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... field-synchronizing pulses, therefore, are consid-. This invention relates to television receivers 
and particularly to scanning-wave generator syn 
chronizing systems for such receivers. . 
In television receivers of conventional type, in 

order to effect scanning of the target of a signal 
reproducing device by the scanning beam, saw 
tooth current or voltage waves are generated and 
utilized to produce, respectively, electromagnetic 
or electrostatic fields of saw-tooth, wave form 
which deflect the beam in two directions normal 
to each other, thereby, to trace upon the target 
the well-known rectilinear scanning pattern com 
prising fields of parallel lines. Synchronizing 
components of the received signal are utilized to 
control the operation of the scanning-wave gen 
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15 
erators, thereby to synchronize the scanning ac 
tion with other related actions in the system. For 
example, synchronizing pulses or components 
corresponding to the initiations of successive lines 
and fields are usually transmitted as a composite 
Synchronizing signal impressed as modulation 
upon a television carrier wave together with the 
video-frequency signal. At the receiver, the 
modulated-carrier wave is detected and the line 
Synchronizing and field-synchronizing compo 
nents are separated from the video-frequency 
signal and from each other and are utilized to 
Synchronize the line-frequency and field-fre 
quency scanning-wave generators with the cor 
responding apparatus at the wave generators with 
the corresponding apparatus at the transmitter. 

It is highly important that the synchronization 
be accomplished with precision in order that 
proper scanning may be obtained. This is es 
pecially true in scanning systems of the inter 
laced type, where the field-scanning frequency 
is not an integral submultiple of the line-scan 
ning frequency so that the lines of one field inter 
lace or fall between the lines of a preceding field 
and a plurality of successive fields thus constitute 
a single frame or a single complete image. To 
obtain a precisely interlaced relation between 
the successive fields, it is especially important 
that the field trace scansions be initiated at pre 
cisely related intervals and without interference. 
from the line-synchronizing components. The 
field-synchronizing components must, therefore, 
be separated from the composite Synchronizing 
signal before they are utilized to synghronize the 
field-scanning-wave generator. Ordinarily, the 
field-synchronizing components do not interfere 
with the proper operation of the line-scanning 
generator so that the composite synchronizing 
wave may be applied directly, thereto to effect 
synchronization. The line-synchronizing and 
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ered to be effectively separated when the field 
Synchronizing components are derived from the 
composite wave in a form suitable for use inde 
pendent of the line-synchronizing components. 

It is an object of the present invention, there 
fore, to provide a television synchronizing sys 
tem embodying improved means whereby the 
field-Synchronizing components of a composite 
Synchronizing signal may be effectively separated 
from the line-synchronizing components. 

It is a further object of the invention to pro 
Vicle an improved television synchronizing sys 
term of the character described whereby there may 
be developed effectively separated field-synchro 
nizing pulses adapted to synchronize scanning 
wave generators at the initiation of both the 
trace- and retrace-scanning periods. 

In accordance with a feature of the present in 
vention, a television receiver synchronizing sys 
tem, adapted for utilizing a composite synchro 
nizing signal including recurrent line-synchro 
Inizing and field-synchronizing components of 

: the same polarity, comprises a synchronizing 
circuit for a scanning wave generator adapted 
to be energized by one type of the components. 
The system also includes means for delaying the 
composite signal, for a predetermined period such 
that certain of the synchronizing components of 
the other type substantially coincide in time with 
corresponding components of the composite sig 
nal without substantially changing the wave form 
of the delayed signal, and for reversing the rela 
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developed by the combining means. 

tive polarity of the delayed signal with reference 
to the composite signal. The system includes 
means for combining the delayed-reversed 
polarity signal With the undelayed signal to 
develop a resultant signal comprising effectively 
separated synchronizing components of the 
above-mentioned one type with at least certain 
of the synchronizing components of the other . . 
type suppressed, as well as means coupling the 
combining means to the synchronizing circuit. . . 
The synchronizing circuit, a preferred embodi 

ment of the invention, is adapted to be energized 
at the initiations of both the trace- and retrace 
scanning periods by pulses of opposite polarity 

In various 
different arrangements utilizing the delay circuit 
mentioned above, and depending on the type of 
composite synchronizing signal involved, the 
delay may be for different periods. For example, 
it may be equal in duration to half of a line 
scanning period, to a whole line-scanning period, 

  



2 
or to an integral multiple of the lineascanning 
period, to obtain different desired results. 
In the specification and the appended claims, 

the term "synchronizing-signal component' is 
employed to describe an amplitude variation of a 
synchronizing signal which includes a departure 
from a given value and a subsequent return to 
such value after a greater or lesser period. A 
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field-synchronizing component may, for example, . 
comprise a continuous pulse or it may be serrated 
in the conventional manner So that it includes a 
plurality of adjacent pulses. 
For a better understanding of the present 

invention, 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 accompanying drawings, Fig. 1 is a 

circuit diagram, partially Schematic, of a Con 
plete television receiving System including Scan 
ning-wave generating and Synchronizing appa 
ratus embodying the present invention; Fig. 2 is 
a circuit diagram of a modified form of the Syn 
chronizing apparatus of Fig. 1; Figs. 3 and 4 are 
groups of curves illustrating the wave forms of 
synchronizing-signal components utilized and de 
veloped in accordance with the present invention, 
to aid in the understanding thereof; Fig. 5 is a 
frequency diagram; and Figs. 6 and 7 are curves 
illustrating certain characteristics of the appa 
ratus shown in Fig. 2. . 

Referring now more particularly to Fig. 1 of 
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carrier-frequency translator 2. Where the 
receiver is of the Superheterodyne type, the sig 
nails are impressed on a frequency changer in the 
translator 2 wherein they are converted into an 
intermediate-frequency signal and thereupon 
further selectively amplified. The amplified sig 
nal from the translator 2 is delivered to the de 
tector 3 in which there are developed modula 
tion-frequency components including the video 
frequency and synchronizing-signal components. 
The modulation-frequency components are Sup 
plied to the video-frequency amplifier 4, wherein 
they are amplified and from which they are ap 
plied in the usual manner to a brilliancy-control 
element of the reproducing device 5. The mod 
ulation-frequency components are also supplied 
to the separator 6, wherein the composite syn 
chronizing signal is separated from the video 
frequency signal. The composite synchronizing 
signal is applied directly to... the line-Scanning 
generator and also to the separating apparatus 
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the drawings, there is illustrated a television 
receiving system which may be of either the 
tuned radio-frequency or superheterodyne type 
and including, in cascade, an antenna-ground 
system fo, , a carrier-frequency translator 2, 
a detector 3, a video-frequency amplifier 4, and 
an image-reproducing device 5, such as a Cath 
ode-ray signal-reproducing tube. Where the re 
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ceiver is of the superheterodyne type, the con- . 
ventional frequency changer and intermediate 
frequency amplifier are included in the carrier 
frequency translator 2. A Synchronizing-sig 
nal separator 6 is also coupled to the output cir 
cuit of the detector 3 and its output circuit is, 
in turn, coupled directly to a line-frequency 
scanning-wave generator and, by Way of Syn 
chronizing separating apparatus, indicated gen 

45 

9, wherein the field-synchronizing components 
are effectively separated from the composite sig 
nal and from which they are applied to the scan 
ning generator 8. The operations of the gen 
erators f and 8 are thus synchronized with 
the corresponding scanning apparatus at the 
transmitter. 
The intensity of the beam of the reproducing 

device 5 is modulated or controlled in accord 
ance with the video-frequency voltages impressed 
on its control electrode in the usual manner. 
Saw-tooth scanning waves are developed She 
generators and 8, controlled by the synchro 
nizing-signal components supplied from the units 
6 and 19, and are utilized in the conventional 
manner to deflect the beam, for example, to pro 
duce electric fields of saw-tooth wave form which 
deflect the Cathode ray of a signal-reproducing 
tube, in two directions normal to each other 
so as to trace the usual rectilinear Scanning patr 
tern upon the target of the device, thereby to 
reconstruct the transmitted picture. 

Referring now more particularly to the portion 
of the system of Fig. 1 embodying the present 
invention, the television receiver synchronizing 
system including the separating apparatus 9 
preferably comprises a pair of signal-translating 
channels including, 

50 
erally at 9 and embodying the present inven- . 
tion, to a field-frequency.scanning-wave gen 
erator 8. The generators and 8 have their 
output circuits connected to the scanning ele 
ments of the device 5 in conventional manner. 
The generator 8 may be of a design, such as is 
shown in applicant's copending application Se 
rial No. 224,023 filed August 10, 1938, and in 
clude a synchronizing or input circuit to which 
synchronizing wave components may be applied 
each comprising two pulses of opposite polarity 
corresporiding to the initiations of retrace and 
trace, periods, whereby the generator is Syn 
chronized at these times. Those parts of the 
system indicated in units 0-f7, inclusive, may 
be of any conventional construction and op 
eration. 
Since the operation of the system of Fig.1 as 

thus far described, excepting the apparatus 19, 
is, in general, well understood in the art, a de 
tailed description and explanation thereof is un 
necessary. Briefly, however, television modul 
lated-carrier waves are intercepted by the 
antenna O, and selectively amplified in the 
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respectively, vacuum-tube 
amplifiers 20 and 2, preferably of the pentode 
type, having their input electrodes coupled in 
parallel to the output, circuit of the separator 
16. The anode circuit of tube 2 is coupled, by 
Way of a delay filter network 22, to a reversing 
amplifier tube 23, the tubes 20 and 23 having a 
common output circuit comprising a resistor 24 
and inductance 25 in series. A small capacitance 
23a, comprising in whole or in part the inherent 
circuit capacitance, may be included in shunt 
with the output circuit 24, 25. The delay filter 
network may be of any Suitable construction, 
for example, a ladder filter comprising series 
inductance arms 26 and shunt-condenser arms 
27 with terminating resistors 28 and 29, as shown. 
The input terminals of the network, 22 are con 
nected across a load resistor 3 of the tube 2 
by way of a suitable coupling condenser 30, the 
output terminals of the netWork 22 being con 
nected to the input electrodes of the tube 23. 
The circuit elements of the network 22 may be 
proportioned to provide a delay of the wave 
translated thereby of any desired predetermined 
duration for effecting suppression of undesired 
components in the composite signal, as will pres 
ently be explained. In one case the delay may 
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scanning period; in another case, to the duration 
of . a whole line-Scanning period; and in other 
cases, to the duration of an integral multiple of 
half line-scanning periods or to any other suitable 
periods. 
Proper operating potentials are supplied to the 

screens of the tubes 20, 2, and 23 from suitable 
sources indicated at --Sc, while anode potentials 
are supplied to the tubes 20 and 23 by way of 
their common output circuit 24, 25 and to the 
tube 2 by way of the load resistor 3 ?, from suit 
able sources indicated at --B. 
In operation of the apparatus 9, the com 

posite synchronizing signal developed by the sep 
arator 6 is impressed on the input circuits of 
the tubes 20 and 2 and is repeated in their out 
put circuits. The wave form of the composite 

- Synchronizing signal as it appears in the output 
circuit of each of the tubes 20 and 2 of the ap 
paratus 9 may be as represented by curve A of 
Fig. 3. This particular wave form is one well 
known form of composite synchronizing signal 
and includes recurrent line-synchronizing come 
ponents Or pulses L., recurrent field-Synchroniz 
ing components F, only one being shown, and 
additional alternate line-Synchronizing compo 
nents D between line-synchronizing components 
L and adjacent field-synchronizing components 
F. That is, the alternate components D alter 
nate with the line-synchronizing components for 
short periods before and after each field-Syn 
chronizing component. The field-synchronizing 
components in this case are of the Same polarity 
as, but of greater duration than, the line-syn 
chronizing and alternate components and are 
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serrated, as shown, so that, in effect, each field- . 
Synchronizing component comprises a plurality 
of successive adjacent pulses. Generator 8 is 
adapted to be synchronized by one of the types 
of pulses of the wave form A of Fig. 3, specifi 
cally, the field-synchronizing pulses F. 
The composite Synchronizing signal A is re 

peated in the output circuits of the tubes 20 and 
2 and from the latter tube it is applied to the 
delay network 22, whereby it is translated with 
a predetermined delay, for example, a delay equal 
to the duration of a one-half line-scanning pe 
riod, a whole line-scanning period, or a multiple 
of such periods. The delay is such that certain 
of the synchronizing components of the other 

s, type, specifically, line-synchronizing pulses, sub 
stantially coincide in time with , corresponding 
components of the Original composite signal 
without substantially changing the wave form of 
the delayed signal. The delayed wave is there 
upon impressed upon the input electrodes of the 
tube 23 which repeats it in its output circuit 
with reversed polarity; that is, the relative po 
larity of the delayed signal with reference to the 
undelayed composite synchronizing signal is re 
versed. The delayed-reversed-polarity Wave, 
such as is developed when the delay is equal to 
one-half the duration of a line-scanning period, 
is illustrated by curve B in Fig. 3. 
wave is combined with the undelayed wave in 
the common output circuit of the tubes 20 and 
23, certain of the synchronizing-signal compo 
nents overlap and thus neutralize each other and 
there is developed in this common output circuit, 
a resultant wave illustrated by curve C in Fig. 3. 
It is seen that the line-synchronizing and alter 
nate components, just preceding and following 
the field-synchronizing components in the de 
layed and undelayed waves, coincide in timing 

Since this 
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and, being of opposite polarities, are effectively 
neutralized or suppressed. Since only the inter- . 
mediate portions of the field-synchronizing com 
ponents of the two waves coincide, only such 
portions are suppressed and the resultant wave 
therefor includes two separated pulses indicated 
at Sr and St for each field-synchronizing compo 
nent, which are of opposite polarity and corre 
spond to the initiation of the retrace and trace 
of the field scansions, respectively. The result 
ant wave, therefore, may be utilized to energize 
the synchronizing circuit of the field-scanning 
generator 8, thereby to synchronize this gener 
ator at the initiations of both the trace- and 
retrace-Scanning periods. 
As is well understood, scanning-wave gener 

ators of the types conventionally utilized are 
synchronized by the application of control pulses 
thereto just prior to the points of time when 
they would otherwise independently commence 
the parts of the cycle of operation which the 
control pulses initiate. . . Except for a small por 
tion of a cycle immediately prior to these points 
of time, the generators are insensitive to con 
trol pulses so that, in the case of field-scanning 
generators, any line-synchronizing components 
which are not suppressed and which are substan 
tially displaced from the field-synchronizing 
components do not interfere with the proper syn 
chronization of the field-scanning generator. 
Where the composite Wave does not include al 
ternate pulses it will be appreciated that a delay 
of a full line-scanning period or an integral mul 
tiple of such period, instead of a half-line scan 
ning period as illustrated by curve B in Fig. 3, 
will result in suppression of all of the line-syn 
chronizing components. Moreover, a full line 
period delay may, if desired, be utilized in such 
a wave as illustrated by curve A in Fig. 3, the 
only difference in the result being that all the 
line-synchronizing and alternate pulses, except 
an alternate pulse at the beginning and end of 
the period during which the alternate pulses Oc 
cur, are suppressed and each of the single pulses 
Sr and St is replaced by a field-synchronizing 
pulse and an adjacent alternate pulse of the 
same polarity. 
The invention may thus be utilized with war 

ious different types of composite synchronizing 
signals and its operation is independent of the 
relative wave forms of the line-synchronizing 
and field-Synchronizing components of the sig 
na; that is, their durations, wave forms, or am 
plitudes. . 
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In Fig. 4 curve A illustrates the wave form of 
a composite Synchronizing signal of a particular 
type which can be utilized only with the sepa 
rating system of the present invention, Here 
the field-synchronizing pulses F are of lesser am 
plitude than the line-synchronizing pulses, so 
that they cannot be separated by an amplitude 
clipper type of amplitude limiting means. 
Moreover, these pulses have areas and durations. 
comparable to those of the line-synchronizing 
pulses so that integrating and duration-respon 
sive devices are not suitable for affecting the sep 
aration. For this type of signal the delay cir 
cuit of the system of the present invention is 
proportioned to effect a delay equal to one line 
SCanning period or an integral multiple thereof. 
The delayed-reversed-polarity wave, as developed 
by the System and applied to the combining 
means, is illustrated by curve B, while curve Cil 
lustrates the resultant derived Wave with the 
line-synchronizing pulses suppressed, 
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In the event that the delay period is not pre 

cise, SO that the undesired pulses are not come 
pletely neutralized, narrow vestigial undesired 
components in the resultant Wave may be effec 
tively by-passed by the capacitance 23a, since 
most of the energy Of Such components is con 
centrated in the relatively high-frequency con 
ponents. Capacitance 23a, therefore, comprises 
means for dissipating residual difference pulses 
from the combining means including the output 
circuit of tubes 20 and 23. 

Likwise, the invention may be embodied in 
various different types of filter-delay apparatus. 
One example of a modified form of the apparatus 
9 of Fig. 1 is shown in Fig. 2. Here the appa 
ratus comprises a single input tube 32 and the 
delay, polarity-reversing, and combining means 
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are embodied in a single dead-end filter circuit 
indicated generally at 33. The tube 32 may be 
similar to the tube 2 of Fig. 1 and the filter 
circuit is coupled across the load resistor a 
thereof by a condenser 30a. The circuit 33 com 
prises a low-pass filter including input terminals 
across which a terminating resistor 4 is con 
nected and to which is coupled an n-derived 
half-section including a Series arm Comprising an 
inductance 35 and a shunt arm comprising a 
series-connected inductance 6 and condenser 
37, and a series of constant-k whole sections in 
dividually comprising series-inductance arms 38 
and shunt-condenser arms 39, and an additional 
series-inductance arm 38a. The filter is short 
circuited at the remote terminals, as indicated at 
4. 
In the operation of the system of Fig. 2, the 

composite synchronizing signal is applied to the 
input electrodes of the tube 2, is repeated in its 
output circuit, and is applied to the input ter 
minals of the filter 33. Due to the fact that 
there is an improper termination or mismatching 
at the end of the filter remote from the input 
terminals, an electrical wave which is the image 
of the applied wave is reflected from the short 
circuited terminals and appears, after a pre 
determined delay, across the input terminals. 
The time delay of the filter is made one-half of 
the desired time delay, for example, a quarter 

2. 
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Fig. 5 is a frequency scale, indicating at Fr the 

fundamental frequency of a field-synchronizing 
pulse, at 2F, 3F, etc., its progressively higher 
harmonic frequencies, and indicating at F a re 
lated fundamental frequency of a line-synchro 
nizing pulse and at 2F1, 3F, etc., its progressively 
higher harmonic frequencies. 
The circuit 33 of Fig. 2 is essentially a two 

terminal filter network which couples the tube 
32 to the synchronizing or input circuit of the 
field-frequency scanning-wave generator. In the 
absence of the resistor 34, the input impedance 
of the circuit 33 is a pure reactance which varies 
with frequency between plus and minus infinity, 
as illustrated by the curve of Fig. 6. This figure 
is not drawn to Scale, but is merely intended to 
Show the critical points. Such a system, as 
shown, inherently has zero reactance at a par 
ticular fundamental frequency and multiples 
thereof and it behaves as a family of resonant 
traps connected in parallel branches. It is a well 
known equivalent of an ideal reflecting trans 
mission line. With the resistor 34 connected 
across the circuit, as shown, the impedance char 
acteristic of the circuit assumes the form, illus 
trated by the curve of Fig. 7. The circuit thus 
behaves as a multiple band filter which sup 
preSSes or eliminates a particular fundamental 
frequency component, in the present case, the 
line-Synchronizing fundamental frequency com 
ponent and its harmonic-frequency components. 
While filter systems have heretofore been de 

signed for attenuating the line-frequency com 
ponents of a composite signal in order to effect 
Separation of the field-frequency pulses, in these 
Systems low-pass filters have been provided hay 
ing a cutoff frequency slightly less than the line 
frequency fundamental component. Such ar 
rangements have necessarily suppressed the 
high harmonic-frequency components of the 
field-synchronizing pulses which are essential 
components of field-synchronizing pulses of the 
desired rectangular wave form. The arrange 
ment of the present invention, however, while at 

of a line-scanning period, to effect a desired de 
lay of one-half a line-Scanning period in the re 
flected wave. The resistor 4 terminates the filter 
at the input terminals in its image impedance 
so that there is no further reflection of the echo 
or reflected wave. Since the filter is short 
circuited at its remote end, the reflected wave 
is of opposite polarity to that of the original 
Wave, and, hence, the applied and delayed Waves 
in this case have the same Wave forms and phase 
relation as in the system of Fig. and as illus 
trated by curves A and B of Fig. 3. Moreover, 
the resultant wave developed across the resistor 
34, which comprises a combination of the de 
layed and undelayed waves, is as illustrated by 
curve C in Fig. 3 and may be applied by a suit 
able lead 4 directly to the Synchronizing cir 
cuit of the field-frequency generator. 
The operation of the system of Fig. 2 may be 

considered from another aspect with reference 
to Figs. 5, 6, and 7. It will be appreciated that 
the synchronizing pulses are represented in the 
composite signal by frequency components in 
cluding a fundamental frequency component of, 
for example, 60 cycles in the case of the field 
frequency pulses as well as harmonic-frequency 
components of 120 cycles, 240 cycles, 480 cycles, 
etc., in the case mentioned, 
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tenuating the fundamental as well as the har 
nonic-frequency components of the line 
Synchronizing pulses leaves all of the higher 
harmonic-frequency as well as the fundamental 
components of the field-synchronizing pulses, 
excepting the few which may be coincident with 
certain of the line-synchronizing components. 
Here, therefore, separation of the field-frequency 
Synchronizing pulses is obtained by a filter cir 
cuit with the Wave form of the separated pulses 
Substantially unimpaired. 
While there have been described what are at 

present considered to be the preferred embodi 
ments of this invention, it will be obvious to those 
skilled in the art that various changes and modi 
fications may be made therein without depart 
ing from the invention, and it is, therefore, 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 is: 
1. A television receiver synchronizing system 

adapted for utilizing a composite synchronizing 

75 

Signal including recurrent line-synchronizing 
and field-Synchronizing components of the same 
polarity, comprising a synchronizing circuit for 
a Scanning-Wave generator adapted to be ener 
gized by one type of Said components, means for 
delaying said composite signal for a predeter 
mined period such that cer" in of said synchro 
nizing components of the ther type substan 
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tially coincide in time with corresponding com 
ponents of said composite signal without sub 
stantially changing the wave form of the de 
layed signal and for reversing the relative polar 
ity of the delayed signal with reference to said 
composite signal, means for combining the de 
layed-reversed-polarity signal with the unde 
layed signal to develop a resultant signal com 
prising effectively separated synchronizing com 
ponents of said one type with at least said cer 
tain of the Synchronizing components of the 
other type suppressed, and means coupling said 
combining means to said synchronizing circuit. 

2. A television receiver synchronizing system 
adapted for utilizing a composite synchronizing 
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5 
signal including recurrent line-synchronizing 
and field-synchronizing components of the same 
polarity, comprising a synchronizing circuit for 
a field-frequency scanning-wave generator, 
means for delaying said composite signal for a 
predetermined period such that certain of said 
line-Synchronizing components substantially co 
incide in time with corresponding components 
of said composite signal without substantially 
changing the wave form of the delayed signal 
and for reversing the relative polarity of the 
delayed signal with reference to said composite 
signal, means for combining the delayed-re 
versed-polarity signal with the undelayed signal 
to develop a resultant signal comprising effec 
tively separated field-synchronizing components 
with at least said certain of the line-synchro 
nizing components, suppressed, and means cou 
pling said combining means to said synchro 
nizing circuit. 

3. A television receiver synchronizing system 
adapted for utilizing a composite synchronizing 
signal including recurrent line-synchronizing 
and field-synchronizing components and alter 
nate pulse components between fine-synchroniz 
ing components adjacent said field-Synchroniz 
ing components, all of said pulses having the 
same polarity, comprising a synchronizing cir 

5 
coupling said combining means to said synchro 
nizing circuit. 

5. A television receiver synchronizing system 
adapted for utilizing a composite synchronizing 
signal including recurrent line-synchronizing 
and field-Synchronizing components of the same 
polarity, comprising a synchronizing circuit for 
a field-frequency scanning-wave generator, 
means for delaying said composite signal for a 
predetermined period equal to the duration of 
an integral multiple of a one-half line-scanning 
period without substantially changing the wave 
form of the delayed signal and for reversing the 
relative polarity of the delayed signal with ref 
erence to said composite signal, means for com 
bining the delayed-reversed-polarity signal with 
the undelayed signal to develop a resultant sig 
nal comprising effectively separated field-syn 

20 
chronizing components with at least certain of 
the line-synchronizing components suppressed, 
and means coupling said combining means to 
said synchronizing circuit. 

6. A television receiver synchronizing system 
adapted for utilizing a composite synchronizing 
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signal including recurrent line-synchronizing 
components and field-synchronizing components 
Corresponding in frequency to scanning periods 
and of the same polarity, comprising a synchro 
nizing circuit for a field-frequency scanning 
Wave generator adapted to be energized at the 
initiations of both trace- and retrace-scanning 
periods by pulses of opposite polarity, means for 
delaying said "signal for a predetermined frac 
tion of the duration of said field-synchronizing 
components such that certain of said line-syn 
chronizing components substantially coincide in 
time with corresponding components of said com . 

40 

cuit for a field-frequency scanning-wave gener 
ator, means for delaying said composite signal 
for a predetermined period equal to the duration 
of a one-half line-scanning period without sub 
stantially changing the wave form of the de 
layed signal and for reversing the relative polar 
ity of the delayed signal with reference to said 
composite signal, means for combining the de 
layed-reversed-polarity signal with the unde 
layed signal to develop a resultant signal Com 
prising effectively separated field-synchronizing 
components with at least certain of the line 
synchronizing and alternate components Sup 
pressed, and means coupling said combining 
means to said synchronizing circuit, 

4. A television receiver synchronizing System 
adapted for utilizing a composite Synchronizing 
signal including recurrent line-synchronizing and 
field-synchronizing components of the same po 
larity, comprising a synchronizing circuit for a 
field-frequency scanning-wave generator, means 
for delaying said composite signal for a prede 
termined period equal to the duration of a line 
scanning period without substantially changing 
the wave form of the delayed signal and for re 
versing the relative polarity of the delayed sig 
nal with reference to said composite signal, means 
for combining the delayed-reversed-polarity sig 
inal with the undelayed signal to develop a re 
sultant signal comprising effectively separated 
field-synchronizing components with said line 
synchronizing components suppressed, and means 
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posite signal without substantially changing the 
Wave form of the delayed signal and for revers 
ing the relative polarity of the delayed signal 
with reference to said composite signal, means 
for combining the delayed-reversed-polarity sig 
nal with the undelayed signal to develop a re 
Sultant signal comprising effectively separated 
field-synchronizing components each including 
two Spaced pulses of opposite polarity corre 
Sponding to the initiations of trace and retrace 
field-Scanning periods with at least certain of 
said line-synchronizing components suppressed, 
and means Coupling Said combining means to said 
synchronizing circuit. . . 

7. A television receiver synchronizing system 
comprising an input circuit adapted to have 
impressed thereon a composite synchronizing sig 
nal including recurrent line-synchronizing and 
field-synchronizing components of the same po 
larity, Comprising a synchronizing circuit for a 
Scanning-wave generator adapted to be ener 
gized by one type of said components, means 
coupled to the said input circuit for delaying said 
composite signal for a predetermined period such 
that certain of said synchronizing components 
of the other type. Substantially coincide in time 
with corresponding components of said compo 
site signal without substantially changing the 
wave form of the delayed signal and for revers 
ing the relative polarity of the delayed signal 
with reference to' said composite signal, a com 
bining circuit coupled to said delay and reversing 
means and to said input circuit for combining 
the delayed-reversed-polarity signal with the un 
delayed signal of opposite polarity to develop a 
resultant signal comprising effectively separated 
synchronizing components of said one type with 
at least said certain of the components of the 

  



6 
other type Suppressed, and means coupling said 
combining circuit to said synchronizing circuit. 

8. A television receiver synchronizing system 
adapted for utilizing a composite synchronizing 
signal including recurrent line-synchronizing 
and field-synchronizing Components of the same 
polarity occurring during predetermined recur 
rent scanning intervals, comprising a Synchro 
nizing circuit for a field-frequency scanning 
wave generator adapted to be energized at the 
initiation of trace- and retrace-scanning periods 
by pulses of opposite polarity, means for delay 
ing said composite synchronizing signal for a 
predetermined period such that certain of Said 
line-synchronizing components substantially 
coincide in time with corresponding components 
of said composite signal without substantially 
changing the wave form of the delayed signal 
and for reversing the relative polarity of the de 
layed signal with reference to said composite 
signal, means for combining the delayed-re 
versed-polarity signal with the undelayed signal 
of opposite polarity to develop a resultant signal 
comprising effectively separated field-frequency 
synchronizing components each including pulses 
of opposite polarity corresponding to the initi 
ations of trace- and retrace-scanning periods 
with at least said certain of the line-synchro 
nizing pulses suppressed, and means for coupling 
said combining means to said synchronizing cir 
cuit. 

9. A television receiver synchronizing system 
adapted for utilizing a composite synchronizing 
signal including recurrent line-synchronizing 
and field-synchronizing components of the same 
polarity, comprising a synchronizing circuit for 
a field-frequency scanning-wave generator, an 
input circuit, a pair of signal-translating chan 
nels connected in parallel to said input circuit, 
one of said channels comprising a filter network 
for delaying said signal for a predetermined pe 
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signal combined with the undelayed signal pro 
viding effectively separated field-synchronizing 
components, and means coupling said output cir 
cuit to said synchronizing circuit. 

11. A television receiver synchronizing system 
adapted for utilizing a composite synchronizing 
Signal including recurrent line-synchronizing 
and field-Synchronizing components of the same 
polarity, comprising a Synchronizing circuit for 
a field-frequency scanning-wave generator, 
means for delaying said signal for a predeter 
mined period Substantially equal to the duration 
of an integral multiple of a one-half line-scan 
ning period without substantially changing the 
wave form of the delayed signal and for reversing 
the relative polarity of the delayed signal with 
reference to said composite signal, means for 
combining the delayed-reversed-polarity signal 
with the undelayed signal to develop a resultant 
signal comprising effectively separated field. 
synchronizing components with at least said cer 
tain of the line-synchronizing components sup 
pressed, means for dissipating residual difference 
pulses from said combining means, and means 
coupling said combining means to said synchro 
nizing circuit. 
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riod such that certain of said line-synchronizing 
components substantially coincide in time with 
corresponding components of said composite sig 
nal without substantially changing the wave 
form of the delayed signal and means for re 
versing the polarity of said delayed signal, a 
common output circuit for said channels for 
combining the delayed-reversed-polarity signal 
translated by said one channel with the unde 
layed signal translated by the other channel to 
develop a resultant signal comprising effectively 
separated field-synchronizing components with 
at least said certain of the line-Synchronizing 
components suppressed, and means coupling said : 
output circuit to said synchfonizing circuit. 

10. A television receiver synchronizing system 
adapted for utilizing a composite synchronizing 
signal including recurrent line-synchronizing 
and field-Synchronizing components of the same 

12. A television receiver Synchronizing system 
comprising an input circuit adapted to be ener 
gized by a composite synchronizing signal in 
cluding recurrent line-synchronizing and field 
synchronizing pulses having fundamental and 
harmonic-frequency components, a synchronizing 
circuit for a field-frequency scanning-wave gen 
erator adapted to be energized by said field 
Synchronizing pulses, and frequency-selective 
means coupling said synchronizing circuit to said 
input circuit responsive to components Of Said 
field-Synchronizing pulses including the funda 
mental component and at least one harmonic 
component of a frequency higher than the funda 
mental frequency component of the line-Synchro 
nizing pulses, said frequency-selective means be 
ing also substantially unresponsive to a plurality 
of Said line-synchronizing components including 

5 the fundamental frequency component thereof. 
13. A television receiver synchronizing system 

comprising an input circuit adapted to be ener 
gized by a composite synchronizing signal in 

polarity, comprising a synchronizing circuit for 
a field-frequency scanning-wave generator, an 
input circuit adapted to have said composite 
signal impressed thereon, a dead-end filter net 
work having its input terminals coupled to said 
input circuit and adapted to reflect said com 
positesignal with a predetermined time delay 
such that certain of Said line-synchronizing Com 
ponents substantially coincide in time with cor 
responding components of said composite signal 
without substantially changing the wave form 
of the delayed signal and a reversal in its polar 
ity, an output circuit coupled to said filter net 
work input terminals for deriving a resultant 
signal comprising a delayed-reversed-polarity 

cluding recurrent line-Synchronizing and field 
synchronizing pulses having fundamental and 
harmonic-frequency components, comprising a 
Synchronizing circuit for a scanning-wave gen 
erator adapted to be energized by said field 
Synchronizing pulses, and frequency-selective 
means coupling said synchronizing circuit to said 
input circuit' effective substantially to suppress 
line-synchronizing pulse fundamental and har 
monic-frequency components without substan 
tially attenuating adjacent field-synchronizing 
harmonic-frequency components above and be 
low said line pulse fundamental component. 

14. A television receiver synchronizing system 
comprising an input circuit adapted to be ener 
gized by a composite synchronizing signal in 
cluding recurrent line-synchronizing and field 
Synchronizing pulses having fundamental and 
harmonic-frequency components, comprising a 
Synchronizing circuit for a scanning-wave gen 
erator adapted to be energized by one of said 
types of pulses, and means coupling said syn 
chronizing circuit to said input circuit compris 
ing a multiple band-pass filter responsive only 
to Synchronizing pulse components of said one 
of Said types including the fundamental com 
ponent thereof and at least one of the harmonic 
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components, thereof separated from said funda 
mental frequency component by One or more 
components of the pulses of said other type. 

15. A television receiver synchronizing system 
comprising an input circuit adapted to be ener 
gized by a composite synchronizing signal in 
cluding recurrent line-synchronizing and field 
synchronizing pulses having fundamental and 
harmonic-frequency components, comprising a . 
synchronizing circuit for a scanning-wave gen 
erator adapted to be energized by Said field 

O 

synchronizing pulses, an input circuit adapted to 
be energized by Said composite signal, and means 
coupling said synchronizing circuit to said in 
put circuit comprising a multiple band-pass filter 
for translating said signal adapted Substantially 
to suppress said line-synchronizing fundamental 
frequency components without substantially at 
tenuating adjacent field-synchronizing pulse 
harmonic-frequency components. 

HAROLD M. LEWS. 

  


