulses
: by passing the pulses through a low pass filter,

the resulting pulses being applied either to an -

amplitude filter or directly to a sawtooth oscil-
lation generator, such, for example, as & blocking
28 -oscillator which requires a pulse of greater than
a critical amplitude to trigger it.
. . The disadvantages of such a method have been
'discussed in British patent specification No.
' 455,375 and an aliernative method of puise sep-
- 80,
were applied to.an integrating device which re-
solved pulses of differing duration into pulses of

differing amplitudes, which pulses were subse-

quently passed to the sawtooth oscillation gen-
erator.

: provide an improved method and apparatus which
facilitates the separating of a set of impulses
from another set of impulses of a diﬁerent dura-
tion.

-~ According to the present invention a method

- is provided of converting impulses of substan-

“tially the same amplitude but of different dura-
tions into impulses of different amplitudes which
method comprises applying the impulses of the
same amplitude to a converting circuit from
which derived impulses are obtained, said con-
verting circuit serving to convert the applied im-~
pulses into two portions, the first portions being
of the same sign as the applied impulses and the
second portion being of the opposite sign to the
applied impulses, ‘the applied impulses of shorter
duration producing impulses of small a.aplitude

50

s% in the second portion and the applied impulses :

and
aration was suggested therein, whereby the pulses -

. It is the object of the present invention to‘

(CL 178—69.5)

of longer duration producing impulses of rela-

tively larger amplitude in the second portion. -
According to a further feature of the inven-

tion, the derived impulses are applied in such

a way to the applied impulses that the first por- §

tion of the derived impulses is effectively can-.

celled. ’
“'The present invention also comprises the ad-

" ditional step of separating the converted pu]ses _
by amplitude selection. 10

Where the method according to the invention

- is'employed in a television receiving system, the

converted pulses may be applied to a generator

" of frame scanning oscillations which is so- ar-

ranged as to be affected substantially only by the is5
impulses of relatively larger amplitude. )

Whereas in the prior specification No. 455,375 .
separation is affected by an integration process,
it will be apparent that the converting circuit
employed in the present invention functions in a
manner which is analogous to differentiation.

The invention also comprises an apparatus for
carrying out the methods-set forth above.

In order that the said invention may be clearly
understood and readily carried into effect, it will o
now be more fully described with reference to the

‘accompanying -drawing, in which:——

Figures 1, 2 and 4 are explanatory diagrams,

- Figres 3 and 5 are circuit arrangements. for g
carrying out the methods according to the in-
vention,

Referring to Figure 1 which shows a portion
of the wave-form of the synchronising pulses of.
a well-known system of television, the pulses g5
marked a are the ling synchronising pulses and -
those marked b are the frame synchronising
pulses. It will be appreciated that the picture
signals (not shown) will be superimposed on the
waveform in the opposite sense to the direction of
the synchronising impulses. In this system the
duration of a pulse b is four times as long as the
duration of a pulse a, the amplitudes being the
same.

arrangement in which the invention may be in-
corporated, § is a screen grid valve, which is used -
for the purpose of separating the picture sig--
nals from the synchronising pulses. The com-
posite television signal comprising the picture gg
signals and synchronising pulses is applied to
the grid- 7 of the valve 8§ through a condenser {1,

the grid T being connected to the cathode (0 by
means of a grid leak 12, and tne synchronising

pulses being applied in. the positive sense. The g5

Referring to Figure 3, which shows a circuit 45>
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2
screen grid 8 of the valve is connected to a posi-
tive source of potential through resistance 15,
whilst’ the anode is also connected through a
resistance 16 to a source of positive potential.
As is well known synchronising pulses in the neg-
ative sense and free from picture signals are oh-
tainable from the screen grid 8 and the anode ]
of the valve due to the self-biasing action of the
grid circuit, the waveform being of the form
shown in Figure 1. If necessary the potentials
at the screen grid 8 may be conveyed to the line
scanning oscillator for the purpose of synchronis-
ing it.

To the anode 9 is connected a condenser 17
and a resistance I8 in series, the end of re-
sistance {8 being connected to the negative source
of potential 20. By a suitable choice of the
time constant of the converting circuit com-
prising the resistance and condenser it is pos-
sible partly to differentiate the pulses obtained
on the anode 9 thus obtaining pulses at the junc-
tion 19 of the resistance 18 and condenser T,
which pulses are of different amplitudes and are
in a positive sense and are superimposed on the
pulses in the negative sense. The positive pulses
obtained across the resistance 18 thus comrpise
small pulses due to the line pulses and larger
pulses due to the frame pulses, the waveform
being similar to that shown in Figure 2.

Tt will be seen from Figure 2 that at the end of a
line pulse a pulse ¢ of small amplitude is produced
in the opposite sense to the line pulse, whilst at
the end of a frame pulse a pulse d of greater
amplitude than pulse ¢ is also. produced in the
opposite sense to the frame pulse. It is possible
to separate these pulses ¢ and d by amplitude
separation or it is possible to apply the differ~
entiated waveform directly to the synchronising
electrode of the sawtooth oscillation generator.
The time constant of the differentiating circuit
should be of the order of or greater than the
duration of a line pulse and less than the duration
of a frame pulse. Although in Figure 3 a particu-
lar type of amplitude separator is described, it
will be obvious that any other method of separa-
tion of picture signals from synchronising pulses
is applicable. It is also to be understood that an
inductance may be used for the purpose of dif-
ferentiating, or other means may be provided
for the purpose of reducing the lower frequency
components of the synchronising pulses.

A further feature of the invention consists in
mixing the original synchronising pulse wave-
form as in Figure 1 in opposite phase with the
differentiated waveform of Figure 2. By this
means a waveform of the type shown in Figure 4
is obtained. It will be seen that the line synchro-

" nising pulses produce very small pulses as shown
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at ¢, whilst the frame synchronising pulses pro-
duce much larger pulses f. These large pulses
may be used directly to control the frame scan-
ning generator or they may be separated from
the small pulses by amplitude separation before
utilization. If desired the frame frequency
generator may be triggered during the occurrence
of any of the pulses of larger duration. For ex-
ample it may ‘be arranged that the frame fre-
quency generator is triggered before 2 half-line
period has elapsed from the beginning of a frame
pulse.

A circuit arrangement in which the further
feature of the invention may be incorporated is
shown in PFigure 5. In Figure 5 the valve 21 is
used for the purpose of separating the synchronis-
ing pulses from the picture signals. This circuit
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also employs the seli-biasing method of separa-
tion, the grid condenser 25 being connected to
the input terminal 30 and the other input termi-
nal 31 being connected to the cathode 24 of the
valve 24 and to the grid leak resistance 26. Be-
tween the cathode 24 and a negative source of
potential 33 is connected a resistance 28, The
anode 23 of the valve is connected through re-
sistance 21-to a positive source of potential and
a condenser 29 is connected between the anode
23 and the cathode 24 and terminal 32. The out-
put is taken from terminals 32 and 33.

In operation, composite television signals are
applied between terminals 30 and 3! with the
synchronising pulses in a positive sense. Due to
the limiting action of the grid circuit the cathode
of the valve tends to follow the synchronising
pulses. Simultaneously, however, the differ-
entiated pulses passed through condenser 29 tend
to oppose the cathode variation with the result
that pulses of the waveform shown in Figure 4
appear across the output terminals 32 and 33,
and these may be applied directly to the frame
scanning generator or to an amplitude separator
or other device. Of course, systems of picture
signal separation other than that shown are
equally applicable to this method of pulse selec-
tion.

Alternative methods of mixing the original and
differentiated pulses are possible. For example, a
signal as shown in Figure 1, may be applied to
one control grid of a hexode valve and a differ-
entiated signal, as in Figure 2, may be applied
in the opposite sense to the other control grid
of the hexode, the output heing taken from the
anode circuit. In this case a triode-hexode type
of valve can be conveniently used, the triode
section forming the picture signal separator. Also
circuits using two triodes, for example, may be
employed for the purpose of additively mixing

the two types of waveform.

The invention is not limited to the use of a
condenser and a resistance as the converting
device; since different elements can be used for
this purpose; for example, the condenser can
be replaced by an inductance of such a value as
to function as a storage device.

We claim:

1. An apparatus for converting impulses of
substantially the same amplitude but of differ-
ing duration into impulses of differing ampli-
tudes comprising a thermionic vacuum tube hav-

" ing anode, cathode and at least one control elec-

trode, a time constant circuit connected in the
control electrode-cathode circuit of said tube,
means for impressing said impulses of substan-
tially the same amplitude but differing duration
onto said time constant circuit, a circuit for pro-
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ducing a wave form of a differential of the wave

form applied to the time -constant circuit con-
nected in the anode-cathode circuit of said tube,
and terminal means for taking from a portion
of said differentiating circuit impulses of differ-
ing amplitudes.

2. Apparatus in accordance with claim 1
wherein said differentiating circuit comprises a
condenser and g resistive memben serially con-
nected, and the terminals for withdrawing the
impulses of differing amplitudes are connected
across said resistance element. ‘

3. Apparatus in accordance with claim 1
wherein said thermionic tube comprises a multi-
grid tube.

4. Apparatus for converting impulses of sub-
stantially the same amplitude but of differing
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duratxons into impulses of differing amplltudes
comprising a thermionic ‘'vacuum tube having
anode, cathode and at least one control electrode,

a time constant circuit connected in the control.

electrode-cathode circuit of said tube, means for
impressing said impulses of differing duration
onto said time constant circuit, a eircuit for pro-
ducing a wave form bearing a differential rela-
tionship to the wave form applied to the time.
constant circuit, said latter circuit being con-
nected in the anode-cathode circuit of said ther-
mionic tube, means for combining the impulses
impressed on the control electrode of said tube
with. the differential wave form developed, and
terminal mearns for withdrawing the wave form
resulting from the combining of the differential
wave form with the original impulse wave form.

5. The method of converting electrical impulses
having substantially the same amplitude but dif-
fering durations into impulses having differing
amplitudes which comprises the steps of develop-

ing a wave form bearing a differential relation--
ship to the original impulses, said wave form .

having a. portion thereof corresponding to the
original wave form and a second portion thereof

differing from the original wave form, and com- °

bining said developed wave form with said origi-

‘nal wave form in such a manner that the similar

3

portions of each of the wave forms is cancelled
out.

. 6. Apparatus for convertlng electrical im-
pulses having substantially the same amplitude
but of differing duration into impulses having
differing amplitudes comprising a thermionic
vacuum tube having anode, cathode and at least

“one control electrode, means for impressing said
wimpulses -to be converted onto the control elec-

trode-cathode circuit of said tube, means for
energizing the anode of said. tube, resistance
means connected serially with said anode ener-
gizing means and with said anode, a condenser
substantially shunted across the anode and at
least one side of the cathode of said tube, a second
resistance means connected serially with the
negative side of said anode energizing means
and the cathode of said tube, and terminal means
for withdrawing the wave form developed across
said second resistive means..

" 7. Apparatus - in accordance with claim 6
wherein there is provided in addition, a time

b
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constant circuit connected in the control elec-

trode-cathode circuit of said tube,
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