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UNITED STATES PATENT OFFICE 
2,249,943 

SYNCHERONZNG SYSTEMI 
Richard L. Campbell, Hasbrouck Heights, N.J., 
assignorto Allen B. Du Mont Laboratories, Inc., 
Passaic, N. J., a corporation of Delaware 

Application December 22, 1939, Serial No. 310,591 

(CI.178-7.5) 8 Clains. 

My invention relates to improvements in 
methods and systems for television reception. 
By using interlaced scanning in television com 

munication. With cathode-ray tubes, important 
advantages are obtained. However, in the 
Various Systems and methods proposed hereto 
fore to Synchronize for interlaced scanning With 
even the lowest interlace ratio of two, it has been 
found that positive interlace action at the re 
ceiver is difficult to maintain, although operating 
conditions might be made as ideal as possible. 
In order to obtain any degree of Satisfactory re 
Sults to maintain positive interlace action at the 
receiver, use of a rather complicated pulse form. 
for the vertical synchronizing wave, which has 
both low and high frequency components, has 
been resorted to heretofore. Since the frequency 
content of the horizontal and Vertical Waves over 
lap in this system and method of the prior art, 
they cannot be effectively separated at the re 
ceiver, with the result that the desired, positive 
interlace action is not always maintained. 
Furthermore, in the prior systems and methods, 
the complex Synchronizing Wave forms em 
braced Such expedients as equalizing pulses, ser 
rated waves, and interrupted horizontal pulses. 
Also, the quality of the synchronizing pulses 
after separation was not as good as desired, 
the vertical synchronizing Was affected by 
low frequency video transients and low-fre 
quency Surges, and there was serious distortion 
of the horizontal Synchronizing Wave train dur 
ing occurrence of the Wertical Synchronizing 
pulseS. 
With the foregoing in Inlind, it is one of the 

objects of my invention to provide an improved 
method and system for television reception, 
whereby Substantially more adequate Separation 
of vertical and horizontal Synchronizing signals 
is attained and, generally, more satisfactory Syn 
chronizing performance at the receiver results 
than is possible with the various methods and 
systems used heretofore. 
Another object of my invention is the provision 

of an improved method and system for television 
reception in which there is used a vertical Syn 
chronizing signal whose frequency content is such 
that it can be substantially entirely removed from 
the horizontal signal without detrimental effect 
on the horizontal synchronizing, so that the ver 
tical synchronizing does not interfere with hori 
zontal synchronizing operation of the receiver. 
Another object of my invention is the provision 

of an improved method and System for television 
reception, in which a vertical synchronizing pulse for. 
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can be readily separated from the combined 
Video and Synchronizing signals and in a manner 
SO effective that the separated horizontal and 
vertical pulses at the receiver are so pure that 
the respective sweep circuits at the receiver can 
be driven more effectively than in the methods 
and Systems used heretofore, thereby giving ex 
ceedingly positive synchronization. 
Another object of my invention is the provision 

of an improved method and system for tele 
vision reception, in which the horizontal and 
Vertical Synchronizing pulses can be separated so 
well and effectively that no frequency adjust 
ment is necessary at the receiver, whereby the 
Same will follow the transmitter over a consider 
able range, which action is not feasible in the 
Warious methods and systems proposed heretofore 
for television reception. 
Another object of my invention is the provision 

of an improved method and System for television 
reception, in Which both horizontal and vertical 
Synchronization are So positive and effective that 
simplification of receiver controls is possible to 
the extent that the Synchronizing controls here 
tofore necessary at the receiver can be eliminated. 
Another object of my invention is the provision 

of an improved method and system for television 
reception, in which it is possible to use aperiodic 
SWeep circuits which can be made to synchronize 
automatically over a wide range of scanning fre 
quencies, whereby the receiver will respond to a 
television transmitting system which is flexible 
in the sense that the respective frequencies of 
the pulses transmitted for horizontal and vertical 
Synchronizing might be changed as occasion or 
requirements might arise. - 
Other objects and advantages will hereinafter 

appear. 
For the purpose of illustrating my invention, an 

embodiment thereof is shown in the drawings, 
Wherein 
Figure 1 is a simplified, diagrammatic view of a 

television receiving system constructed and op 
erating in accordance with my invention; and 

Figs. 2, 3, 4, 5, 6, 6a, 7, 8, 9, 10, 11, 12, 13, 14, 15 
and 16 are views illustrative of the operating 
action in Fig. 1. 
The specific receiving system shown in Fig. 1 

is designed or adjusted to respond to synchroniz 
ing signals of the same character as those sent 
by the transmitting system described in my pend 
ing application Serial No. 300,263, filed October 
19, 1939, and relating to improvements in tele 
vision Systems and Synchronizing means there 

In this system, a radio-frequency wave, 



2. 
which may be of 525.00 k, c., and which is repre 
sented at 0 in Fig. 2, is generated. There are 
also generated horizontal synchronizing pulses, 
represented at in Fig. 3 and which may occur 
at the rate of 9,375 per second, and with which 
the radiofrequency wave is Synchronous. A 
constant phase relation is therefore maintained 
between the wave 0 for vertical Synchronizing 
and the horizontal Synchronizing pulses f. At 
the transmitter there are also generated pulses 
which occur at the desired vertical scanning fre 
quency of 30, for example, and which are utilized 
to trigger off the radiofrequency wave to pro 
duce a series of vertical synchronizing pulses, 
represented at 3 in Fig. 4, these vertical Syn 
chronizing pulses or signals occurring according 
ly at the desired vertical pulse or field frequency 
of 30. - 

By means of a mixing amplifier at the trans 
mitter, the vertical Synchronizing pulses or Sig 
nals 3 are mixed with the horizontal synchroniz 
ing pulses , to obtain a composite Synchronizing 
signal represented in Fig. 5. At the radio trans 
mitter, this composite signal is mixed in the Well 
known manner with the video signals, to form a 
composite television signal. In the transmitter, 
that part of the vertical Synchronizing pulses 3, 
represented by the lighter portions 4 in Fig. 5, 
is “clipped' or “saturated off' in the well known 
lane. 
From the foregoing, it will be seen that the 

horizontal synchronizing pulses or signals are 
not interrupted to permit insertion of the verti 
cal synchronizing pulses 3, as in the various Sys 
tems and methods proposed heretofore, but are 
allowed to and actually do remain on continuous 
ly. Therefore, the pulses at the horizontal 
scanning frequency of 9,375, are obtained simply 
from a frequency divider unit of the Synchroniz 
ing generator at the transmitter, and mixed with 
the vertical synchronizing pulses 3 without re 
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2,249,943 
synchronizing wave is then no longer a radio 
frequency carrier pulse, but is a series of posi 
tive half cycles of radio-frequency which intro 
duces new frequency components in the syn 
chronizing Wave. The carrier wave before 'clip 
ping' is of sinusoidal form, at the Selected fre 
quency of 525.00 k, c. After "clipping', the Syn 
chronizing signal is comprised of positive half 
sine loops, occurring at the rate of 525,000 per 
Second. This so-called “clipping' operation is 
only necessary for preventing the Wertical Syn 
chronizing pulse from showing up at the receiver 
as a modulation on the screen during the vertical 
return period, 
Aside from the above, it may be desirable to 

transmit the lower, negative loops or nodes as 
shown in Fig. 5, and eliminate then at the re 
ceiWer. 
At the receiver, shown in Fig. 1, the composite 

television signal received from the transmitter 
and comprising video signal, horizontal Syn 
chronizing pulses and vertical Synchronizing 
pulses, will appear as represented in Fig. 8, 
in the output connection 8a, from the Sec 
ond detector 6. This composite signal Will be 
inverted in the Synchronizing amplifier 36, and 
will appear as represented in Fig. 9, in the output 
connection 9a from this amplifier. 

in the elimination filter 20, there will be par 
tial suppression of the video signal and the hori 
Zontal Synchronizing pulses, so that in the output 
connection 4d. from this filter to the selective 
amplifier 5, the composite signal will appear as 
represented in Fig. 14. In the selective amplifier 35 

40 

quiring a “blanking' amplifier for insertion of the 
vertical pulses, as heretofore. The basic con 
posite synchronizing signal, represented in Fig. 5, 
is comprised of a continuous, uninterrupted train 
of the horizontal synchronizing pulses if occur 
ring at the rate of 9,375 per second, and the verti 
cal Synchronizing pulses 3 of the radio-frequency 
Wave O, occurring at the rate of 30 per Second. 
On account of the relation of Scanning fre 

quencies chosen, there will be interlaced Scanning, 
with an interlace ratio of two. Fig. 6 represents 
the composite synchronizing Wave for the odd 
frames, for example, while Fig. 6a represents the 
composite synchronizing wave for the even 
frames. Also, in the example given, the frame 
frequency will be 15, and there be 625 lines per 
frame. 
As shown in Fig. 5, the negative half-cycles 

of the vertical synchronizing pulses 3 extend 
considerably below the axis. These negative half 
cycles also extend considerably below the negative 
portion of the horizontal pulses . The equal 
positive and negative portions of the carrier are 
not the best type of synchronizing signal, be 
cause the negative loop of the carrier is visible On 
the received picture. Therefore, it night be de 
sirable to “clip off' this negative loop and obtain 
a resulting signal such as is shown in FigS. 6 and 
6a. 
For the above purpose, at the transmitter the 

lower nodes of the vertical pulses 3, extending 
below the axis as shown in Fig. 5, may be removed, 
so that only the positive peaks of the Wave are ef 
fective. As illustrated in Fig. 7, the vertical 
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5, there is complete elimination of any remain 
ing video signal and any remaining horizontal 
Synchronizing pulses, so that there will be sub 
stantially only pure vertical Synchronizing pulses, 
as represented in Fig. 15, in the output connec 
tion f Sa from the selective amplifier 5 to grid 
of the gas-discharge tube 7. The tube 7 has 
relatively high u, and generates the vertical scan 
ning saw-tooth wave for the vertical sweep circuit 
8, connected as shown to the associated deflect ing plates i 9. This vertical Scanning saw-tooth 
Wave is represented in Fig. 16, and appears in 
the output connection 6a from the discharge 
tube 7. 
In the output connection Oa, from the elim 

ination filter 20, there will be substantially only 
horizontal synchronizing pulses and video signal, 
as represented in Fig. 10, from which it will be 
seen that this filter eliminates the vertical, radio 
frequency pulses. This signal, as shown in Fig. 
10, is applied by the connection Oa to the grid of 
tube 3 in the horizontal synchronizing separator 
2f which eliminates by amplitude selection the 
Video signal so that in the output connection a 
from this separator there appears only a continu 
ous, uninterrupted train of horizontal synchroniz 
ing pulses, as represented in Fig. 11. The output 
of the horizontal synchronizing separator 2 is 
applied, as shown, to the grid of the gas-discharge 
tube 2 in the horizontal sweep circuit 22, and at 
considerable amplitude in order to effect positive 
Synchronization of this circuit. Because the 
Vertical Synchronizing signal is removed so effec 
tively, a high amplitude of horizontal pulse can 
be used without the distortive effects which would 
otherwise take place if vertical synchronizing 
signals Were present in the horizontal signals. 
In the Operation of the vertical sweep circuit 

8, the output of the tuned transformer 23 is 
applied to the grid of the gas-discharge tube 7 
so that the incoming pulses of the vertical syn 

  





4 
fluorescent screen material. Resistor 54 and 
condenser 55 are connected to the opposite plate 
to balance the resistive and capacitive load pre 
sented by triode 5 and resistor 52. 
The horizontal and vertical beam-centering 

controls shown serve to center the pattern traced 
by the electron ray 30 on the fluorescent Screen 
29, and correct for any slight mechanical mis 
alignment of the gun structure 3. The Second 
anode 56 is connected to a point 51 on a voltage 
divider made up of resistors 58 and 59 placed 
across the centering controls so that the mean 
D. C. voltage on the deflecting plates is equal 
to the second anode voltage. 
One of the reasons why extremely positive 

synchronization could not be utilized at the re 
ceiver heretofore, was the disturbance caused by 
the vertical synchronizing pulse in the horizon 
tal circuit, whichinitiated a low-frequency tran 
sient requiring several horizontal-line periods 
for recovery. In my improved system and 
method, on the other hand, positive Synchroni 
zation is effected by virtue of the fact that the 
vertical synchronizing pulses are substantially 
filtered out of the horizontal Synchronizing Wave 
train so that a more continuous train of pulses 
is applied to the horizontal sweep circuit 22, 
and therefore no transient such as mentioned 
above Can OCCUr. 
From the foregoing it will be seen that in my 

improved method for synchronizing the respec 
tive scanning devices at the transmitting and 
receiving stations, there are mixed the Syn 
chronizing signals occurring continuously at the 
given line frequency with a wave at a radio fre 
quency and which occurs only during intervals 
at the given field frequency, to obtain thereby 
the composite Synchronizing signal as illustrated 
in Fig. 5. Considering the broader aspect of my 
invention, this resides in use of the source of 
Synchronizing signals f occurring continuously 
at the given line frequency, use of the wave 
at radio frequency and which occurs only dur 
ing the intervals at field frequency, as illus 
trated in Fig. 4, and use of Suitable means for 
mixing the Synchronizing signals and the in 
termittently occurring radio wave to obtain the 
composite Synchronizing signal as illustrated in 
FigS. 5, 6, 6d. and 7. 
Considering the broader aspect of my inven 

tion further, this resides in a system and method 
such as that disclosed herein, whereby it is pos 
sible to use aperiodic sweep circuits for hori 
zontal and vertical defection. In such case, the 
vertical Sweep circuit 8 would be responsive to 
frequencies from 20 cycles to 100 cycles, and the 
horizontal sweep circuit 22 would be responsive 
to frequencies from 5000 cycles to 20,000 cycles. 
An aperiodic Sweep circuit, as called for in the 
claims, is intended to be a sweep circuit which 
is responsive to control pulses or signals which 
might vary in frequency over a substantial range, 
i. e., a frequency range of which the highest 
frequency is from four to five times the lowest 
frequency; and which has such a characteristic 
of frequency-response without requiring syn 
chronization or tuning adjustments. 
The feasibility of using aperiodic sweep cir 

cuits, as in my improved system and method, 
results in a very important advantage, which 
is that the entire system is flexible in the sense 
that the respective frequencies of the pulses 
transmitted for horizontal and vertical synchro 
nizing might be changed as occasions or re 
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2,249,943 
quirements might arise, and the Sweep circuits 
at the receiver would still respond satisfactorily 
without requiring synchronization or tuning ad 
justments. If the scanning frequencies are 
changed in my improved System, it may be neces 
sary to adjust the resistances 26 and 33 to get 
the proper output Sweep amplitudes. 
The specific frequencies and values given and 

the types of tubes designated in the drawings 
are by way of example only, and may be changed 
to suit particular requirements. 
Considering the broader aspect of my inven 

tion, this resides, in one respect, in the provision 
of a “trigger-type' vertical Sweep circuit, which 
differs from previously disclosed circuits for the 
same purpose in that selected, radio-frequency 
pulses for vertical synchronizing are applied di 
rectly to the grid of a discharge device by 
means of a radio-frequency transformer 23. It 
will be understood that the Synchronizing pulses 
can be applied by means other than a trans 
former, or they may be passed through Selective 
amplifiers other than transformer-coupled and 
detected before application to the discharge de 
wice i T. 
While a high vacuum tube could be employed 

in the same manner as the gas-discharge tube 
ii, the latter is independent of pulse amplitude, 
shape, etc., whereas the saw-tooth output of a 
high vacuum discharge tube would vary consid 
erably With sinape and amplitude of incoming 
Signal. 
A further point in the above connection is 

that the output of the selective amplifier 5 may 
be applied to Synchronize a blocking tube, or 
other type of SWeep OScillator, either directly as 
radio-frequency or detected separately and ap 
plied to the circuit. 
The vertical-SWeep discharge device may be of 

the noin-OScillating type, or adjusted so that it 
is non-osciliating When no signal is present. By 
Virtue of the selective system and type of syn 
chronizing pulse, it is possible to employ the non 
oscillating type sweep. 
Important features of construction and oper 

ating action in my improved television receiver 
may be enumerated as follows. There are the 
radio-frequency, vertical-pulse synchronizing 
circuit; the constant-amplitude discharge-tube 
circuit through the use of gas tubes; one-stage 
Synchronizing separator for horizontal synchro 
nizing; 'Spot' protection operating on deflec 
tion plates; transformer-coupled horizontal 
sweep output circut; “noise' blocking in the hor 
izontal discharge circuit; and “noise-free' op 
eration of both non-oscillating SWeep circuits. 
Both Synchronizing separating circuits, or 

circuits. Which accomplish separation in a like 
manner on the new type of synchronizing as dis 
closed herein and in my Copending application 
referred to, can be readily applied to sweep cir 
cuits employing oscillators. This is an impor 
tant aspect of my invention, because a blocking 
tube oscillator can be driven, or synchronized 
tightly enough so that it is for all practical pur 
pOSes an aperiodic device. Electromagnetic de 
flection may be employed as well as electrostatic. 

It Will be understood that various modifica 
tions, within the conception of those skilled in 
the art, are possible without departing from the 
Spirit of my invention or the scope of the claims. 
I claim as my invention: 
1. In a television receiving system, a scanning 

device for reproducing the transmitted view, 

  



2,249,943 
means for effecting scanning action of said de 
vice in One Sense at a given line frequency, means 
for effecting scanning action of said device in 
another sense at a given field frequency, means 
for receiving a composite video and synchroniz 
ing signal comprising a continuous train of Syn 
chronizing pulses occurring at said given line 
frequency and mixed with Synchronizing pulses 
of a wave occurring at regular intervals and at a 
rate corresponding to said given field frequency, 
said wave being at a frequency substantially 
greater than said given line frequency, and hav 
ing a duration greater than the interval between 
synchronizing pulses that occur at line frequency, 
means comprising a filter for partial elimination 
of said wave and clipping means for removing 
video signals for separating from said composite 
synchronizing signal said first-named pulses at 
said line frequency and applying such separated 
line pulses to said first-named means to control 
the same, means comprising said first named 
filter for partial elimination of the video signal 
and said iline frequency Synchronizing pulses, 
and a filter for substantially complete elimina 
tion thereof for selecting from said composite 
synchronizing signal said pulses of Said Wave and 
applying: such selected wave pulses to said Sec 
Ond-named means to control the same, and 
means for applying video signals to said Scan 
ning device without interruption during Succes 
sive field periods. - 

2. In a television receiving System, a cathode 
ray tube for reproducing the transmitted view 
and comprising a screen and means for develop 
ing a ray of electrons directed at said screen, 
means for deflecting said ray in one sense at a 
given line frequency, means for deflecting said 
ray in another sense at a given field frequency, 
means for receiving a composite synchronizing 
signal comprising a continuous train of synchro 
nizing pulses occurring at Said given line fre 
quency and mixed with Synchronizing pulses of 
a wave occurring at regular intervals and at a 
rate corresponding to said given field frequency, 
said wave being at a frequency substantially 
greater than said given line frequency, and hav 
ing a duration greater than the interval between 
Synchronizing pulses that occur at line fre 
quency, means comprising a filter for partial 
elimination of said wave and clipping means for 50 
removing video signals for separating from said 
composite Synchronizing signal said first-named 
pulses at said line frequency and applying such 
separated line pulses to said first-named ray 
deflecting means to control the same, means, 
comprising said first named filter for partial 
elimination of the video signal and said line fre 
quency synchronizing pulses, and a filter for 
Substantially complete elimination thereof for 
selecting from Said composite Synchronizing sig 
nal said pulses of said wave and applying such 
selected wave pulses to said second-named ray 
deflecting means to control the same, and means 
for applying video signals to said cathode-ray 
tube without interruption during successive field 
periods. 

3. In a television receiving System, a scanning 
device for reproducing the transmitted view, 
means for effecting scanning action of Said de 
vice in one sense at a given line frequency, means 
for effecting scanning action of said device in 
another sense at a given field frequency, means 
for obtaining a source of composite television. 
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5 
and a continuous train of Synchronizing pulses 
at the opposite polarity and occurring at said 
given line frequency and Synchronizing pulses of 
a wave mixed with said first-named pulses at 
Said Opposite polarity and occurring at regular 
intervals and at a rate corresponding to said 
given field frequency, said Wave being at a fre 
quency Substantially greater than said given 
line frequency, and having a duration greater 
than the interval between synchronizing pulses 
that occur at line frequency, means comprising 
a filter for partial elimination of said wave and 
clipping means for removing video signals for 
removing from said composite television signal 
Said Wideo Signa? and Said pulses of Said Wave to 
obtain substantially only said first-named pulses 
at said line frequency for application to said 
first-named means to control the same, means 
comprising said first named filter for partial 
elimination of the video signal and said line fre 
quency Synchronizing pulses, and a filter for 
Substantially complete elimination thereof for 
Selecting from Said composite television signal 
said wave pulses to the exclusion of said video 
signal and Said Synchronizing pulses at said line 
frequency for application of Such selected Wave 
pulses to Said second-named means to control 
the same, and means for applying video signals 
to Said Cathode-ray tube without interruption 
during successive field periods. 

4. In a television receiving system, a scanning 
device for reproducing the transmitted view, 
means for effecting scanning action of said de 
Vice in One Sense at a given line frequency, means 
for effecting scanning action of said device in 
another Sense at a given field frequency, means 
for obtaining a source of composite synchroniz 
ing signal comprising a continuous train of syn 
chronizing pulses occurring at said given line 
frequency and mixed with synchronizing pulses 
of a Wave occurring at regular intervals and at 
a rate corresponding to said given field fre 
quency, said wave being at a frequency substan 
tially greater than said given line frequency, and 
having a duration greater than the interval be 
tween Synchronizing pulses that occur at line 
frequency, means comprising a filter for partial 

- elimination of said wave and an additional fil 
ter for more complete elimination of said Wave 
for separating from said composite synchroniz 
ing signal said first-named pulses at said line 
frequency and applying such separated pulses to 
said first-named means to control the same, 
mears comprising said first named filter for 
partial elimination of said line frequency Syn 
chronizing pulses, and a filter for substantially 
complete elimination thereof for selecting from 
said composite synchronizing signal said pulses 
of said wave and applying such selected wave 
pulses to said second-named means to control 
the same, said fifth-named means including a 
selective amplifier tuned to a frequency corre 
sponding to that of said wave, and means for 
supplying video signals to said scanning device 
and without interruption during successive field 
periods. 

5. In a television receiving system, a scanning 
device for reproducing the transmitted view, 
means for effecting Scanning action of said de 
vice in one sense at a given line frequency, means 
for effecting scanning action of said device in 
another Sense at a given field frequency, means 
for obtaining a source of composite synchroniz 

signal comprising video signal at one polarity 75 ing signal comprising a continuous train of Syn 

  



6 
chronizing pulses occurring at said given line 
frequency and mixed with Synchronizing pulses 
of a wave occurring at regular intervals and at 
a rate corresponding to said given field fre 
quency, said wave being at a frequency Substan 
tially greater than said given line frequency, and 
having a duration greater than the interval be 
tween Synchronizing pulses that occur at line 
frequency, means comprising a filter for partial 
elimination of said wave and an additional filter 
for more complete elimination of Said Wave for 
separating from said composite Synchronizing 
signal said first-named pulses at Said line 
frequency and applying such separated pulses to 
said first-named means to control the same, 
means comprising said first named filter for par 
tial elimination of said line frequency Synchro 
nizing pulses, and a filter for Substantially con 
plete elimination thereof for Selecting from Said 
composite Synchronizing signal Said pulses of 
said wave and applying such selected Wave pulses 
to said second-named means to control the same, 
said fifth-named means including a selective 
amplifier tube having a grid circuit tuned to the 
desired band of frequencies and a plate circuit 
tuned to the desired band of frequencies corre 
Sponding to the frequencies involved in the Se 
lection of said wave pulses, and means for Sup 
plying video signals to Said Scanning device and 
Without interruption during Successive field 
periods. 

6. A television receiving System comprising 
means for receiving video signals and a compos 
ite Synchronizing signal Which comprises a con 
tinuous train of synchronizing pulses occurring 
at line frequencies mixed with Synchronizing 
pulses of a wave occurring at regular intervals 
and at a rate corresponding to field frequency, 
said wave being at a frequency Substantially 
greater than said line frequency and having a 
duration greater than the interval between syn 
chronizing pulses that occur at line frequency, 
together with a scanning device comprising a 
cathode-ray tube having a fluorescent screen and 
means for i developing a ray of electrons and di 
recting it at said Screen, means for causing said 
ray to scan said screen, said means comprising a 
horizontal Sweep circuit and a vertical Sweep cir 
cuit, said horizontal sweep circuit comprising a 
sweep generator adapted to be automatically 
controlled in frequency by the rate of incoming 
horizontal Synchronizing pulses. Over a range in 
frequency of approximately two to one and said 
vertical sweep circuit comprising a SWeep gen 
erator adapted to be automatically controlled in 
frequency by the rate of incoming vertical syn 
chronizing pulses over a range in frequency of 
approximately two to One. 

7. A television receiving system comprising 
- means for receiving video signals and a compos 
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2,249,943 
ite synchronizing signal Which comprises a con 
tinuous train of synchronizing pulses occurring 
at line frequencies and mixed With Synchroniz 
ing pulses of a wave occurring at regular inter 
vals and at a rate corresponding to field fre 
quency, said Wave being at a frequency Substan 
tially greater than said line frequency and hav 
ing a duration greater than the interval betWeen 
synchronizing pulses that occur at line fre 
quency, together With a Scanning device Com 
prising a cathode-ray tube having a fluorescent 
screen and means for developing a ray of elec 
trons and directing it at said screen, means for 
causing said ray to Scan said Screen, said means 
comprising a horizontal Sweep circuit and a ver 
tical sweep circuit, said horizontal Sweep circuit 
comprising a filter for partial elimination of Said 
Wave and an additional filter for more complete 
elimination of said Wave and a SWeep generator 
adapted to be automatically controlled in fre 
quency by the rate of incoming horizontal syn 
chronizing pulses over a range in frequency of 
approximately two to one and said vertical Sweep 
circuit comprising a filter for partial elimination 
of said line frequency synchronizing pulses and 
a filter for substantially complete elimination 
thereof and a sweep generator adapted to be au 
tomatically controlled in frequency by the rate 
of incoming vertical synchronizing pulses over 
a range in frequency of approximately two to 
???, 

8. A television receiving system comprising 
means for receiving video signals and a compos 
its Synchronizing signal which comprises a con 
tinuous train of synchronizing pulses occurring 
at line frequencies and mixed with synchroniz 
ing pulses of a Wave occurring at regular inter 
vals and at a rate corresponding to field fre 
quency, said Wave being at a frequency substan 
tially greater than said line frequency and hav 
ing a duration greater than the interval between 
Synchronizing pulses that occur at line fre 
quency, together with a scanning device com 
prising a Cathode-ray tube having a fluorescent 
Screen and means for developing a ray of elec 
trons and directing it at said screen, means for 
causing said ray to Scan said screen, said means 
comprising a horizontal Sweep circuit and a ver 
tical Sweep circuit, said horizontal sweep circuit 
comprising a SWeep generator adapted to remain 
inactive until horizontal synchronizing signals 
are applied thereto and cause its frequency to 
be the same as the frequency of said horizontal 
Synchronizing signals, and said vertical sweep 
circuit comprising a sweep generator adapted to 
remain inactive until vertical synchronizing sig 
nals are applied thereto and cause its frequency 
to be the same as the frequency of said vertical 
Synchronizing signals. 
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