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This invention relates to television receivers
for utilizing the video components of a received
signal during only certain ones, rather than dur-

ing all, of the line-trace intervals in which video |

components are available for reproduction. The
present application is a continuation-in-part of
application Serial No. 557,325, filed on October
5, 1944, now abandoned, in the name of Dennis
C. Espley.

One form of television receiver well known to
the art utilized a 441-line picture signal, that is,
a signal including 441 line-trace intervals per
frame. Others of more recent design use a
551-line picture signal. Such reczivers comprise
an image-reproducing device, such as a cathode-
ray tube including Iline-scanning and field-
scanning elements, for utilizing video-frequency
signal components. Line-scanning and field-
scanning generators, responsive to synchroniz-
ing-signal components usually received along
with the video-frequency signal components in
the retrace intervals of a composite television
signal, provide scanning signals for controlling
the scanning elements. The scanning signals
generated have trace and contiguous retrace
portions which produce corresponding trace-
and retrace-scanning effects within the repro-
ducing device. These effects cause an image-re-
producing area to be scanned in synchronism
with the scanning of an image to be translated
at the transmitter. In such a system the video-
frequency signal components contained in each
line-trace interval of the received signal are
utilized in synthesizing the image at the receiver.

While television systems utilizing the described
prior art receivers have proved to be generally
satisfactory, other systems have been proposed
which improve the detail of the reproduced
image. Since the image definition is a function
of the number of picture elements translated
which, in turn, is dependent upon the number
of line scansions per frame, these other systems
utilize an increased line-scanning frequency
both at the receiver and transmitter. For ex-
ample, systems using approximately 800 and 1000
line scansions per frame have been suggested.
These higher definition systems include television
receivers which are generally similar to that de-
scribed above, but which differ materially there-
from in the line-scanning generator. It has been
found desirable in receiver systems which utilize
the video-frequency signal content of each line-
trace interval of ‘a received signal, to maintain a
given relationship of line-trace to line-retrace

scanning intervals, Usually the retrace-scanning

10

15

20

25

30

35

40

45

50

55

2

time is approximately equal to ten per cent. of
the line-trace scanning interval. At high
line-scanning frequencies this ratio may be
established only through the use of costly line-
scanning generators of rather intricate construc-
tion which may constitute an undesirable limita-
tion in some applications.

Even though it may ultimately be determined
that the fidelity of the reproduced image war-
rants -extensive use of systems of 800 or 1000
lines per frame, or systems having a still greater
number of line scansions per frame, there will
remain. installations in which the detail of a
lower order line system is adeguate. In these
installations line-scanning generators of simpli-
fied construction may be used, materially re-
ducing the equipment cost. However, the first-
described prior art receivers designed for use in
present day 441-line or 525-line systems and
including comparatively inexpensive line-scan-
ning arrangements are not adapted to transiate
the television signal utilized in higher definition
systems. Hence, these prior art receivers eannot
readily be employed in such remaining installa-
tions.

It is an object of the invention, therefore, to
provide a television receiver which avoids the
aforementioned limitations of prior art arrange-
ments.

It is another object of the invention to provide
a simplified television receiver for utilizing the
video components of a received signal during
only certain ones, rather than during all, of the
line-trace intervals in which video components
are available for reproduction.

It is a specific object of the invention to pro-
vide an improved television receiver featuring
a simplified and inexpensive line- ~-scanning ar-
rangement and adapted to utilize a television
signal including well over 400 line-trace intervals
per frame.

In accordance with the invention, a television
receiver for utilizing a signal including video-
frequency signal components ocecurring during a
plurality of substantially identical line-trace in-
tervals separated by line-retrace intervals com-
prises an image-reproducing device for utilizing
video-frequency sighal components and including
line-scanning elements. The receiver also com-
brises a signal generator for controlling the line-
scanning elements of the reproducing device to
produce line-trace scanning effects only during
separated time intervals corresponding in total
time to a preselected fractional portion of the
plurality of line-trace intervals of the received
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signal. The generator further controls the line-
scanning elements to produce line-retrace scan-
ning effects having a duration several times that
of the line-retrace intervals of the received sig-
nal. The line-trace scanning effects individually
have g duration egual to, and a time coincidence
with, a substantial portion of one of the line-trace
intervals and means are provided for applying the

video-frequency signal to the'reproducing -device-

to effect image reproducticn during the-aforesaid
separated time intervals and for preventing
image reproduction throughout the periods he-
tween such separated time intervals.

TFor a better understanding: of -the piesent in-

vention, together with other and further objects:
thereof, reference is had to the following descrip--
tion taken in connection with the accompanying-

drawings, and its scope will be pointed out in
the appended claims.

In the drawings, Figs.'1 and 2 comprise curves
uséd-in- explaining' the' present invention; Fig. 3
is“a  schematic ‘circuit diagram ‘of a signal gen-
era,tor for inclusion in a television receiver in ac-
cordanéde with the invention; Fig. 4 represents a
complete ‘television 1ece1ver embodying the inven-
tioh” in' modified form; and Fig. 5 comprises
graphs used in explaining- the operation  of the
Figi 4 arrangement

In'Fig, 1, curvé A indicates the line- ~-scanning
s1gna1 of potential or current conventionally sup-
phed by the lme-scanmng signal generator of a
televmon receiver: Where, as in the usual case,
the receiver is to utilize the video compchents of
each line-trace interval of & received composite
teleVISIOIl signal, the line-scanning signal of
curve A has a frequency corresponding to the
repetmon frequency of the line-trace intervals
of the received signal
be designed for-operation in an 800 or 1,000-line
system, the line-scanning signal of curve Ahas a
correspondmg freqiiency of 808 or 1,000 cycles
for each frame period which means an operating
frequency of 20,000 or 25,000 cycles per second
where the frame frequency is'taken as 25 per
second. Curve B of Fig. 1 shows a synchronizing
srgnal of negative polarity and pulse wave form
used to synchronize the line-scanning generator
of ‘the receiver and to paralyze or block the cath-
ode-ray image-reproducing tube in conventional
manner during the line-refrace intervals., For
the 800 line system the rise o¥ trace portion %o
of the line-scanning signal has 4 duration of ap-
proxnnatnly 45 microseconds while the fly-back
or retrace portion #1 has a duration approm-
mately of only 5 microseconds. As mentioned
above, where the fly-back or retrace interval is
of such a short duration, the line-scanning signal
generator is both complicated and expensive,

In one embodiment of the invention, the com-
plexity of the line-scanning signal generator is
reduced by having the fly-back or retrace in-
tervals of the line-scanning signal correspond
substantially with those intervals occupied by
alternate line-scanning periods of the received
signal. This will be apparent from Fig. 2 in
which curve J shows the wave form of the desired
lme-scanmng signal: It includes a trace portion
t’o and g fly-back or retrace portion ¢’1 each of
which has a duration of approximately 50 micro-
seconds corresponding to the line-scanning in-
terval of the received 800-line signal. The re-
maining curves of Fig. 2 are to be identified and
explained-in connection with the signal-generat-
ing arrangement of Fig, 3,

Assuming the receiver to
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The arrangement of Fig. 3 includes a primary
line-scanning generator for producing a signal
of saw-tooth wave form. This generator com-
prises a condenser {0 having one terminal con-
nected through a charging resistor {1 to a uni-
directional potential source -+B.  The other
terminal of condenser (8 is connected to ground
to complete a charging circuit. This connection
is provided by a resistor {2 in series with a re-
sistor-condenser combkination of elements {3 and
14, The parameters of the charging circuit are
selected to obtain a linear variation of potential
between the high-potential terminal of condenser
{0 and ground during the charging interval,

The anode electrode of a gas-filled triode i5
is connected- to the junction of condenser {6 and
resistor {i. The cathode is connected to the
junction of resistor {2 and the resistor-condenser
combination {3, 4 to complete a discharging cir-
cuit for condenser 8. The discharging circuit
is proportioned to have a time constant which is
short with reference to that of the charging cir-
cuit. Tube (57is controlled in order to time the
generation of the primary line-scanning signal by
means of synchronizing pulses applied to termi-
nals: 1§, 16, The synchronizing terminals are
coupled to the input circuit of tube {8 through a
condenser i1, a resistor 18 connected in series
therewith to the control electrode of tube 5 and
an additional resistor {9 connected in shunt rela-
tion thereto. Condenser 17 and resistor 18 have
such values as to provide a differentiating cir-
cuit in the input circuit of tubs 15.

A wave-shaping stage, including an amplify-

* ing triode 20, has an input circuit coupled across

the high-potential terminal of condenser 8 and
ground. The potential source 4B is connected to
the anode electrode of tube 20 through a series
peaking coil 21 and a resistor 22. The cathode
of tube 20 is grounded while its control electrode
is coupled through a resistor 23 and coupling
condenser 24 to the high-potential terminal of
condenser 10. Resistors 25 and 26 in conjunction
with potential source 4B constitute a biasing cir-
cuit for establishing an operating bias for tube
20. The operating potentials applied to this tube
are selected to obtain symmetrical limiting of the
signal applied thereto from condenser (@, in a
manner described more fully hereinafter. An
output terminal 27 is coupled to the anode of
tube 20 for deriving an output signal therefrom.

The output signal of the wave-shaping stage
is also applied to the input circuit of an integrat-
ing and amplifying unit, including a triode tube
30. 'The coupling between the input circuit of
tube 30 and the output circuit of the preceding
tube is provided by a condenser $i, g series resis-
tor 32 and a shunt resistor 33. A cathode resistor
34 and a by-pass condenser 35 constitute a self-
biasing arrangement for tube 38, and a condens-
er 38 is coupled from the anode to the control
electrode thereof for a purpose to be made clear
presently. An anode resistor 37 couples the po-
tential source +B with the anode of tube 38 and
a condenser 38 supplies the signal translated
therethrough to an output terminal 38. The sig-
nal from tube 30, after translation through a
triode vacuum-tube repeater 46, is also supplied
to a second output terminal &1 coupled through a
condenser 42 to the anode of tube 49. Potential
source =B is also coupled to the anode through
a resistor 43. Cathode resistor 44 provides a seli-
biasing drrangement. The output circuit of tube
30 is- coupled to the input circuit of tube 40
through a voltage-dividing arrangement includ-
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ing resistors 45 and 46 and coupling condenser 47.
A condenser 48, arranged in parallel with the re-
sistor 45, is provided to compensate the capaci-
tance to ground of the control electrode of tube 40.

The generating arrangement of Fig. 3 includes
three output terminals designated 27, 38, and 4.
The first of these supplies a control voltage from
tube 20 which may be utilized to suppress the
cathode-ray beam of the image-reproducing tube
of the receiver during fly-back or retrace inter-
vals of the line-scanning operation. The remain-
ing terminals 39 and 41 provide balanced line-
scanning signals which may be applied to elec-
trostatic deflecting plates to control the line-
scanning operation in the receiver.

In considering the operation of the generating
arrangement of Fig. 3, reference is made to the
curves of Fig. 2. Curve C represents a synchro-
nizing sighal applied to terminals 16, 16. It in-
cludes spaced line-synchronizing pulses of positive
polarity derived from a received composite televi-
sion signal having approximately 800 line inter-
vals per frame. These pulses individually cor-
respond with the line-retrace portion of the re-
ceived signal and are separated by the line-trace
portion. The synchronizing signal of curve C,
after differenfiation in the input circuit of tube
{5, is applied to the control electrode thereof with
the wave form of curve D. Assume that upon the
arrival of the first differentiated line-synchro-
nizing pulse condenser 10 is fully charged. At
this instant, the positive component occurring at
the leading edge of the differentiated synchro-
nizing pulse initiates an electron discharge in
tube 15, rapidly discharging condenser 10 there-
through. As a consequence, the potential across
condenser {0 and tube 15 falls rapidly, in the
manner indicated in curve G. The slow charg-
ing time constant of condenser 18 permits deioni-
zation to take place, extinguishing the electron
discharge in tube 5. Thereafter, condenser 10 is
recharged from the source 4B, increasing the
anode voltage of tube 15 in a positive direction and
in a linear manner as shown in curve G.

The second differentiated line-synchronizing
pulse is applied to the control electrode of tube
15 when the charging process of condenser 10
is approximately half completed. At this in-
stant, the anode potential of tube 15 has a rela-
tively low value. Also, the charging current for
condenser 10, in traversing resistor. 13, establishes
a bias potential which tends fto maintain the
tube in a nonconductive state. These effects of
anode potential and bias potential are such that
the second differentiated line-synchronizing pulse
is ineffective and tube 15 remains in its noncon-
ductive state so that the recharging of condenser
10 continues uninterruptedly.

‘When the third differentiated line-synchroniz-
ing pulse arrives, condenser I8 is charged to the
extent desired, the anode of tube 15 has a relative-
1y high value, and the charging current and result-
ing biasing potential developed thereby across
resistor 13 are much reduced. Consequently, the
third differentiated line-synchronizing pulse ini-
tiates an electrode discharge in tube 15, dis-
charging condenser 10 and completing a cycle of
the primary saw-tooth line-scanning signal gen-
erator., The line-scanning signal thus produced

by the primary generator has the wave form of

curve G. It has a frequency equal to half that
of the line-scanning synchronizing pulses of
curve C. . '

The saw-tooth line-scanning signal of curve G
is applied to the input circuit of the wave shap-
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ing or limiting stage. The potentials applied to
tube 20 of this stage establish two critical poten-
tial levels. The first, designated by horizontal
broken-line curve ei, corresponds with a condi-
tion of anode current cutoff. The other, repre-
sented by broken-line curve es, designates a con-
dition of anode current maximum. In view of
these critical potential levels, the portion of the
applied signal of curve G below line e: is elimi-
nated in the translation through tube 20 by way
of anode current cutoff phenomenon. The por-
tion of curve G which lies above line ez is also
eliminated but through anode current limiting
phenomenon. As a consequence, the output sig-
nal of the limiter has the wave form of curve H.
This signal of approximately rectangular wave
form is available at output terminal 27 and is
also supplied to the input circuit of tube 30.
The condenser 36, bridged hetween the anode
and control electrodes of tube 30, causes the im-
pedance measured between its control electrode
and cathode terminals to be highly capacitive.

‘This capacitive reactance, in junction with the

preceding series resistor 32, constitutes an inte-
grating circuit in the input of tube 30. There-
fore, the input signal of curve H is first inte-
grated then, after amplification in tube 30, ap-
pears at output terminal 39 with the wave form
of curve J. This output signal of tube 30 is re-
peated by tube 40 and also appears at the re-
maining output terminal 41 with the same wave
form but opposite polarity.

From a comparison of curves C and J of Fig. 2,
it is apparent that the generating arrangement
of Fig. 3 produces line-scanning signals for con-
trolling a television receiver to utilize only a
portion of the video components contained in a
received composite television signal. More par-
ticularly, the trace portions t’'o of the line-scan-
ning signals are effective to produce line-scan-
ning effects only during separated time intervals
corresponding in total time to approximately half
of the line-trace intervals of the received signal.
Each trace portion t’o of the line-scanning signal
will be seen to have a duration at least equal to
and a time coincidence with one of the line-trace
intervals of the received signal. The fly-back or
retrace portion ¢’': of the line-scanning signal is
substantially equal to the trace portion £’0. Hence,
the line-trace scanning effect occurs during al-
ternate line-trace intervals of the received signal
while the retrace scanning effect occupies the in-
tervening line-trace intervals of the received sig-
nal. The signal of curve H, which is available at
output terminal 27, may be utilized to suppress the
image-reproducing device of the receiver during
line-retrace scanning intervals #’1. It will be
noted that for the duration of such intervals, the
confrol signal has negative polarity.

While the invention as described in connection
with the arrangement of Fig. 3 is particularly
suited for obtaining line-scanning signals to con-
trol electrostatic deflections of the image-repro-
ducing tube, it has equal application to arrange-
ments employing electromagnetic deflections.
Such an arrangement is disclosed in Fig. 4 and
the invention will be more fully described with
reference thereto,

Referring now more particularly to Fig. 4, the
television receiver there represented is of the
superheterodyne type and is adapted to utilize a
received signal including video-frequency signal
components occurring during a plurality of sub-
stantially identical line-trace intervals and sepa-
rated by line-retrace intervals. This receiver in-
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¢ludes an antenna system 50, 51 connected to.a
radio-frequency ..amplifier 52. of one or .more
stages. There are connected to amplifier 52 in
cascade and in the order named an oscillator-
modulator $3, an intermediate-frequency ampli~
fier 54 of one or more stages, a detector and auto-
matic volume control or A. V. C. supply 55, a
video-frequency amplifier 56 .of one or more
stages, and a cathode-ray type image-reproduc-
ing-device 51. The image-reproducing device is
provided with a conventional electron-gun struc-
ture and accelerating electrodes for forming an
electron beam and for focusing the beam on an
image-reproducing area. The input circuit of
tube 51, including a brilliancy-contrcl electrode
65, is eoupled through a condenser 66 to the out-
put circuit of video-frequency amplifier 56, there-
by providing means for applying video-frequency
signals to the image-reproducing device for utili-
zation. A stabilizing diode 61 having a load re-
sistor- 88 is associated with the input circuit of
tube 57 for the purpose of stabilizing applied fele~
vision signals in well-known manner. A source
of bias potential, indicated Ee, is coupled to con-
trol -electrode- §5, establishing a predeftermined
cutoff amplitude level, defined more particularly
hereinafter, and rendering tube 57 responsive only
to .applied video-frequency signal components
having an amplitude exceeding its cutoff level.
The image-reproducing device also includes the
usual line-scanning elements 78, 71 and field-
scanning elements 712, T3.

A line-scanning generator arrangement §i,
particularly described hereinafter, and a field-
scanning generator 58 are coupled to an output
circuit of detector 85 through a synchronizing-
signal separator 58. They have output circuits
coupled, respectively, to line-scanning elements
10,- 71 .and field-scanning elements 72, 73 of tube
51. A conductor labelled “A. V. C.” applies a uni-
directional voltage derived from detector and
A, V.-C, supply 55 to one cr more of the tubes of
radio-frequency amplifier 52, oscillator-modulator
83, and intermediate-frequency amplifier §4 to
control the amplification of the signal-transiat-
ing channel .of the receiver. A sound-signal re-
producer 88 is coupled to an output circuit of
intermediate-frequency amplifier 84 for translat-
ing and reproducing scund signals accompany-
ing the received television program. The stages
or- units: §0-80, inclusive, may all be of conven-
tional well-known construction so that a detailed
illustration and description thereof are unneces-
sary herein.

Referring: briefly, however, to the operation of
the described receiver and momentarily assuming
unit 61 to be a conventional line-scanning ar-
rangement, television signals intercepted by an-
tenna system 38, 5! are selected and amplified in
radio-frequency amplifier §2 and applied to oscil-
lator-modulator 53 wherein they are converted
into intermediate-frequency signals. The inter-
mediate-frequency signals, in turn, are selectively
amplified in intermediate-frequency amplifier 54
and delivered to detector 55. - The modulation
components. of the signal are derived by detector
55 and supplied to video-frequency amplifier -56,
wherein they are amplified and from which they
are supplied in the usual manner io the bril-
liancy-control electrede €5 of image-reproducing
device §1. The intensity of the electron beam
of device 57 is thus medulated or controlled-in ac-
cordance with the video-frequency voltages im-
pressed upon its control electrode. ‘Line and field
synchronizing-signal components:derived in de-
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tector 55 are separated from the video-frequency
components of the detected signal and from one
another in synchronizing-signal separator §9 and
are.applied to synchronizing-control elements of
units 61 and 58, respectively. -Scanning signals
are generated in units §8 and 64 under the control
of the applied synchronizing-signal components
and are supplied to the scanning elements of tube
57 to produce scanning fields, thereby to deflect
the .electron beam in two direetions normal to
each other so.as to trace a rectilinear scanning
pattern ;and reconstruct the reproduced image.
A unidirectional control potential, derived from
unit §3 and applied to one or more tubes of the
preceding stages, serves to maintain the ampli-
tude of the signal input to detector 55 within a
relatively narrow amplitude range for a wide
range of received signal intensities. Sound sig-
nals accempanying. the received television pro-
gram are reproduced in sound-signal reproducer
69 in conventional fashion.

Returning now to a consideration of unit &1,
this unit of the receiver is a modification of the
generator arrangement of Fig. 3., It constitutes
means for controlling the line-scanning elements
%0, 71 of the image-reproducing device to produce
line-trace scanning effects only during separated
time intervals which correspond in total time to
a preselected fractional portion of the plurality
of line-trace intervals included in the received
television signal. - PFurther, the line-trace scan-
ning effects produced under the control of this
unit individually -have a duration equal to, and a
time coincidence with, at least a substantial por-
tion of one of the line-trace intervals of the re-
ceived signal, as will be made clear in the fol-
lowing description.

+Unit 61 includes o line-scanning signal gen-
erator for generating line-scanning signals hav-
ing trace portions and contiguous retrace por-
tions' for controlling the line-scanning elements
of tube 57 to produce line-trace and line-retrace
scanning effects, respectively. This generator in-
cludes a pentode-type vacuum tube 89 having an
output circuit which includes the primary wind-
ing 81 of a transformer 8{, 82. Winding 8i is
shunted by -a resistor 83, while winding 82 is
directly coupled to the line-scanning elements of
tube 57. Tube 80 has an input circuit including a
coupling condenser 24 and grid resistor 85 for
coupling the described generator to a trigger cir-
cuit through the agency of which the scanning
generator is controlled or synchronized by at least
predetermined ones, but preferably by all, of the
synchronizing-signal components customarily re-
ceived along with- the video-frequency signals
during: the line-retrace intervals. The trigger
circuit is provided by a -pair of cathode-driven
electron-discharge devices 90 and 9{ having a
common cathode impedance 92. These devices
are-cross-coupled by means of g pair of resistor-
condenser circuits individually coupling the con-
trol electrode of one such device to the anode of
the other.- One resistor-condenser circuit includes
a resistor 88 and a condenser 83 and the other
includes a resistor 88’ and condenser 83’. Grid
resistors 93 and 84, as well as plate resistors 95
and- 96, are provided for tubes 98 and 81, respec-
tively. A suitable source of space current, indi-
cated +B, is coupled to the anode electrode of
each tube, as illustrated. Cathode impedance 92
is.coupled to an .cutput circuit of synchronizing-
signal separator 59 so that synchronizing-signal
components supplied therefrom. may- excite the
trigger circuit. A control effect or control signal
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is derived in the anode-cathode circuit of tube
91 for application to the input circuit of tube 80:
This control signal is also applied from a tap on
anode resistor 96 through a condenser 87 to the
control electrode of image-reproducing device 57
for a purpose to be stated hereinafter.

In considering the operation of unit 61 and its
effect on the described operation of the receiver
of Fig. 4, reference is made to the curves of Fig, 5.
Curve K represents one-half the modulation en-
velope of a fragmentary portion of a received
composite television signal of familiar wave form,
this signal appearing in the output circuit of de-
tector 55. This signal includes video-frequency
signal components having a maximum amplitude
limited to a predetermined percentage of the
peak amplitude of the carrier signal, occurring
during a plurality of substantially identica] line-
trace intervals fz, {2 and separated by line-scan-
ning synchronizing-signals L occurring during
line-retrace intervals 3, £3. The signal also in-
ciudes double line-frequency equalizing pulses. E
and serrated field pulses F, occurring during field-
retrace intervals. Let it be assumed that the
received signal is generated in g high definition
television transmitter and that approximately
100C-line scansions take place in a given field-
trace interval. In other words, 1000 line-trace
intervals, each including the video-frequency sig-
nal components V, intervene between succeeding
field pulses F. The signal of curve K is applied
directly to control electrode 5 of tube 57 and

to the input circuit of synchronizing-signal sep-

arator §8, as already indicated. Unit 59 derives
and applies to cathode impedance 92 of the trig-
ger circuit line-scanning synchronizing-signal
components, equalizing pulses and serrated field
pulses, represented by the full-line curve M. In
deriving such signals, unit 59 removes the video-
frequency signal components V of the signal in-
put thereto through an amplitude-limiting proc-
ess. The limited signal is then differentiated and
the resulting amplitude variations of positive PO~
larity, shown in broken-line construction in curve
M, are removed through a second amplitude-lim-
iting step. Thus, only signal variations of nega-
tive polarity, representing the line-scanning syn-
chironizing-signal components, equalizing pulses
and serrated field pulses of the received signal,
are applied to unit 6. The response of the trig-
ger circuit to this applied signal of curve M is
represented by curve N and will be clear from
the following consideration.

The trigger circuit is a modified form of a well-
known circuit. Assume an instantaneous oper-
ating cendition in which tubes 90 and 9f are
equally conductive. If, for any reason, one of the
tubes, say tube 80, should be rendered even slight-
ly more conductive, the potential at its anode
electrode decreases, applying a negative potential
to the control electrode of the opposite tube, tube
21 for the assumed case, to decrease the conduc-
tivity thereof. As the conductivity of the second
tube decreases, a positive signal variation is.ap-
plied from its anode circuit to the control elec-
trode of the first tube, increasing the conductivity
of the latter still further. ‘This regenerative ef-
fect endures until the first tube is rendered fully
conductive, while the alternate one is biased to
anode current cutoff by the combination of grid
and cathode potentials. Thus, the normal condi-
tion of the tubes is such that one operates at a
condition of anode current saturation, while the
cther is cut off.

When a synchronizing signal of negative po-
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larity is applied to the common cathode imped-
ance 92, it has substantially no effect on the tube
operating at anode current saturation. However,
the applied pulse renders the alternate tube con-
ductive, thereby to apply a negative potential to
the control electrode of the first-mentioned tube.
A regenerative cycle, similar to that already de-
scribed, follows and reverses the conductive states
of the tubes. Thus, it will be seen that the suc-
ceeding synchronizing - signal components of
curve M produce a so-called “flip-flop” action
in the trigger circuit, first rendering tube 98 con-
ductive and biasing tube 81 to anode current cut-
off, and then reversing their conductive states.
The resulting control effect or control signal of
curve N derived from the anode-cathode circuit
of tube 81 by means of condenser 84 is an alter-
nating current sighal of substantially rectangu-
lar wave form having a reference amplitude level
corresponding to its alternating current axis eo.
This control signal has amplitude variations in
a given direction from its reference amplitude
level, or of positive polarity, and alternate am-
plitude variations in an opposite direction, or of
negative polarity, and has a peak-to-peak ampli-
tude value which is at least equal to, but prefer-
ably greater than, the maximum amplitude value
of the video-frequency signal components V of
the received signal.

From a comparison of curves K and N, it will be
evident that the amplitude variations of positive
polarity of the confrol signal produced during
any given field-trace interval of the received sig-
nal occur only during separated time intervals
ts, t4 corresponding in total time to g pre-selected
fractional portion of the plurality of line-trace
intervals ts, £2 include within the particular field-
trace interval. More specifically, for the illus-
trated arrangement such positive polarity ampli-
tude variations of the control signal oceur during
alternate line-trace intervals of the received sig-
nal or, expressed differently, occur only during
uniformly separated time intervals corresponding
in total time to approximately one-half of the
plurality of line-trace intervals of the received
signal. It will also be evident from a compari-
son of curves K and N that these positive polarity
amplitude variations of the control signal individ-
ually have a duration at least equal o, and g time
coincidence with, one of the line-trace intervals
t2, ‘while the negative polarity amplitude varia-
tions have a duration ¢ which is equal to the
separation of the above-mentioned uniformly
separated time intervals fs. The portion of the
control signal generated by the double-line-fre-
quency pulses E and the serrated field pulse F
is generally similar to that described, except that
the durations ¢'s and #'s of its positive and nega-
tive polarity amplitude variations are approxi-
mately half of the corresponding portions of the
control signal obtained during field-trace inter-
vals of the received signal.

The positive and negative polarity amplitude
variations of the control signal are effective to
render tube 80 of the line-scanning generator al-
ternately conductive and nonconductive, in order
to generate line-scanning signals. When tube 88
is energized, its anode-cathode circuit has a time
constant proportional to

L
k,
where L is the effective inductance of winding 81

and Rp is the plate-cathode resistance of tube
80 plus tlie resistance of winding 81. When tube
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80 is biased to cutoff, the current through wind-
ing 81 decays in accordance with a time con-
stant proportional to

softs

where R is the value of resistor 83 which is se-
lected to be much larger than the resistance Rp.
The .parameters of the generator are so selected
that the described time constants result in the
generation of line-scanning signals having a saw-
tooth wave form, as represented by curve P. The
scanning signals generated during field-trace in-
tervals of the received signal have substantially
linear trace portions @ and contiguous retrace
portions b for controlling the line-scanning - ele-
ments 70, 71 of tube 57 to produce corresponding
line-trace and line-retrace scanning effects; re-
spectively; It will be clear from a comparison of
curves N and P that the control signal so controls
the line-scanning generator during field-trace in-
tervals that the line-trace and the line-retrace
scanning effects produced. in image-reproducing
device 57 have the same occurence and duration
as those positive and negative - amplitude  vari-
ations of the control signal, respectively, obfained
in the same intervals. In particular, the line-
trace scanning effects occur during every other
line-trace interval of the received signal and the
retrace scanning effects occur during equal in-
tervals that separate succeeding line-trace scan-
ning effects.

For the particular arrangement illustrated, the
line-scanning effect endures not only during a

given line-trace interval of the received signal g

but also during the preceding line-retrace inter-
val thereof. This causes a dark-band to border
one side of the reproduced image which may he
obviated through the -use of a suitable picture-
centering device (not-shown).

During field-retrace intervals of the received
signal, the control of the line-scanning generator
80 by the control signal of curve N continues to
majintain line synchronization. However, the
line-scanning signals obtained; having trace por-
tions @’ and retrace portions b’, produce no scan-
ning effects within tube 57 since the tube is biased
to cutoff during such intervals.

Since the line-refrace time: of tube 571 occupies

at least a full line-trace interval of the received

signal, it is necessary to render the image-repro-
ducing device unresponsive fo-video-signal com-
ponents occurring during such line-retrace scan-
ning intervals. To this end; the control signal of

curve N is combined in the input circuit of fube !

51 with. the received video-frequency signal com-
ponents, establishing a resultant signal in the in-
put circuit of tube 5T having a wave form repre-
sented by curve Q. This signal is stabilized by

diode 67 on its negative peaks and the value of ¢

bias potential E: is-adjusted to seb the cutofl level
of tube BT at a value indicated by broken-line
curve S. The resultant stabilized signal includes
video-signal components having an amplifude ex-
ceeding the cutoff amplitude level of tube 5T, but
occurring only during the above-mentioned- sep-
arated: time intervals in which line-trace scan-
ning effects are produced by scanning elements
10, T1. 'Thus, the circuit-arrangement. including
condenser 87 comprises means for utilizing the
control signal of curve N. effectively to apply re-
ceived video-frequency signals to reproducing de-
vice 5T only during the aforedescribed: separated
time intervals. Therefore, in reconstructing: the
transmitted image, reproducing: device 51 utilizes
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only the video-frequency signal components in-
cluded in alternate  line-trace intervals of the
received signal.

By way of summary, it may be pointed out that
a television receiver including the generator of
Fig. 3 or the modified unit 61 of Fig: 4 is adapted
to utilize a television signal transmitted by a
high definition television transmitter. Inorder to
realize an economy in construction, the receiver
includes a simplified line-scanning generator ar-
rangement synchronized by line-scanning syn-
chronizing=-signal components of the received sig-
nal, but effective to'control the line~scanning ele-
ments of the image=reproducing device to produce
line-trace scanning effects only during separated
time intervals corresponding in total time to a
preselected: fractional portion of the line-trace
intérvals included in the received signal. The
line~trace scanning effects individually have a
duration and a time coincidence correspending to
at least one of the line-trace intervals of the re-
ceived signal’ and the image-reproducing device
is controlled to respond only to such of the video-
frequency signal components as occur during its

5 line-trace-scanning intervals.

While for the assurhed received signal of curve
X, the receiver is arranged effectively to respond
to alterriate line-trace intervals of the received
signal, it will be apparent that other division
ratios may be utilized; if desired. For example,
if the received signal has an unusually large num-
ber of line scansions in‘each field-trace interval,
a division ratio of one-third or one-fourth may
be utilized:

While curve K indicates a received signal in-
cluding line-scanning synchronizing-signal com-
ponents, it will’ be appreciatéd: that such line-
scanning signals need not be received as modu-
lation of a single carrier<wave signal along with
the ‘video-frequency signal components.

The receiver of the invention is equally useful
for receiving interlaced television signals. As is
well understood in the-art, in interlaced systems
the received signal includes a plurality of field-
trace intervals for each frame of the translated
image. In g progressive:line-scanning system,
however; thefield intervals are identical with the
frame intervals and; therefore, the term ‘“field
interval’” has been: used throughout the descrip-
tion. - It will be apparent that in-an interlaced
system:. embodying -the invention, the rsceiver is
controlled during each field period of the received
signal in the manner described above.

While there have been described what are at
present considered .to be:the preferred embodi-
ments of this invention, it will be obvicus to those
skilled int the art that various changeés and modi-
fications may be made therein without departing
from the invention, and it is, thereéfore, aimed
in the appended claims to cover all such changes
and modifications as. fall within the true spirit
and scope of the invention.

What is claimed: isz

1. A television receiver for utilizing a signal in-
cluding: video-frequency signal components oc-
curring during a plurality of substantially iden-
tical line-~trace intervals:separated by line-retrace
intervals comprising, an. image-reproducing de-
vice:for utilizing video-frequency' signal’ compo-
nents and: including: ‘line-scanning elements, a
signal generator-for-controlling said line-scanning
elements to produce line-trace: scanning effects
only during separated time intervals correspond-
ing in total time to a preselected fractional por-
tion of said: plurality of: line-trace: intervals, and
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to produce line-retrace scanning effects having a
duration severa]l times that of said line-retrace
intervals, said line-trace scanning effects indi-
vidually having a duration equal to and a time
coincidence with a substantial portion of one of
said line-frace intervals, and means for applying
said video-frequency signal to said reprodticing
device to effect image reproduction during said
separated time intervals and for preventing image
reproduction throughout the periods between said
separated time intervals.

2. A television receiver for utilizing a signal in-
cluding video-frequeney signal components. oc-
curring during a plurality of substantially iden-
tical line-trace intervals separated by line-re-
trace intervals comprising, an image-reproducing
device for utilizing video~frequency signal compo-
nents and including line-scanning elements, z
signal generator for controlling said line-scanning

elements to produce line-trace scanning effects ;

only during separated time intervals correspond-
ing in total time to approximately one-half of
said plurality of line-trace intervals and to pro-
duce line-retrace scanning effects having a dura-

tion several times that of said line-retrace in- :

tervals, said line-trace scanning effects individ-
ually having a duration equal to and a time co-
incidence with a substantial portion of one of said
Iine-trace intervals, and means for applying said

video-frequency signal to said reproducing device .3

to effect image reproduction during said separated
time intervals and for preventing image repro-
duction throughout the periods between said sep-
arated time intervals.

3. A television receiver for utilizing a signal in-
cluding video-frequency signal components oc-
curring during a plurality of substantially iden-
tical line-trace intervals separated by line-re-
trace intervals comprising, an image-reproducing

device for utilizing video-frequency signal com- .

iy
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ponents and including line-scanning elements, a .

signal generator for controlling said line-scanning
elements to produce line-trace scanning effects
only during separated time intervals correspond-
ing in total time to a preselected fractional por-
tion of said plurality of line-trace intervals and
to produce contiguous line-retrace scanning ef-
fects, said line-trace scanning effects individual-
Iy having a duration equal to and a time coin-
cidence with a substantia] portion of one of said
line-trace intervals and said line-retrace scanning
effects individually having a duration correspond-
ing substantially to the separation of said sep-
arated time intervals, and means for applying

said video-frequency signal to said reproducing :

device to effect image reproduction during said
separated time intervals and for preventing image
reproduction throughout the periods between said
separated time intervals.

4. A television receiver for utilizing a signal in-
cluding video-frequency signal components oc-
curring during a plurality of substantially iden-
tical line-trace intervals separated by line-re-
trace intervals comprising, an image-reproducing
device for utilizing video-frequency signal com-
ponents and including line-scanning elements, a
signal generator for controlling said line-scanning
elements to produce line-trace scanning effects
only during separated time intervals correspond-
ing in tofal time to a preselected fractional por-
tion of said plurality of line-trace intervals and
to produce line-retrace scanning effects having a
duration several times that of said line-retrace
intervals, said line~-trace scanning effects individ-

vally having a durafion equal to and a time co- .
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incidence with a substantial portion of one of
said line-trace intervals, and means responsive
to said last-named means for effectively applying
said video-frequency signal to said reproducing
device only during said separated time intervals.

5. A television receiver for utilizing a signal in-
cluding video-frequency signal components oc-
curring during a plurality of substantially identi-
cal line-trace intervals separated by line-scanning
synchronizing-signal components occurring dur-
ing line-retrace intervals comprising, an image-
reproducing device for utilizing video-frequency
signal components and including line-scanning
elements, a signal generator responsive to said
synchronizing-signal components for controlling
said line-scanning elements to produce line-trace
scanning effects only during separated time in-
tervals corresponding in total time to a prese-
lected fractional portion of said plurality of line-
trace intervals and to produce line-retrace scan-
ning effects having a duration several times that
of said line-retrace intervals, said line-trace
scanning effects individually having a duration
equal to and a time coincidence with a substan-
tial portion of one of said line-trace intervals,
and means for applying said video-frequency sig-
nal to said reproducing device to effect image re-
production during said separated time intervals
and for preventing image reproduction through-
out the periods between said separated time in-
tervals.

6. A television receiver for utilizing a signal in-
cluding video-frequency signal components oc-
curring during a plurality of substantially identi-
cal line-trace intervals separated by line-scanning
synchronizing-signal components occurring dur-
ing line-retrace intervals comprising, an image-
reproducing device for utilizing video-frequency
signal components and including line-scanning
elements, a signal generator for generating line-
scanning signals having trace portions for con-
trolling said line-scanning elements to produce
line-trace scanning effects and having retrace
portions for controlling said elements to produce
line-retrace scanning effects of a duration sev-
eral times that of said line-retrace intervals,
means responsive to said synchronizing-signal
components for deriving a control effect, means
for utilizing said control effect to control said
generator so that said line-trace scanning effects
occur only during separated time intervals cor-
responding in total time to a preselected fraction-
al portion of said plurality of line-trace intervals
and so that said line-trace scanning effects in-
dividually have a duration equal to and a time
coincidence with a substantial vortion of one of
said line-trace intervals, and means for applying
said video-frequency signal to said reproducing

device to effect image reproduction during said

separated time intervals and for preventing image
reproduction throughout the periods between said
separated time intervals.

7. A television receiver for utilizing a signal in-
cluding video-frequency signal components oc-
curring during a plurality of substantially iden-
tical line~-trace intervals separated by line-scan-
ning synchronizing-signal components occurring
during line-retrace intervals comprising, an
image-reproducing device for utilizing video-fre-
quency' signal components and including line-
scanning elements, a signal generator for gen-
erating line-scanning signals having trace por-
tions for controlling said line-scanning elements
to produce line-trace scanning effects and having
retrace portions for controlling said elements to
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produce line-retrace scanning: effects of a dura-
tion several times that of said line-retrace in-
tervals, means including a pair of cross-coupled
electron~discharge devices responsive to said syn-
chronizing-signal components for deriving a con~
trol effect, means for utilizing said comtrol effect
to control said generator so that said line-trace
scanning effects occur only during separated time
intervals corresponding in total time to a pre-
selected fractional portion of said plurality of
line-trace intervals and so that said line-frace
scanning  effects individually have a duration
equal to and a time coincidence with a substan-
tial portion of one of said line-trace intervals,
and means for applying said video-frequency
signal to said reproducing device to effect image
reproduction during said separated time intervals
and for preventing image reproduction through-
out the periods between said separated time in-
tervals. :

8. A television receiver for utilizing a signal in-
cluding video-frequency signal components oc-
curring during a plurality of substantially iden-
tical line-trace intervals separated by line-scan-
ning synchronizing-signal components occurring
during line-retrace intervals comprising, an
image-reproducing device for utilizing video-fre-
quency signal components and including line-
scanning elements, a signal generator for gen-
erating line-scanning signals having trace por-
tions and contiguous retrace portions for con-
trolling said line-scanning elements to produce
line-trace and line-retrace scanning effects, re-
spectively, means responsive to said synchroniz-
ing-signal components for deriving a control sig-
nal of substantially rectangular wave form hav-
ing a reference amplitude level, predetermined
amplitude variations in a given direction there~
from, ‘and alternate predetermined amplitude

variations in an opposite direction therefrom, said -

amplitude variations of said given .direction oc-
currng only during separated time intervals cor-
responding in total time to a preselected fraction~
al portion of said plurality of line-trace intervals
and individually having a duration equal to and
a time coincidence with a substantial portion of
one of said line-trace intervals and said am-
plitude variations of said opposite direction hav-
ing a duration substantially equal to the sep-
aration of said separated time intervals, means
for utilizing said control signal to control said
generating means so that said line-trace and line-
retrace scanning effects have substantially the
same occurrence and duration as said amplitude
variations of said given and opposite directions,
respectively, and means for applying said video-
frequency signal to said reproducing device to
effect image reproduction during said separated
time intervals and for preventing image repro-
duction throughout the periods between said sep-
arated time intervals.

9. A television receiver for utilizing a signal in-
cluding video-frequency signal components oc-
curring during a plurality of substantially iden-
tical line-trace intervals separated by line-re-
trace intervals comprising, an image-reproducing
device for utilizing video-frequency signal com-
ponents and including line-scanning elements, a
‘sighal generator for controlling said line-scanning
elements to produce line-trace scanning effects
only during separated time intervals correspond-
ing in total time with a preselected fractional por-
tion of said plurality of line-trace intervals and
to produce line-retrace scanning effects having
a duration several times that of said line-retrace
intervals, said line-trace scanning effects indi-
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vidually having a duration’ equal to and'a time
coincidence with a substantial portion of one of
said line-trace intervals, means for deriving a
control signal of substantially rectangular wave

‘form having a reference amplitude level, am-

plitude variations in a given direction therefrom,
and alternate amplitude variations in an opposite
direction therefrom, at least certan of said am-
plitude variations of said given direction having
substantially the same occurrence and duration
as said separated time intervals, means for ap-
plying said video-frequency signal components to
said reproducing device, and means for utilizing
said control signal effectively to render said re-
producing device responsive only to those of said
video-frequency signal components which occur
during said separated time intervals.

10. A television receiver for utilizing a signal
including video-frequency signal components oc-
curing during a plurality of substantially iden-
tical line-trace intervals separated by line-re-
trace intervals comprising, an image-reproducing
device for utilizing: video-frequency signal com-
ponents having an amplitude level exceeding a

predetermined cutoff amplitude level and includ-

ing line-scanning elements, a sighal generafor
for controlling said line-scanning elements to
produce line-trace scanning effects only during
separated time intervals corresponding in total
time with a preselected fractional portion of said
plurality of line-trace infervals and to produce
line-retrace scanning effects having a duration
several times that of said line-retrace intervals,
said line-trace scanning effects individually hav-
ing a duration equal to and a time coincidence
with a substantial portion of one of said line-
trace intervals, means for deriving a control sig-
nal of substantially rectangular wave form hav-
ing a reference amplitude level, amplitude vari-

| ations in a given direction therefrom, and alter-

nate amplitude variations in an opposite direc-
tion therefrom, at least certain of said amplitude
variations of said given direction having substan-
tially the same occurrence and duration as said
separated time intervals, and means for com-
bining said video-frequency signal components
and said control signal to derive a resultant sig-
nal including video-frequency signal components
having an amplitude exceeding said cutoff am-
plitude level but occurring substantially only dur-
ing said separated time intervals and for applying
said resultant signal to said reproducing device.
DENNIS C. ESPLEY.
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