
Dec. 31, 1940. E. C. CORK ETA 2,227,066 
TELEVISION AND LIKE SYSTEMS 

Filed Jan. 14, 1936 2. Sheets-Sheet 1 

72 us/6/WaA. 
MMvae 7 

22 t 
uv6/vaa. Mwav7 9 

A'DWARD CECIZ corA 
AICAAZZZ5OWZMA/V-MA/WAf'OZA) 
CAAAAAS ZASZZZ, ZAZ/ZZZZ, y WZW,OAS 

Z3y A4elaw / 

AZZOAAAY 

  



Dec. 31, 1940. E. C. coRK ET AL 2,227,066 
TELEVISION AND LIKE SYSTEMS 

Filed Jan. 14, 1936 2 Sheets-Sheet 2 
d-- 

a - 

u%/wa. Mawy27 

72 
Caval N-34 Mway 

73 %/24 Mae/7 

Aznard Czczz ca/A 
A1/C2/4A2 AOW44A/MA/WZZOZA) 
CAAAAAS ZZSZZZAZZZZZZ, MyWZZVZOAS 

ZY 44 e4.42eeeev 
AZZOAAWAY 

    

  

  



O 

5 

20 

25 

30 

35 

40 

45 

50 

As 

Patented Dec. 31, 1940 

UNITED STATES 

2,227,066 

PATENT OFFICE 
2,227,066 

TELEVISION AND LIKE SYSTEMS 
Edward Cecil Cork, Ealing, London, Michael Bow 
man-Manifold, Worplesdon Station, and 
Charles Leslie Faudell, Acton, London, England, 
assignors to Electric & Musical Industries Lim 
ited, Hayes, England, a company of England 
Application January 14, 1936, Serial No. 59,022 

In Great Britain January 15, 1935 
i5 Claims. 

The present invention relates to television and 
like Systems, and is particularly but not ex 
clusively concerned with the problem of synchro 
nising a scanning operation at a receiver of a 
television system with the scanning operation 
taking place at the transmitter. 

It is usual to control the scanning operation 
at the receiver by means of impulses generated 
at the transmitter; in most systems in which, 
for example, a cathode ray tube is employed to re 
constitute the transmitted picture, these im 
pulses are caused to control the generation of 
SaW-tooth SCanning Oscillations. 
Two sets of Synchronising impulses are usually 

transmitted; an impulse, known generally as a 
strip impulse, is generated immediately before 
or after the scanning of each strip of the picture 
to be transmitted, and a frame impulse is gener 
ated between complete scans of the picture or, 
in the case in which the object to be trans 
mitted is a cinematograph film, between the 
scanning of successive frames. The strip im 
pulses are generally arranged to be of substan 
tially the same amplitude as the frame im 
pulses. 

In order that impulses of one set may be sepa 
rated at the receiver from those of the other, it 
is usual to arrange that the frame impulses are 
of longer duration than the strip impulses; since 
then the frame impulses contain component fre 
quencies lower than any in the strip impulses, 
the strip impulses may be substantially complete 
ly excluded from the frame synchronising appa 
ratus at the receiver by means of a low-pass filter. 
The effect of this filter is to attenuate the strip 
impulses relatively to the frame impulses, with 
the result that the impulses are made to differ 
considerably in amplitude; they may then be 
separated from one another by an amplitude 
separation, or fed to a saw-tooth oscillation gen 
erator such for example as a blocking oscillator 
which requires an impulse of greater than a 
critical amplitude to trigger it off. - 

If it is necessary to exclude the frame fre 
quency impulses from the strip Synchronising ap 
paratus at the receiver, this may be achieved 
by means of a high-pass filter. 

In systems employing a method such as that 
outlined above, for separating one set of syn 
chronising impulses from another, it has been 
found that the operation of frame synchronising 
has tended to be upset by one or more elements 
of the low pass filter holding a residual charge 
after the strip Synchronising impulse last re 
ceived has ceased. The reason for this is that 

(C. 17.8-7.5) 
the time constant of the Separating means is at 
least of the same order as the shortest interval 
between pulses. The residual charge adds to the 
charge due to the next succeeding impulse and 
increases its amplitude. In a case in which the 
impulses are applied to a blocking Oscillator, the 
residual charge held by the filter results in the 
blocking oscillator being triggered-off earlier 
than it would otherwise be. 
The effect referred to manifests itself more 

particularly in cases in which interlaced scanning 
is employed, and it tends to produce distortion of 
the reconstituted picture. In interlaced scanning, 
a different set of strips of the object to be trans 
mitted is scanned in each of a small plurality of 
successive scans of the object, the strips of one of 
the sets being intercalated between the strips of 
another set. In such cases, the distortion above 
mentioned may take the following form: the 
strips in the reproduced picture may not be even 
ly interlaced, but may overlap one another, suc 
cessive groups each comprising a number of strips 
equal to the number of part-scans making up a 
complete scan being separated by blank spaces. 
To make this point more clear, it will be as 

sumed that the object to be transmitted is 
scanned completely in two complete scans; the 
phases of successive framing impulses must then 
differ by one half of a strip scanning period 
with respect to the strip impulses, and it is con 
venient to arrange that one framing impulse oc 
curs near to the end of a strip, while the next 
occurs near to the middle of a strip period. It 
will be clear that the residual charge due to the 
preceding strip impulse which is added to the 
frame impulses occurring near to the end of a 
strip is less than the residual charge which is 
added to the alternate framing impulses oc 
curring near to the middle of a strip. The latter 
framing impulses thus trigger the blocking os 
cillator too soon, and the strips in the reproduced 
picture occur in pairs. 

It may also be found that interfering pulses, 
such as those due to atmospherics, may upset the 
operation of Synchronising. A pulse due to an 
atmospheric occurring just before a frame in 
pulse may produce a residual charge Sufficient to 
cause that frame impulse to take effect earlier 
than it would otherwise do, but since atmospher 
ics occur at random intervals, the Succeeding 
frame impulse may take effect at the correct 
time; distortion of the reproduced picture may 
arise from this cause whether interlaced scan 
ning is employed or not. 
Similar problems arise in Systems other than 
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2 
television systems in which it is desired to sepa 
rate impulses of a longer duration from impulses 
of a shorter duration; certain code telegraph sys 
tems may be mentioned as examples of such Sys 
tems. The invention is also applicable to such 
systems. 

It is an object of the present invention to pro 
Wide improved means for separating a set of im 
pulses from another set of impulses of a different 
duration, in which the effect of one impulse on 
that following it may be avoided or reduced. 
The present invention accordingly provides a 

method of separating impulses of relatively long 
duration from impulses of a relatively short dul 
ration, Which method comprises the step of con 
verting said impulses into derived pulses, the am 
plitude of each of which increases during a 
period of time substantially equal to the duration 
of the corresponding impulse to a maximum value, 
which is dependent on said duration, and then 
falls to a minimum value at a rate which is 
greater than that of the increase and such that 
said minimum value is substantially fixed. In 
order that one impulse shall not affect that which 
follows it, it may be necessary to make the rate 
at which the amplitude of the derived pulses falls 
more rapid when the impulses succeed one an 
other closely than when they are more Widely 
Spaced. - w 

The invention further provides, for use in tele 
vision systems, a method of separating frame 
impulses of relatively long luration from strip 
impulses of relatively short duration, which meth 
od comprises the step of converting said impulses 
into derived pulses, the amplitude of each of 
which increases, during a period of time sub 
stantially equal to the duration of the corre 
sponding impulse, to a value which is dependent 
on said duration, and then falls, at a rate, which 
is greater than that of the increase, and is such 
that, at least in the case of a pulse derived from 
a line impulse, a substantially fixed value is 
reached before the arrival of the next impulse. 
According to a further feature of the inven 

tion, apparatus for separating impulses of rela 
tively long duration from impulses of relatively 
short duration comprises an impedance element, 
and controlling means adapted to be fed with 
both long and short impulses and to cause the 
charge held by said impedance element to be 
changed in one sense during the impulses and 
in the opposite sense during the intervals be 
tween impulses, characterised in that the time 
constant of the circuit determining the rate of 
change during impulses is much longer than the 
time constant of the circuit determining the 
rate of change during intervals between impulses. 
The time constant of the first-named circuit may 
be five or more times that of the Second-ramed 
circuit. 

The invention also provides a method of op 
erating apparatus according to the preceding 
paragraph, according to which the time constant 
of the second-named circuit is made much short 
er than the interval between any short impulse 
and a longer impulse following it. According to 
another method of operating apparatus accord 
ing to the preceding paragraph, the time con 
stant of the first-named circuit is made longer 
than the duration of a long impulse. 
In apparatus according to the invention, the 

controlling means may be arranged to prevent 
appreciable charging current flowing in said in 
pedance element except when either a long or a 

2,227,066 
short impulse is operative upon Said controlling 
means. In these circumstances, since the im 
pedance element only takes appreciable charge 
during the applied inpulses, it Will be clear that 
the long impulses give rise to a greater maxi 
mum charge than the short impulses. The im 
pedance element may be a condenser, in which 
case two sets of Substantially triangular voltage 
pulses of different amplitude are set up across 
the condenser or it may be an inductance coil. 
In the latter case, the charging current is con 
veniently caused to flow in a resistance arranged 
in series with the coil; triangular voltage puises 
are then set up across the resistance. The tri 
angular pulses of larger amplitude may then be 
separated from those of Smaller amplitude by an 
amplitude Selection for example. Alternatively, 
the triangular pulses may be fed directly to a 
utilising device which in the case of a television 
system for example, may comprise a saw tooth 
oscillation generator, and which is arranged to 
be responsive only to the pulses of larger am 
plitude. . . “. . . . . . . . 
The controlling means is preferably a therm 

ionic valve which is arranged to allow the im 
pedance element to charge up during the time 
for which the impulses last. The mixed im 
pulses are conveniently fed to the control grid 
circuit of the controlling valve. When the im 
pedance element is a condenser, the valve is ar 
ranged to be conductive, and to prevent the con 
denser from charging up, during the intervals 
between impulses, and it is arranged to be in 
sulating during the impulses. When an induct 
ance coil is employed, however, the valve is ar 
ranged to be insulating at all times except when 
the impulses are operative. 
Other features of the invention will appear 

hereinafter. - 

Certain embodiments, of the present invention 
as applied to television systems will now be de 
scribed by Way of example with reference to the 
accompanying drawings: it will be assumed 
throughout this description that it is desired to 
separate framing impulses from strip impulses, 
the latter having the shorter duration; it will 
also be assumed that separation is effected at 
the receiver, and that the received Signal, in 
which the two sets of impulses appear together, 
is of the form shown in Fig. . 

In the drawings, Fig. 2 shows Schematically, 
by Way of example, a television receiver, em 
ploying a cathode ray tube as a picture-recon 
stituting device, to Which the present invention 
is applicable, and Figs. 3 to 7 show various cir 
cuit arrangements Suitable for use in the re 
ceiver of Fig. 2. 

Referring to Fig. 1, the line represents a 
datum line corresponding to black in the picture 
signals 2. The strip impulses 3 and the fram 
ing impulses, of which only two, numbered 4 and 
5 are shown, are all of Substantially the same 
amplitude and are transmitted in the blacker 
than-black sense. The framing impulses are of 
longer duration than the strip impulses, and are 
adapted to give interlaced Scanning in two 
traversals of the object to be transmitted. The 
framing impulse 4 commences at the end of a 
strip period, whilst the impulse 5 commences at 
the middle of a strip. The signal of Fig. 1 is 
given for purposes of explanation only, and the 
invention is of course not restricted to this par 
ticular form of signal. For example, a plurality 
of impulses may be transmitted at the end of 
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'2,227,066 
each frame, and the synchronising impulses may 
be in the same sense as the picture signals, but 
of greater amplitude. Furthermore, as has been 
stated, the invention is not limited to interlaced 
scanning; where, however, interlaced scanning 
is employed, the object to be transmitted may 
be completely scanned in more than two tra 
versals. 
In Fig. 2, the radio receiver a is arranged for 

the reception of a carrier wave modulated with 
a signal of the form shown in Fig. 1, this signal 
being extracted by detection and established be 
tween the modulator b and the cathode c of 
the cathode-ray picture-reconstituting device d. 
The signal of Fig. 1 is also applied to a selector e 
which serves to free the synchronising signals 
(3, 4 and 5) from picture signals (2), and to 
feed the synchronising signals to a line-fre 
quency Scanning Oscillation generator f and to a 
separator g, the latter serving to separate frame 
Scanning impulses from line scanning impulses 
and to feed the frame impulses to a frame-fre 
quency Scanning Oscillation generator k. The 
generator f feeds saw-tooth line-scanning oscil 
lations to scanning coils h and generator k feeds 
similar oscillations at frame frequency to coils v. 

Referring to Fig. 3, which shows one form 
which the apparatus e. and g may take, a screen 
ed grid valve having two anodes 6 and 7, has its 
anode 7 connected through a load resistance 8 
to a point in a suitable anode current Source, 
which is not shown for the sake of simplicity. 
All points in the figure bearing a positive sign 
are Connected to this source, which has its nega 
tive terminal connected to the cathode of valve 
5. The anode 6 of the valve 5 also has a load 
resistance, not shown, and is arranged to feed 
the received synchronising impulses to the strip 
frequency scanning oscillation generator f, Fig. 2 
which, since the received picture is to be recon 
stituted by means of a cathode ray tube, may 
conveniently comprise a saw-tooth oscillation 
generator such as a blocking oscillator. 

It will be noted that all of the synchronising 
impulses have an initial steep transient portion. 
With the exception of that of impulse 5, and 
every, alternate framing impulse thereafter and 
therebefore, these transient portions recur at 
the Strip Scanning frequency, and all of the Syn 
chronising impulses, including the framing im 
pulses, are fed to the strip synchronising appa 
ratus. The framing impulses, with the exception 
of those occurring during the strip periods, thus 
assist in maintaining the strip scanning opera 
tion in Synchronism. 
The received signal (Fig. 1) is fed to the con 

trol grid circuit of valve 5 in such a sense that 
the synchronising impulses drive the control 
grid potential in the positive direction. The con 
trol grid is biased to a point just beyond anode 
current cut-off, and thus of the received signal, 
Only the Synchronising impulses cause anode 
current to flow, the picture signals being in 
effective. 
The synchronising impulses, free from picture 

signals, are set up across resistance 8 and are 
fed through coupling condenser 9 to the control 
grid circuit of a screened grid valve O. The con 
trol grid of this valve is biased to a small posi 
tive potential. The amplitude of the synchronis 
ing impulses at the control grid of the valve 
is made such that each impulse SWings the po 
tential of that grid to a value more negative than 
that corresponding to anode current cut-off, so 

3 
that the valve passes no anode current during the 
Synchronising impulses. 
The anode circuit of valve 9 comprises a high 

resistance it, and two condensers 2 and 3 are 
connected in series between the anode and the 
cathode of this valve. It will be clear that dur 
ing the intervals between Synchronising impulses, 
that is, when valve to is conducting, most of the 
current in resistance flows through valve l; 
little charge flows to condensers 2 and 3, and 
a certain small datum potential difference (which 
may be arranged to be approximately Zero) is set 
up across condenser 3. However, during an im 
pulse, when Valve f is insulating, the condensers 
f2 and 3 charge up, condenser 3 reaching to 
a potential which exceeds the datum potential, 
and is dependent, inter alia, upon the duration of 
the impulse. Furthermore, When the impulse 
ceases, the potential difference across condenser 
3 is relatively rapidly reduced to the datum 

value, and no residual charge due to the impulse 
remains to add to the next succeeding impulse. 
In One arrangement, employing a received sig 

nal of the form shown in Fig. 1, the duration of 
each , of the line impulses is 10 microseconds 
(ms.), the frame impulses each have a duration 
of 40 ms., and the minimum interval between 
successive line and frame impulses is 40 ms.; in 
this arrangement, the time constant governing 
the charging of condensers 2 and 3 is approxi 
mately 200 m.s., while the effective time constant 
of discharge is approximately 5 ms. 
A series of triangular voltage pulses, the am 

plitude of each of which rises during the impulse 
period to a maximum value dependent on the 
duration of the impulse and then falls at a rela 
tively rapid rate to a substantially fixed minimum 
value, is thus set up across condenser f3. The 
triangular pulses due to the framing impulses 
are of greater amplitude than those due to the 
strip impulses, and the whole series of pulses is 
fed to a valve 4, which is arranged to effect an 
amplitude selection. . . . 
The control grid of valve 4 is biased relatively 

to its cathode by means of biasing resistance 5 
and its associated shunt condenser to a point be 
yond anode current cut-off, and it is arranged 
that only the triangular pulses of greater ampli 
tude are able to cause anode current to flow. 
There is thus set up in the output circuit of valve 
4 a series of pulses each of which has the same 
phase as the framing impulse which initiated it. 
The output circuit of valve f4 is coupled to a 
blocking oscillator for example, which constitutes 
the frame-frequency generator c, and each pulse 
in the output circuit of valve 4 is arranged to 
initiate a return stroke of the saw-tooth frame 
scanning oscillation. . . . 
In the arrangement shown in Fig. 4, the valve 

O', which corresponds to valve to in Fig. 3, has 
a resistance f6 in its grid circuit, and a load re 
sistance it of high value in its anode circuit. The 
valve O’ may be shunted by a similar screened 
grid valve (not shown) to feed the line synchro 
nising apparatus, or a double-anode valve may 
be employed in place of valve fo'. The received 
signal is applied to input terminals 8 in such a 
sense that the picture signals tend to make the 
control grid more positive; the control grid is 
biased so that picture black makes the grid 
slightly more positive with respect to the cathode 
than the potential at which grid current com 
mences to flow, and the picture signals accord 
ingly lie within the region of grid current, but 
owing to the voltage drop across resistance 6, 
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4. 
the actual grid potential remains Substantially 
constant and unaffected by the flow of grid cur 
rent. The synchronising impulses are arranged 
to reduce the grid potential to a point more nega 
tive than anode current cut-off. 
Connected between the anode and cathode of 

valve O’ are two condensers 2" and 3' arranged 
in series. As in the arrangement of Fig. 2, a 
Series of triangular pulses is set up a CrOSS Coil 
denser 3, the pulses corresponding to the fram 
ing impulses being of greater amplitude than 
those corresponding to the strip impulses. 
The whole Series of pulses set up across Con 

denser 3 is applied between the control grid 
and cathode of a grid-controlled gas discharge 
tube 9, the grid of which is so highly negatively 
biased by means of biasing resistance 2 and its 
associated shunt condenser that only the pulses 
of greater amplitude set up across condenser 3' 
are able to initiate the flow of anode current in 
the tube 9. 
The anode circuit of the tube 9 comprises 

coil 2, resistance 22, and condenser 23 arranged 
as shown; the circuit 9, 2, 22 and 23 is self 
oscillatory, and operates to set up a potential 
difference of SaW-tooth Wave form a CrOSS COn 
denser 23, and it is arranged that the frequency 
of this saw-tooth oscillation is equal to the fre 
quency of the voltage pulses of greater ampli 
tude, and hence to the framing frequency. The 
saw-tooth oscillation set up acroSS Condenser 23 
is employed for scanning purposes. The valve 
f9 and its associated circuit thus constitutes the 
frame-oscillation generator k of Fig. 1. 

In a modification of the arrangements of Figs. 
3 and 4, the condensers 2 and 3, or 2 and 3 
respectively, are connected in series between the 
anode of controlling valve 10 or 0' and the 
positive terminal of the anode current source. 
Now in the arrangements of Figs. 3 and 4, when 
an impulse arrives, the potential at the junction 
point of the two condensers becomes more posi 
tive, and the potential difference across con 
densers 3 and 3' increases. In the modified 
arrangements, although the potential at the junc 
tion point becomes more positive when an im 
pulse arrives, the potential difference across 
condensers 3 and 3' decreases. The modified 
arrangements are fundamentally equivalent to 
those shown in Figs. 3 and 4, and in both cases 
the change in the charge on condensers 3 and 
3’ may be regarded as due to the flow of charg 

ing current tending to make the junction point 
of condensers 2 and 3, or 2' and 3' more 
positive. 

Fig. 5 shows an arrangement in which the Syn 
chronising impulses are converted into triangu 
lar voltage pulses of different amplitudes by 
causing them to initiate the flow of charging 
current in an inductance. 

Referring to Fig. 5, a screened grid valve 24 
has in its anode circuit an inductance coil 25 
in series With a resistance 26. Means (not shown) 
are provided whereby the control grid of valve 
24 is so biased, relatively to the cathode thereof, 
that no anode current flows in the absence of 
applied signals, and a received signal (such as 
that of Fig. 1) is applied to input terminals 27 
in such a sense that only the synchronising im 
pulses cause anode Current to flow, the picture 
signals having no effect. The time constant of 
the Coil 25 and resistance 26 is made longer than 
the duration of a framing impulse, and during 
each synchronising impulse, the valve 24 conducts 
and a current gradually builds up in coil 25. At 

: 2,227,066 
- the end of the pulse, the valve insulates and the 
charging current is shut off; triangular voltage 
pulses are thus set up across resistance 26. 
Means (not shown) are preferably provided, 

in the arrangement of Fig. 5, for damping the . 
back electromotive force set up across the coil 25. 
A backed-off diode valve may be employed, if 

desired, to separate the triangular Woltage pulses 
of greater amplitude from those of smaller ampli 
tude. An arrangement employing a diode valve 
is shown in Fig. 6. 

Referring to Fig. 6, a screened grid valve 23 
has an anode resistance 29, and a condenser 33 
connected between its anode and cathode. 
Means (not shown) are provided whereby the 
Control grid of Valve 28 is biased, relative to the 
cathode thereof, so that picture black makes the 
grid slightly more positive (relative to the 
cathode), than the potential at which grid cur 
rent commences to flow, and the received signal 
is applied to the input terminals 3 in such a 
Sense that the picture signals lie within the re 
gion of grid current, the synchronising impulses 
reducing the anode current in the valve to zero. 
AS in the arrangement of Fig. 3, triangular volt 
age pulses are Set up across condenser 33. 
These voltage pulses are established across a 

circuit comprising a Winding 32 of a three coil 
transformer, a diode valve 33, and a source of 
potential difference. 36 which is arranged with 
its positive pole connected to the cathode of 
diode 33. The potential of the source 34 is 
greater than the potential set up at the anode 
of the diode by the voltage pulses of smaller 
amplitude set up across condenser 3, but is less 
than the potential due to the pulses of greater 
annplitude. Each of these latter pulses thus 
CauSeS Current to flow in the diode 33 and Wind 
ing 32; in a modified arrangement, which is 
Sometimes found preferable, the positions of 
diode 33 and coil 22 are reversed, the anode of 
the diode being connected to the anode of 
Valve 28. 
The windings 35 and 36 of the transformer 
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form a part of the frame frequency blocking 
OScillator, which is of a known kind, and corn 
prises a blocking oscillator valve 3"; for the sake 
of simplicity, it is not proposed to describe either 
the construction or the method of Working of 
this blocking oscillator, since these details are 
not of primary importance from the point of 
View of the present invention. It will suffice to 
Say that the blocking oscillator can be arranged 
to generate a saw-tooth oscillation of the same 
frequency as controlling impulses applied to the 5: 
blocking oscillator valve 37; when current flows 
in diode 33 and winding 32, due to a pulse of 
greater amplitude across condenser 3, the in 
pulse which is accordingly set up across winding 
36 is fed to the grid circuit of blocking oscillator 
valve 3, and initiates a return stroke of the saw 
tooth oscillation. w 
A dry contact rectifier may be employed in 

place of the valve 33 in the arrangement shown 
in Fig. 6; preferably the winding 32 of the three 
coil transformer is electrostatically screened 
from the remaining windings. 

Referring now to Fig. 7, which shows diagram 
matically a preferred form which the apparatus 
e, g and k of Fig. 2 may take, a screen grid valve 
4 has its anode connected to the positive termi 
nal of a source (not shown) of anode current, 
the negative terminal of which is earthed, 
through a resistance 42, and has its control and 
Screen grid circuits coupled together by means 
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2,227,066 
of an iron-cored transformer 43. The valve 4 
is adapted to operate as a blocking OScillator, 
and to generate saw-tooth scanning Oscillations 
which are taken off from a suitable : Condenser 
(not shown) connected between terminals 44. A 
condenser 45 is connected in the control grid 
circuit of Valve 4, and the grid of this valve is 
connected to its cathode through a leak re 
sistance 46. ". . . . 

Received television signals of a form such as 
that illustrated in Fig. 1 already referred to, are 
fed to input terminals 27 and, for example, by an 
arrangement similar to that disclosed by Fig. 5, 
are established between the control grid and 
Cathode of a pentode valve 48 in such a sense that 
the picture signals cause the control grid poten 
tial to increase in the positive direction relative 
to the cathode potential. 
Now the D. C. component of the picture signals 

is arranged to be present in the received signals, 
and in the case of a transmission by modulated 
carrier, it is arranged that the output from the 
signal detector at the carrier amplitude corre 
Sponding to black in the picture is somewhat pos 
itive relative to earth; valve 48 is connected 
through a conducive coupling to the output elec 
trode of the signal detector, and the control grid 
is accordingly biased negatively to a correspond 
ing Suitable extent relatively to its cathode by 
means of biasing resistance 49, which is in Series 
With resistances 5, 52 and 53 between the posi 
tive and negative terminals of the anode current 
Source, and grid current thus flows While picture 
signals of any amplitude from black upwards are 
present on the control grid. A high resistance 50 
is connected in Series. With the Control grid-Cath 
ode path of valve 48, and the flow of grid current 
thus produces substantially no change in the con 
trol grid potential of the valve. The picture sig 
nals accordingly produce substantially no 
changes in anode current, and the Synchronising 
impulses are thus effectively freed from them. 
The anode of valve 48 is connected to the posi 

tive terminal of the anode current source 
through two resistances 54 and 55 in Series, and 
the junction point of these resistances is con 
nected through condenser 56 to the input circuit 
of a strip frequency blocking OScillator (not 
shown) by means of lead 57. If resistances 54 
and 55 are made sufficiently large, then, With a 
suitable screen-grid potential, the Synchronising 
signals are freed from picture signals by anode 
current limitation, and the separation is then not 
dependent upon the flow of grid current. The re 
sistance 50 is retained in this case, however, and 
serves to reduce the load on the Source of signals 
due to the input capacity of valve 48. Resist 
ances 54 and 55 may have respectively the values 
50,000 ohms and 200,000 ohms. 
Current is fed to the screen grid of valve 48 

through resistance 58, and a condenser 59 is con 
nected between the screen grid and earth. In op 
eration, the synchronising impulses SWing the 
control grid of valve 48 negatively to Such an ex 
tent that current in the anode and Screen grid 
circuits of this valve is cut-off. Synchronising 
impulses appearing at the anode are led to the 
strip-frequency blocking oscillator. The resist 
ance 54 serves, firstly, to determine the amplitude 
of the triggering pulse fed to the blocking Oscil 
lator valve 41, and, secondly, to prevent loading 
of the line-frequency oscillator transformer (not 
shown) by the valve 48; the latter may arise, for. 
example, should the shape of the synchronising 
signal be such that current commences to flow in 

S 
valve 48 before the oscillation generated by the 
blocking Oscillator ceases. During each synchro 
nising impulse appearing at the control grid of 
Valve 48, condenser 59 receives a charge. When 
the impulse ceases, the condenser 59 discharges 
through the screen grid-cathode path of Walve 48. 
A Series of Substantially triangular voltage 

pulses is thus set up across condenser 59, the 
pulses each having an amplitude dependent on 
the duration. Of the Synchronising impulse to 
which it is due, and on the magnitude of con 
denser 59. The frame impulses thus produce tri 
angular pulses of greater amplitude than do the 
Strip impulses. - 

The whole series of triangular pulses is estab 
lished between the anode and cathode of a diode 
Valve 6). The cathode of the diode 6 is con 
nected to the junction point of resistance 52 and 
53 and is thus biased positively relative to earth, 
the magnitude of this bias being made greater 
than the steady potential of the anode of diode 
60, that is, the potential of the screening grid of 
valve 48 in the absence of synchronising signals 
by an amount such that current flows in diode 60 
only When a triangular pulse due to a frame in 
pulse is applied to it. The diode 60 is connected 
in series with one winding of transformer 43, and 
When a frame impulse is received on the grid of 
valve 48, a pulse of current flows in the diode and 
in the transformer Winding, and the blocking os 
ciliator valve 4 is thus triggered off. 

It will be observed that since the valve 48 is a 
pentode, disturbances from the strip-frequency 
blocking oscillator which may be fed back along 
lead 51 to the anode of valve 48 are prevented by 
the screening action of the suppressor grid, from 
affecting the frame frequency oscillator. Fur 
thermore, disturbances from the frame-frequen 
cy oscillator are to some extent prevented from 
reaching the strip-frequency oscillator by the 
diode 69. However, in general, the scanning os 
cillation generated by the frame-frequency oscil 
lator lasts for several line intervals, and during a 
part of the cycle of this oscillation, the diode 60 
may conduct, and this may result in the poten 
tial of the screen grid of valve 43 being reduced 
to such an extent that the anode current of this 
Valve is cut off. Should this happen, strip syn 
chronising impulses are prevented from reaching 
the strip-frequency oscillator, which may ac 
cordingly fall out of synchronism. This effect 
may be avoided by giving the Screening grid of 
the valve 48 a Suitably chosen high positive-po 
tential, or by connecting the cathode of diode 69 
not to the lower end of the control grid winding 
of transformer 43, but to a suitable tapping point 
therein, in which case resistance 52 may be short 
circuited. 
The invention is, of course, not limited to the 

arrangements described, and many modifications 
and elaborations of these arrangements, within 
the scope of the appended claims will be apparent 
to those versed in the art. 
We claim: 
1. In a method of separating impulses of rela 

tively long duration from impulses of a relatively 
short duration, the steps of converting the im 
pulses into derived impulses, increasing the am 
plitude of each of the derived impulses in ac 
cordance with the duration of the first two 
named impulses, and decreasing the amplitude of 
the derived impulses at a rate greater than that 
of the rate of increase to a predetermined mini 
mum value. 

2. In a method of separating frame impulses of 
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relatively long duration from line impulses of rel 
atively short duration, the steps of converting the 
impulses into derived impulses, increasing the 
amplitude of each of the derived impulses in ac 
cordance With the duration of the first two named 
impulses, decreasing the amplitude of the de 
rived impulses at a rate greater than that of the 
rate of increase to a predetermined minimum 
value, and initiating successive derived impulses 
only after the cessation of the preceding derived 
impulse. 

3. Apparatus for Separating impulses of rela 
tively long duration from impulses of a relative 
ly short duration, comprising an impedance ele 
ment, means for storing energy in said impedance 
element, means for controlling the time periods 
during which the storing means is operative by 
received impulses, means for enabling the stored 
energy to change in one sense during the time 
said impulses are received, and an electrical net 
Work having a time constant much shorter than 
Said last named means for enabling the stored 
energy to change in the opposite sense during in 
tervals between received impulses. 

4. Apparatus as claimed in claim 3 and where 
in the time constant of the electrical network is 
made shorter than the interval between any short 
impulse and a subsequent long impulse. 

5. Apparatus as claimed in claim 3 wherein the 
time constant of the last named means is made 
longer than the duration of a long impulse. 

6. A television synchronizing system including 
apparatus for separating impulses of relatively 
long duration from impulses of a relatively short 
duration, said apparatus comprising an imped 
ance element, a circuit for enabling a charge held 
by said impedance element to change in one sense 
during said impulses, a circuit having a time con 
stant much shorter than that of said first-named 
circuit for enabling the charge held by said in 
pedance element to change in the opposite sense 
during intervals between impulses, controlling 
means for preventing substantial charging cur 
rent flowing in said impedance element except 
When One of said impulses is operative upon said 
controlling means, means for feeding both long 
and short impulses to said controlling means an 
oscillation generator, and means to initiate oscil 
lations of Said generator by potentials arising 
from the charge in said impedance element. 

7. Apparatus according to claim. 6, for use in 
television systems, wherein said controlling 
means comprises a discharge device, means for 
feeding composite signals comprising picture sig 
nails and frame and line synchronising impulses 
to said controlling means, and means for operat 
ing said discharge device to control the charging 
of said impedance element and amplitude sepa 
ration means to Segregate said impulses from 
picture signals. 

8. Apparatus for separating impulses of rela 
tively long duration, from impulses of a relative 
ly short duration, said apparatus comprising a 
condenser, a thermionic Walve having the anode 
cathode path thereof arranged effectively in 
shunt with said condenser, means for feeding said 
long and short impulses to said valve, means for 
causing said path to be conducting in the ab 
sence of an impulse of either duration and means 
to make said path non-conducting when an im 
pulse is present, and a source of charging cur 
rent for said condenser. 

9. Apparatus according to claim 8, comprising 
a thermionic valve having a Cathode, an anode 
and a control grid, means including the condens 
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er for increasing the potential of the control grid 
in a positive sense relative to said cathode, and 
means for biasing said control grid normally to 
cut-off potential, and means to reduce said cut 
off potential to make the waive conductive only 
in accordance With the impulses of relatively long 
duration. 

10. Apparatus according to claim 8, compris 
ing a unidirectionally-conducting device, a source 
of potential difference in series with said device, 
and means for establishing derived voltage pulses 
Set up across said condenser across said device 
and said Source in Series, the magnitude and 
sense of the potential difference of said source be 
ing such that current flows in said device only 
when a derived pulse of greater amplitude exists 
across said condenser. 

11. A television Synchronizing system includ 
ing apparatus for separating impulses of relative 
ly long duration from impulses of a relatively 
short duration, said apparatus comprising an in 
ductance coil, a thermionic valve having the an 
ode-cathode path thereof arranged effectively in 
series with said coil, means for feeding said long 
and short impulses to said valve, means for ren 
dering said path non-conducting in the absence 
of an impulse of either duration and to become 
conducting when an impulse is present, a source 
of charging current for said coil, an oscillation 
generator, and means to initiate oscillations of 
said generator in accordance With a flow of cul 
rent through said inductance coil. 

12. A television synchronizing system including 
apparatus for Separating impulses of relatively 
long duration from impulses of a relatively short 
duration, Said apparatus. Comprising an induct 
ance coil, a thermionic valve having the anode 
cathode path thereof arranged effectively in se 
ries with said coil, means for feeding said long 
and short impulses to said valve, means for ren 
dering said path non-conducting in the absence 
of an impulse of either duration and to become 
conducting when an impulse is present, a source 
of charging current for said Coil, a resistive in 
pedance adapted to be traversed by said charg 
ing current, an OScillation generator, and means 
to initiate OScillations of said generator in ac 
cordance With the flow of current through Said 
inductance coil. 

13. Apparatus according to claim 12, compris 
ing a thermionic valve having a cathode, an an 
ode and a control grid, means for causing derived 
voltage pulses set up across said resistive imped 
ance to cause the potential of said control grid 
to increase in the positive Sense relative to said 
cathode, and means for biasing said control grid 
relative to said cathode to a negative potential 
which is of such a magnitude that, in Operation, 
only those voltage pulses which correspond to 
longer impulses cause anode current to fioW. 

14. Apparatus according to claim 12, compris 
ing a unidirectionally-conducting device, a source 
of potential difference in Series With said device, 
and means for establishing derived Voltage pulses 
set up across said resistive impedance across said 
device and said source in series, the magnitude 
and sense of the potential difference of said 
source being such that current flows in said de 
vice only when a derived pulse of greater ampli 
tude exists across said resistive impedance. . 

15. In a television system in which synchroniz 
ing impulses of two different time durations but 
with equal amplitudes are transmitted sequen 
tially with picture signals, the method of Syn 
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chronizing a picture reproducer at a receiving 
point, which comprises the steps of receiving the 
picture signals and both the synchronizing im 
pulses, Separating the picture signals from the 
Synchronizing impulses, converting the Synchro 
nizing impulses into impulses having different 
amplitudes determined by the time duration of 
the corresponding impulse, separating the lower 
amplitude converted Synchronizing impulses from 

l0 the higher amplitude converted synchronizing 

7 
impulses, initiating energy flow of a first Source 
of Wave energy by the separated lower amplitude 
impulses, initiating energy flow of a second source 
of Wave energy by the separated higher ampli 
tude impulses, and controlling the picture repro 
ducer by both of the controlled sources of Wave 
energy. 

EDWARD CECIL CORK. 
MICHAEL, BOWMAN-MANTFOLD. 
CHARLESLESLEFAUDEL. 10 


