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1

This invention is directed ‘to television appa-
ratus with particular emphasis on circuits for use
therein to provide ways and means to segregate
and separate the incoming sync signals used to
provide field or frame deflection from the accom-
panying sync signals used to control the line or
horizontal deflection.

‘Various arrangements have heen proposed in
the past to effect the same end result to be
achieved by this invention. However, it has been
found from experience that the sync signal sep-
arating circuits heretofore used to segregate the
sync signals used to control the field or frame
deflection (usually termed “yertical” sync sig-
nals, which will be the term hersinafter used
in this specification) from the se-called horizon-
tal sync signals (usually termed the “line” :sync,
which term will also be referred to hereinafter
in this specification) have been found to be sub-
jeet to considerable noise effects and also to be
particularly susceptible to an inter-action be-
tween the vertical cireuit and the horizontal cir-
cuit. . The inter-action of the vertical circuit upon
the horizontal sync, conies about primarily be-
cause a so-called «kick-back” voltage is always
developed by the vertical deflection control oscil-
lator following each complete vertical deflection.
This voltage tends to feed back into the horizontal
sync circuits due to the fact that vertical sync
separation has been brought about in the past
primarily through a low-pass filter which per-
mitted a certain amount of the relatively low
frequency kick-back voltage to pass through it
and into the horizontal sync circuit.

The present invention overcomes the difficulties
of prior art arrangements by improving the meth-
ods by which the vertical sync signals are sep-
arated from the horizental sync signals through
the utilization of the combination of a band-
pass Tilter effect, which serves as a high-pass
filter section, and the heretofore proposed low-
pass filter section.

These two filters are arranged to be connected
between the output of the normal sync separator
unit of ‘a television receiver system and the con-
trolling vertical -oscillator. The high-pass end
low-pass filter sections combine to give the effect
of a band-passfilter and accomplish two main ob-
jectives. Broadly speaking, the first objective is
that-of eliminating any low {requency or long sus-
tained noise from affecting the vertical oscillator.
The second objective is that of preventing the
vertical sync oscillator from disturbing 'in any
way the horizontal sync signals ab time periods
when the vertical kick-back voltage is developed.
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With these thoughts in mind, it will be appre-
ciated that one of the primary objects of this in-
vention is that -of providing increased fidelity of
receiver operation by insuring a higher degree of
separation between vertical and horizontal sync
signals. .

Another object of the invention is that of pro-
viding ‘& filter :circuit to bring about sync signal
separation which has a-high degree of noise im-
munity and a higher degree of freedom from
cross-modulation of -one deflection ¢ircuit upon
another so that defects and inefficiencies present
in arrangements heretofore used in the prior art
are very considerably reduced.

‘Other objects of the invention are those ot
providing 2 more efficient sync signal separation
circuit without materially increasing the cost of
the units utilized, and yet maintaining substan-
tially the same general simplicity of operation.

Still other advantages of the invention will be-
come apparent and promptly suggest themselves
to those skilled in the art to which the inven-
tion. is directed when the following specification
is read in connection with the accompanying
drawings, wherein Figure 1 schematically repre-
sents a portion of & television receiver circuit in-
corporating the invention; Figure 2 is a series of
five-curves to explain the operation of the receiv-
er; and Figure 3 is a further series of four curves
to assist further in explaining the circuit opera-
tion and to show the manner in which the effect
of the vertical circuit is substantially eliminated
from -the horizonfal eircuit.

Referring now to the drawings, Figure 1 repre-
sents -a portion of & television receiver and par-
ticularly the synchronizing signal selection sec-
tion thereof. Various forms of circuits for bring-
ing about separation between the video signals,
from which the final electro-optical image is con-
structed -on the image producing tube of the .or-
dinary -cathode ray type television receivers, and
the .syne -signals for controlling the vertical and
horizontal motion .of the scanning beam within
the image producing {ube are known.

Normally the syne impulses for bringing about
the horizontal or line:deflection control on the one
hand and the vertical or field or frame deflection
control onthe:other hand form.a part of the com-
posite video signal modulation. The sync signal
information is in the direction of black in the
image tobe reproduced, but extends in the region
beyond black and into that which is known as
» or ultra~black. Separation
of these sync signals from the video signal per se
is, therefore, usually effected subsequent to de-
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tection in the second detector of the receiver in-

strumentality’ by means of & suitable sync.signal.

separator frequently operating as a limiter.’
One form of circuit utilized for receiving tele~

vision images and bringing about the signal sepa-

rations of the above-described character is de-

picted in the well-known text.entitled “Principles”

of Television Engineering,” by D. G. Fink, pub-
lished by McGraw-Hill Book Co., Inc., in New
York in 1940, where a receiver circuit is shown on
bages 452 and 453. A system for separating the
sync signals from the video'signalg is also- dis-
closed by Bedford U. S. Patert No. 2,207,775,
granted July 16, 1940. A further system for bring-
ing ‘about separation of sync signals from the
video signals is depicted by way of illustration in
the Tolson U. S. Patent No. 2,207,839, granted
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July 16, 1940. These prior art arrangements are

represented purely by way of example and in no
limiting sense.

When the sync signals are separated from the -

video signals they consist essentially of pulses oc-
curring at line frequency for the horizontal or
line sync, although the signals recyr at double
frequency (called “equalizing pulses”) a limited
number of times prior to and subsequent to the
transmission of the vertical syne signal.  The ver-
tical sync signal consists of an elongated pulse
(usually of three line periods duration). which is
slotied at double line frequency so that the effect
of the line sync pulses is retained. The second
series of equalizing pulses follows the slotted ver-
tical pulses, after which:the horizontal sync pulses
are repeated at normal line frequency. The sync
signal information of this géneral form, is gen-
erally represented'in the above-mentioned “Prin-
ciples of Television Engineering,” particularly at
bages 168 and 171, where the sync signals or syne
pulses extend in a general region between 75%
or 80% and 100% peak voltage.

Separated sync signals of this general charaé-
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ter may be considered as being applied at the in- -

put terminal tf of the circuit shown by Figure 1,
Such signals are schematically represented also

by curve P of Figure 2, although it should be un- :

derstood that such representation is purely sche~
matic and a substantially accurate representation
will be found at page 171 of the Fink text. 'The
signals so applied at the terminal 11, which sig-
nals may frequently have noise pulses superim-
posed thereon are then supplied to a further sync
separator and inverter tube 5 through the con-
nection to the grid or control electrode {1 thereof
by way of .condenser 19. The grid leak element
2{ connects to ground 23, as does'the cathode of
the separator tube. It thus becomes apparent
- that the separator tube (5 ig grid leak biased to
brovide further selection.

Operating voltage for the separator tube 15 is
supplied by connecting g voltage source (not
shown)- with its positive terminal connected at
boint 28 and its negative terminal preferably
grounded. The operating voltage is thus fed
through the load resistor 27 of the tube 15 and
through the primary winding of a transformer 29.
The secondary winding of the transformer 29 is
conlected to suitable line or horizontal deflection
control circuits (not shown in detail but set forth
in the publication and patents above noted) to
effect line deflection of the cathode ray scan-
ning beam generated within the cathode ray
image producing tube (not shown). Since the
present invention is not directly concerned with
the line deflection control, no detailed illustra-
tion of this portion of the system is shown.
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If reference is now made to Figure 2 and to
waveform F thereof, it will be seen that the hori-
zontal or line sighals shown by this curve are rela-<
tively narrow, such as those designated by the
pulses a, whereas the vertical sync signals which
are slotted are relatively wide signal portions b
separated by slots ¢ of narrow width correspond-
ing substantially to the width of the equalizing
bulses d immediately breceding and following
them.. Normally the line sync pulse a is of g dura-
tion equal to 0.08H, where I represents the time
to trace one line of the image raster. The equal-
izing pulses d are of duration approximately half
that of the line syne pulse. The duration of each
of the vertical sync pulses is of approximately
0.43H, as schematically represented by curve F.

Some amplification occurs within the tube t5
so that the resultant sync pulses at. the output
of the tube and at the primary of the transformer
23 appear at peint E and are generally as shown
by eurve E of Figure 2.

The point D in theé system between which point
and ground 23 a capacitor &1 is connected, as
will be seen from curve D of Figure 2, is the
point from which the amplified syne pulses rep-
resenting the vertical sync are first partially sep-
arated from the line sync bulses due to the low-
pass filter effect brought about by reason of the
capacitor 21. The vertical and remaining hori~
zontal sync pulses, such as those represented by
curve D of Figure 2, are then passed through the
high-pass filter comprising the series connected
capacitors 83 and 85 and the shunt connected re-
sistor 87 so that at the point B (as also shown by
curve B of Figure 2) there is a loss of low fre-
quency-due to the effect of the high-pass filters.

Such low frequency sync signals as appear at
the point B are then passed through the low-
pass filter comprising the series conpected re-
sistors 38, 41 and 43 and the shunt connected
capacitors 45, 87 and 69 to the point A from
which they are applied 1o control the.vertical
oscillator tube §5. The cireuit comprising the -
series connected vesistors 39, 41 and 48 and the
shunt connected capacitors 48, 47 and 49 forms a
low-pass filter and serves as an integrating cir-
cuit so that by the time the sync signals reach
the point A, the vertical or field frequency con-
trol sighals are separated from the horizontal or
line control signals by well known integrating
methods and appear generally as indicated by
curve A of Figure 2.

The vertical sync signals, if thus separated from
the line or horizontal sync-signals, are applied by
way of the winding 5{ of the transformer 53 to °
the input of the vertical oscillator tube 55. The
secondary winding of the transformer 53 couples
the output signals from the oscillator tube 55 to
the input by the coupling between the windings
57 and 51. 'The tube 85, through the connections
shown, is connected essentially .as a blocking os-
cillator and functions.in known manner by reason. .
of the explained transformer coupling between
the tube plate and grid circuits.

The commencement, of current flow in the plate
circuit of the tube, as is known, drives the grid
or control-electrode 58 positive and. causes grid
current to fiow. During the time grid current is
flowing, a negative voltage is built up across the
grid resistors 61 and 63 so as to charge the con-
denser 65. ' Whenever plate current ceases to in-
crease and begins to decrease, the transformer
drives the grid very negative and the negative
charge which appeared on the grid and the con-
denser 65 then leaks off through the serially con-
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nected resistor combination 61 and 63. The re-
sistor 63 is usually made variable so as to con-
trol or modify slightly the normal so-called “free
running” time or peried or frequency of the os-
cillator combination. A conductor 68 is con-
nected at point 87 to supply the voltage appear-
ing at that point to the grid of the well known
discharge tube to control the developinent of the
sawtooth voltage which is to bring about the ver-
tical deflection of the cathode ray beam gener-
ated in the image producing tube (not shown).

Reference may now be made to the curves of
Figure 3 where curve A thereof represents. the
voltage which appears at point A due to the kick-
back resulting from the vertical oscillator. Curve
B of Figure 3 represents the voltage in the
system at point B between the low-pass filter
and the high filter combination. It shows that
at this point in the system only a slight loss of
the effect of the kick-back voltage has been in-
troduced. Curve C of Figure 3 is intended sche-
matically to represent the voltage at the point C
in the selection system and indicates some reduc-
tion in the effect of the vertical kick-back voli-
age by reason of the effect of the high-pass filter
combination through which the kick-back volt-
age has passed to reach the point C. At the
point represented by D on Figure 1, the voltage
which appears due to the kick-back from the ver-
tical deflection circuit is shown by curve D of
Figure 3. From this curve, it will be seen that
the effect of the vertical kick-back voltage has
now been substantially eliminated by reason of
the next section of the high-pass filter.

It, therefore, becomes evident that the line or
horizontal deflection control circuit will be dis-
turbed only to a very slight degree by any residual
kick-back effect which might be introduced into
the voltage induced into the secondary winding
of the transformer 29, so that by selecting the
vertical sync signal and separating it from the
horizontal sync signals through the combination
of a high-pass and a low-pass filter and the sync
separation is attained without considerable loss
while the detrimental effects of the kick-back
voltage from the vertical circuit are prevented
from effecting the horizontal or line circuit by
reason of this kick-back voltage being impressed
through the combination of the low-pass and the
high-pass filter.

Having now described my invention, what is
claimed and desired to he secured by Letters
Patent is the following:

1. In a television receiver adapted for receiv-
ing image synthesizing information in the form
of signal pulses of relatively short duration for
controlling the line deflection of a cathode ray
beam and signals of lower frequency and longer
duration for controlling the field deflection and
wherein the signals are intermingled with each
other and are superimposed upon video signal
information, a system for separating the field
signals from the line signals so as to supply the
field signals to control a suitable field deflec-
tion control oscillator which comprises, in com-
bination, a high~pass filter circuit connected to re-
ceive the combined signals in its input circuit and
a serially connected low-pass filber circuit adapted
to receive at its input circuit the output signals
from the high-pass filter and to deliver at its
output circuit a separated fleld signal to control
the field deflection oscillator, the said low-pass
filter circuit serving in the selection particularly
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to segregate and exclude the short duration line
signals from the desired longer duration feld
signals and the high-pass filter circuit serving
particularly to prevent kick-back voltages due to
the oscillator from being fed back to the input
circuit where the combined line and fleld sig-
nals are present. ‘

2. In a television receiver circuit wherein line
sync impulses and field sync impulses are sup-
plied to control the line and field deflecting cir-
cuits associated with a cathode ray image pro-
ducing tube, the combination which comprises a
sync signal separator tube for selecting sync
signal information to the exclusion of video sig-
nal information transmitted concurrently there-
with as g composite signal, g line deflection con-
trol circuit connected to receive the output from
the synec separator tube, a field sync signal se-
Jection circuit also connected to receive the out-
put of the sync separator tube, g field frequency
deflection oscillator connected to receive the out-
put of the field frequency selection circuit so as
to be triggered thereby, said field frequency se-
lection circuit comprising a high-pass filter con-
nected to receive the output from the sync sep-
arator tube and a serially connected low-pass fil-
ter connected to receive its input irom the out-
put of the high-pass filter and deliver its out-
put to control the field frequency deflection oscil~
lator whereby the low-pass filter selects the field
frequenecy sighal input impulses to the exclusion
substantially of the line frequency signal im-
pulse input, and the high-pass filter precludes
substantially kick-back voltages from the field
deflection oscillator from being fed back into the
line deflection control circuits.

3. A television receiver for the reception of a
composite sighal comprising video, line sync im-
pulses of comparably short duration which occur
at scanning line frequency and field sync im-
pulses of longer duration which occur at field
frequency, comprising a sync signal separator
means for removing substantially the syne sig-
nal information from the video signal informa-
tion, separate line and field deflection circuits, a
connection from the separator means to the line
frequency deflection circuit for supplying line
sync impulses thereto, and means comprising
a series combination of a high-pass filter cir-
cuit including series connected capacity elements
and shunt connected resistive elements and a
serially connected integrating circuit including
a, plurality of stages each comprising a series
resistive arm and a shunt capacitive arm for
supplying the field sync signals to the field fre-
quency deflection circuit with the integrating
circuit excluding the effects of the line sync im-
pulses upon the field frequency deflecting cir-
cuit and the high-pass filter circuit excluding
from the input to the line frequency deflection
circuit the reaction effects of the field deflection
circuit subject otherwise to he induced into the
line deflection circuits.
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