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TELEVISION RECEIVER, 
Earold A. Wheeler, Great Neck, N. Y., assignor 
to Hazeltine Corporation, a corporation of Del 
aware 

Application February 7, 1940, serial No. 317,628 
(CH. 178—6.8) 10 Claims. 

This invention relates to television receivers 
and is particularly concerned with the provi 
sion of an improved television receiver for re 
ceiving a carrier wave amplitude-modulated 
with video signals and frequency-modulated with 
synchronizing signals. 

It has been proposed, in United States Letters 
Patent No. 2,254,435, granted September 2, 1941, 
on the application of Arthur W. Loughren, to 
provide a television system utilizing rectilinear 
scanning at the transmitter and the receiver in 
which the video signals are transmitted as am 
plitude modulation on a carrier wave during the 
trace intervals of the scanning cycle and in 
which the synchronizing signals of the system 
are transmitted as frequency modulation on the 
same carrier wave during the retrace intervals. 
Such a system has the advantage of reserving 
the full amplitude-modulation range for the 
transmission of video signals and is further ad 
vantageous in that relatively simple and efficient 
arrangements are available for deriving, at the 
receiver, the composite transmitted synchroniz 
ing signal separate from all video-signal Com 
ponents and for deriving the transmitted video 
signal components separate from all synchroniz 
ing-signal components. However, even in such 
systems, the problem of separating the synchro 
nizing signals of one type from those of another 
type still remains and it is, therefore, desirable 
to provide a receiver for reproducing a carrier 
wave of the type under discussion in which sim 
ple and effective means are provided for sepa 
rating line-synchronizing and field-Synchroniz 
ing Signals. . 

It is an object of the invention, therefore, to 
provide an improved television receiver adapted 
to receive a carrier wave amplitude-modulated 
with video-signal components and frequency 
modulated with synchronizing-signal compo 
nents. 

It is a further object of the invention to pro 
vide a television receiver of the general type 
under discussion which comprises a fast-acting 
means for automatically controlling an operat 
ing characteristic of the receiver, such as the 
amplification, in accordance with the amplitude 
of the received signal. J 

In accordance with the invention, there is 
provided in a television system including a trans 
mitter adapted to transmit a carrier wave am 
plitude-modulated by video-signal components 
and frequency-modulated by relatively short du 
ration synchronizing pulses of one type, prefer 
ably line-synchronizing pulses, to a predeter 
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mined deviation and by relatively long duration 
Synchronizing pulses of another type, preferably 
field-Synchronizing pulses, to a deviation of lesser 
magnitude than the first-mentioned deviation, 
a television receiver comprising, a relatively 
broadly-selective carrier-frequency selector cir 
cuit responsive to the carrier-frequency devia 
tions by the synchronizing pulses of the one 
type, and a relatively narrowly-selective carrier 
frequency selector circuit responsive to the car 
rier-frequency deviations by the synchronizing 
components of the other type. There is oupled 
to the broadly-selective circuit means for deriv 
ing Synchronizing signals of the one type for 
the receiver, and there is coupled to the nar 
rowly-selective circuit means for deriving syn 
chronizing signals of the other type for the 
receiver. 

In accordance with a preferred embodiment 
of the invention, the field-synchronizing pulses 
occur between line-synchronizing pulses and the 
carrier-frequency deviations of the television sig 
nal for transmitting both line-synchronizing and 
field-Synchronizing pulses are in the same direc 
tion. A transmitter for generating and trans 
mitting a wave of this general type is fully de 
scribed in copending application of Arthur V. 
Loughren, Serial No. 317,622, filed concurrently 
with the present application. 

For a better understanding of the invention, 
together with other and further objects thereof, 
reference is had to the following description 
taken in connection with the accompanying 
drawings, and its scope will be pointed out in 
the appended claims. 

Fig. 1 of the drawings is a schematic circuit 
diagram of a system including a television re 
ceiver of the superheterodyne type constructed 
in accordance with the invention; Figs. 2 and 3 
are graphs used to illustrate certain of the oper 
ating characteristics of the receiver of Fig. 1; 
Fig. 4 is a circuit diagram of a portion of the 
line-synchronizing channel of the receiver of Fig. 
1 : Fig. 5 is a schematic circuit diagram of a 
television receiver including a modification of the 
synchronizing-signal channel of the receiver of 
Fig. 1; and Fig. 6 is a graph utilized to explain 
certain of the operating characteristics of the 
modification of the invention illustrated in Fig. 5. 

Referring now to Fig. 1, the system there illus 
trated comprises a receiver of the superhetero 
dyne type constructed in accordance with the 
present invention and adapted to be utilized in 
a television system including a transmitter 9 
which may be generally similar to that disclosed 



2. 
in the aforementioned Patent 2,254,435 but 
adapted to develop and transmit a carrier wave 
amplitude-modulated by video-signal compo 
nents and frequency-modulated by relatively 
short duration synchronizing pulses of one type 
to a predetermined deviation and by relatively 
long duration synchronizing pulses of another 
type to a deviation of lesser magnitude than the 
first-mentioned deviation. This receiver in 
cludes an antenna system 0, t, to which are 
connected, in the order named, a radio-frequency 
amplifier f2, an oscillator-modulator or frequency 
changer 13, an intermediate-frequency ampli 
fier 14, an amplitude-modulation detector . 5, a 
video-frequency amplifier 6, and an image-re 
producing device 7 preferably of thé cathode 
ray type. 
stages f2, 3, and 4 are designed for single 
sideband reception. A line-Scanning circuit 8 
is also coupled to amplifier f4 by way of line 
synchronizing signal-deriving apparatus 20, 
hereinafter described in more detail. A field 
scanning circuit 9 is also coupled to amplifier 
4 by way of a field-synchronizing signal-deriv 
ing circuit 2 hereinafter described in more de 
tail. The circuits 8 and 9 are coupled to the 
scanning elements of signal-reproducing device 
T in a conventional manner and preferably in 

clude conventional synchronizing circuits which 
are adapted to be controlled by Synchronizing 
impulses developed by apparatuses 20 and 2, 
respectively. The elements or units 0-9, in 
clusive, may all be of any conventional well 
known construction so that detailed illustra 
tions and descriptions thereof are unnecessary 
herein. Referring briefly to the general operation of 
the receiving system, television signals are se 
lected by antenna circuit 0, f, amplified in 
radio-frequency amplifier 2, and converted in 
frequency changer 3 into intermediate-fre 
quency signals. The intermediate-frequency 
signals are, in turn, selectively amplified in the 
intermediate-frequency amplifier 4 and deliv 
ered to the detector 5. The video-modulation 
components of the signal are developed by the 
amplitude-modulation detector f5 and are sup 
plied to the video-frequency amplifier 6 wherein 
they are amplified and from which they are sup 
plied in the usual manner to a brightness-con 
trol electrode of signal-reproducing device 7. 
The intermediate-frequency signal is also sup 
plied from the amplifier f4 to the apparatuses 
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20 and 2 wherein line-Synchronizing signals. 
and field-synchronizing signals, respectively, are 
derived as explained hereinafter, the line-syn 
chronizing and field-Synchronizing components 
being applied to the control circuits of the scan 
ning circuits 8 and 9 in a conventional man 
ner. Saw-t00th current or voltage Scanning 
waves are developed by the line-Scanning and 
field-scanning circuits f8 and 9 and applied 
to the Scanning elements of the signal-reproduc 
ing device 7 to produce electric scanning fields, 
thereby to deflect the intensity-modulated scan 
ning beam in two directions normal to each 
other so as to trace successive fields of parallel 
lines on the target of the tube to reconstruct 
the transmitted image. 

Referring now more particularly to the por 
tions of the system of Fig. 1 involving the present 
invention, and particularly to the synchroniz 
ing-signal deriving apparatuses 20 and 2, there 
is comprised in apparatus 20 a line-synchroniz 
ing pulse intermediate-frequency selector 25 ° to 
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2,298.233 
which are coupled in cascade, in the order 
named, a rectifier and amplitude selector 26, a 
line-frequency selector 27, and a line-pulse 
shaper 28. An automatic amplification control 
or A. W. C. rectifier 29 is also coupled to line 
frequency selector 27 and has an output circuit 
coupled to one or more of the units 2, 3, and 
f4 to control the amplification of the receiver 
inversely in accordance with the received signal 
amplitude. The line-pulse intermediate-fre 
quency selector 25 comprises a band-pass selec 
tor including coupled tuned circuits 34, 35. The 
rectifier and amplitude selector 26 comprises a 
diode 36 having a load circuit including two time 
constants due to resistor-condenser combina 
tions 3 and 38. The time constant of the com 
bination 38 is long with reference to the period 
of the line pulses so that a bias is provided for 
diode 26 to effect a proportional cutting of the 
applied signal in a manner understood in the 
art and the time constant of combination 37 is 
Such that line-frequency components of the sig 
nal are developed thereacross for application to 
Selector 3. Selector 37 comprises a band-pass 
selector including coupled tuned circuits 39, 39. 
The apparatus 2f comprises a field-pulse inter 
mediate-frequency selector 30 coupled to inter 
mediate-frequency amplifier 14 and having cou 
pled in cascade therewith a rectifier and ampli 
tude Selector 3, the output circuit of which is 
coupled to field-Scanning circuit 9. Units 30 
and 3, respectively, may comprise circuits sim 
ilar to those described with reference to units 
25 and 26. 

In considering the operation of the portion of 
the receiver of Fig. 1 constituting the present in 
vention, it will be assumed that the received 
modulated-carrier wave is of the type illustrat 
ed in Figs. 2 and 3 of the drawings. A trans 
mitter for generating and transmitting a modu 
lated-carrier wave of this type is fully described 
in the above-mentioned application of A. W. 
Loughren. The transmitted signal comprises a 
modulated-carrier wave amplitude-modulated 
by video-signal components during the trace 
portions of the scanning cycle and frequency 
modulated by relatively short duration line-syn 
chronizing pulses, during line-retrace intervals, 
to a predetermined deviation and by relatively 
long duration field-Synchronizing pulses, during 
field-retrace intervals and between line-syn 
chronizing pulses, to a deviation in the same 
direction as the predetermined deviation but of 
lesser magnitude. One-half of the amplitude 
modulation envelope of the received carrier is 
illustrated in Fig. 2 wherein the transmitted sig 
nal is represented as having a predetermined 
peak or unmodulated amplitude L during the 
line-retrace intervals during which line syn 
chronizing pulses are transmitted and an am 
plitude F during the field-retrace intervals dur 
ing which field-synchronizing pulses are trans 
mitted, the amplitudes L and F being equal. 
The amplitude of the transmitted carrier wave 
is varied or modulated during trace intervals 
in accordance with the video-signal components 
being transmitted, as indicated by the portions 
W of the curve of Fig. 2. 
The frequency deviation of the carrier wave 

during the occurrence of line-synchronizing 
pulses is indicated by pulses L. of Fig. 3 while the 
frequency deviation of the carrier wave during 
the occurrence of field-synchronzing signals is 
indicated by the pulse F of Fig. 3. It is thus 
Seen that, during line-synchronizing pulses, the 
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received carrier wave has a frequency deviation 
or modulation of two units as referred to Fig. 3 
and that, during field-synchronizing pulses, the 
received carrier wave has a deviation or modul 
lation of one unit. It is furthermore seen that 
the field-synchronizing pulse F occurs between 
line-synchronizing pulses so that there is no 
interruption of the line-synchronizing pulses 
during the field-Synchronizing pulses. It is fur 
ther noted that the deviation of the carrier fre 
quency representing the line-synchronizing 
pulses is in the same direction as the deviation 
representing the field-Synchronizing pulses. In 
case a double interlaced scanning cycle is utilized 
in the system, the field-synchronizing pulse suc 
ceeding pulse F preferably has a relationship to 
the line-synchronizing pulses as illustrated by 
the dotted pulse F. ???? 
The band-pass characteristics of certain por 

tions of the receiver circuit of Fig. 1 are illus 
trated by the band-pass curves to the left in 
Fig. 3. Thus, the units 2, 3, and 4 prefer 
ably have band-pass characteristics of the shape 
of curve A, the carrier frequency of the system 
during the interval when video-signal compo 
nents are being transmitted being located at the 
half-amplitude point on the slope of the char 
acteristic A in a conventional manner, as indi 
cated by the line fe. The over-all selective char 
acteristic of units 25, 26, and 27 is illustrated 
by curve B, the unit 25 thus effectively compris 
ing a relatively broadly-selective carrier-fre 
quency selector, while the over-all selective 
characteristic of the units 30 and 3 is illus 
trated by curve C, the unit 3e thus effectively 
comprising a relatively narrowly-Selective car 
rier-frequency Selector circuit. 

It is thus seen that the receiver of Fig. 1 is 
effective to operate as a conventional amplitude 
modulation receiver insofar as the transmitted 
video-signal components are concerned. In con 
sidering the line-synchronizing channel of the 
System, it will be seen that, since the carrier 
Wave is deviated by two units, with reference to 
Fig. 3, during the line-synchronizing pulses, the 
Selective properties of units 25, 26, and 27, as 
represented by curve B, are effective to sepa 
rate the line-synchronizing components from 
the transmitted wave. Rectifier 26 is a conven 
tional rectifier and comprises means for ampli 
tude-Selecting only amplitude values above a 
predetermined value in order to derive line-syn 
chronizing signals for the receiver substantially 
free of all other signal components. It is ap 
parent that video-signal components, as well as 
noise components, may lie within the frequency 
range of the response characteristic of curve B. 
However, the amplitude of these components is 
Small with reference to the peak-amplitude car 
rier wave of the line-synchronizing pulses so 
that, due to the amplitude-Selecting properties 
of unit 26, substantially only line-synchronizing 
pulses are fed to unit 27, wherein they are fur 
ther selected, and afterwards shaped in the unit 
28 for application to the line-scanning circuit 
8. The units 26 and 2, thus comprise ampli 

tude-Selecting means coupled to the above-men 
tioned relatively broadly-selective carrier-fre 
quency selector for deriving line-synchronizing 
components. Inasmuch as the amplitude of the 
signal transmitted by unit 27 varies in accord 
ance with the peak amplitude of the received 
signal and contains substantially no components 
of the transmitted signal other than line-syn 
chronizing components, the A. W. C. rectifier 29, 
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which is excited from unit 27, may be designed 
with a time constant which only need be long 
compared to the period of the line-synchroniz 
ing pulses so that it is effective to provide a 
fast-acting automatic amplification control 
bias, or control effect, for the receiver for con 
trolling the amplification of the receiver inverse 
ly in accordance with the received signal ampli 
tude, in a manner which will be understood by 

10 those skilled in the art. 
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In considering the operation of the field-Syn 
chronizing channel of the receiver of Fig. 1, it 
will be seen that the field-synchronizing pulses 
F are Selected by field-pulse selector 30 with an 
annplitude equal to the peak amplitude of the 
carrier wave. While video-frequency compo 
nents are present within the frequency pass band 
of Selector 30, which is represented by curve C 
of Fig. 3, the amplitudes of these components 
are small with respect to the peak amplitude of 
the transmitted carrier wave representing the 
field-Synchronizing pulses. Also, while line 
Synchronizing components are present within the 
frequency pass band represented by curve C, 
these components are within Such pass band 
only for the extremely short intervals required ; 
to Sweep the carrier frequency through this pass 
band, which is dependent on the steepness of the 
edges of the line-synchronizing pulses. There 
fore, only an extremely small amount of energy 
is applied to the field-synchronizing channel 
during Such intervals, while the field-synchro 
anizing pulse Fis of appreciable duration and sup 
plies considerable energy to the field-synchro 
nizing channel. Amplitude selection is also pro 
vided in unit 3 in a manner similar to that de 
Scribed above for unit 26 so that only signal.com 
ponents above a predetermined amplitude value 
are Supplied to field-scanning circuit 9 and 
the input thereto thus comprises substantially 
Only field-Synchronizing pulses. The unit 3 
thus effectively comprises amplitude-selecting 
means coupled to the above-mentioned narrowly 
Selective circuit for deriving field-synchronizing 
signals for the receiver. 

Preferably, the frequency deviation of the car 
rier wave represented by the pulses I, of Fig. 3, 
which is used to transmit the line-synchronizing 
pulses, is many times the line-scanning fre 
quency of the system, for example, 500 kilo 
cycles, which is many times 13 kilocycles. Also, 
the band width of curve B of Fig. 3 is prefer 
ably many times the line-Scanning frequency of 
the System, for example, 500 kilocycles. The 
band width of curve C of Figs. 1 and 3 is at 
least as great as the line-scanning frequency of 
the System and preferably greater, for example, 
100 kilocycles. 
In Fig. 4 there is illustrated a modification of 

the line-synchronizing channel of Fig. 1 which 
can be substituted in the receiver of Fig. 1 by 
connecting points X, X and Y, Y to correspond 
ingly marked terminals of the circuit of Fig. i. 
The circuit of Fig. 4 comprises a line-pulse in 
termediate-frequency selector including vacuum 
tube 4 having input electrodes coupled to ter 
minals X, X and output electrodes coupled 
through band-pass selector 4, 42 to the de 
tector and amplitude selector 44. Detector 44 is 
a diode having a load network including series 
connected resistors R1 and R3, by-passed, respec 
tively, by condensers C and C3, the resistor R 
being shunted by series-connected resistor Ra and 
condenser C2, and the resistor R3 being shunted 

75 by series-connected resistor R4 and condenser C. 
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The operation of the circuit of Fig. 4 will be 

readily apparent when considered in connection 
with the description given above with reference 
to corresponding portions of. Fig. 1, and it will 
be understood that the line-pulse intermediate 
frequency selector including vacuum tube 40 and 
selector circuit 41, 42 may have a characteristic 
generally as indicated by curve B of Fig. 3. De 
tector 44 is thus effective to detect components 
of these frequencies and, by proper selection of 
the time constants of the branches of its load 
network, may be made to provide, an output at 
terminals Y, Y which is limited to amplitude 
values above a predetermined value so that line 
synchronizing components are efectively se 
lected from noise components and video-signal 
components which may appear within the fre 
quency range of the band-pass characteristic B. 
Preferably, the circuit of Fig. 3 is so proportioned 
that R1 is much less than R2; C1R is much less 
than C3,R3; C?,R? --C,R2 is much less than a line 
scanning period; C3, R3 and C4R4 are much 
greater than a line-scanning period; C1R1 and 
C2,R2 are much greater than the period of the in 
termediate frequency of the receiver; and 
C3.R.3--C4R4 is greater than the period of the 
field-synchronizing pulses of the system. The 
diode 44 is thus effective to operate as a mul 
tiple time-constant device and to effect, a pro 
portional cutting of the signal applied thereto. 
While applicant does not intend to be limited 

to any specific circuit values, the following con 
stants are suggested for the circuit of Fig. 4 and . 
are particularly applicable for a system in which 
C0-cycle field-synchronizing pulses and 13,230 
cycle line-synchronizing pulses are utilized: 
Ci-----------------micro-microfarads- 100 
C2------------------------------do---- 100 
C3------------------------------ do---- 1,000 
C4------------------------------do---- 1,000 
R! ----------------------------- ohms-- 0,000 
R2 ------------------------------do---- 0,000 
R3-------------------------- megohm- 1 
R4------------------------------??---- 1. 

In Fig. 5 there is illustrated a receiver circuit 
in accordance with the invention and adapted 
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ther assumed that the over-all band-pass char 
acteristic of units 2, 3, and 4 of Fig. 5 is of the 
form illustrated by curve E; that the relation 
ship of the carrier frequency of the received sig 
nal thereto is as illustrated by the line fe of Fig. 
6; and that the over-all band-pass characteristic 
of the line-synchronizing channel of Fig. 5 is 
exactly similar to that of Fig. 1 and is represented 
by the band-pass characteristic of curve B of 
Fig. 6. However, the over-all band-pass char 
acteristic of the field-synchronizing channel, 
that is, of units 30 and 3 of Fig. 5, is as illus 
trated by curve G of Fig. 6, in order to provide a 
Selective response to the carrier wave when de 
viated in frequency in the direction herein ar 
bitrarily chosen as negative, which is utilized to 
transmit field-synchronizing pulses. . 
The operation of the receiver of Fig. 5 will be 

readily apparent to those skilled in the art from 
the above description of the operation of the re 
ceiver of Fig. 1 when it is pointed out that the 
added circuit element or intermediate-frequency 
limiter 50 is effective substantially to eliminate 
all amplitude-modulation components from the 
input circuits of units 25 and 30. The system of 
Fig. 5 has the desirable characteristic that only 
the transmitted line-synchronizing signals are 
effective to energize units 30 and 3 having the 
band-pass characteristic illustrated by G of Fig. 
6 for the reason that the frequency deviation 
utilized for transmitting line pulses is in the op 
posite direction and because video-signal side 
band components are effectively eliminated by 
the amplitude limiting effected in limiter 50. 

40 

45 

to receive a double-sideband carrier signal am 
plitude-modulated with video signals during 
trace intervals and in which line-synchronizing 
pulses are represented by a frequency modulation 
or deviation of the carrier frequency in one di 
rection during line-retrace intervals and in 
which field-synchronizing pulses are represented 
by a deviation of the carrier frequency in the Op 
posite direction during field-retrace intervals. 
The receiver of Fig. 5 is generally similar to that 
of Fig. 1 and similar circuit elements have iden 
tical reference numerals. The circuit of Fig. 5 
differs from that of Fig. 1 primarily in that 
units 25 and 30 of Fig. 5 are coupled to the in 
termediate-frequency amplifier 4 through an 
intermediate-frequency limiter 50 rather than 
directly as in Fig. 1. 
In considering the operation of the circuit of 

Fig. 5, it will be assumed that the received car 
rier wave is amplitude-modulated by video-fre 
quency signals; that both sidebands are trans 
mitted; that the frequency deviation for trans 
mitting line-synchronizing pulses is two units 
in one direction, as illustrated in Fig. 6; and that 
the frequency deviation for trarismitting field 
synchronizing pulses is one unit in the opposite 
direction, as illustrated in Fig. 6. It will be fur 
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The receiver of Fig. 6 is subject to the limitation 
that an over-all increased band width is required 
for the transmission of a given television signal 
with a given fidelity. 
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 varioULS 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. In a television system including a transmit 

ter adapted to transmit a modulated-carrier wave 
amplitude-modulated by video-signal components 
and frequency-modulated by relatively short 
duration synchronizing pulses of one type to a 
predetermined deviation and by relatively long 
duration synchronizing pulses of another type to 
a deviation of lesser magnitude than said pre 
determined deviation, a television receiver com 
prising, a relatively broadly-selective carrier-fre 
quency Selector circuit responsive to said carrier 
frequency deviation by synchronizing components 
of Said one type, a relatively narrowly-selective 
carrier-frequency selector circuit responsive to 
said carrier-frequency deviation by synchroniz 
ing components of said other type, means cou 
pled to said broadly-selective circuit for deriv 
ing Synchronizing signals of said one type for 
Said receiver, and means coupled to said narrow 
ly-Selective circuit for deriving synchronizing sig 
nals of Said other type for said receiver. 

2. In a television system including a trans 
mitter adapted to transmit a modulated-carrier 
Wave amplitude-modulated by video-signal com 
ponents and frequency-modulated by relatively 
short duration line-synchronizing pulses to a pre 
determined deviation and by relatively long dura 
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tion field-synchronizing pulses to a deviation of . 
lesser magnitude than said predetermined devia 
tion, a television receiver comprising, a relatively 
broadly-selective carrier-frequency selector cir 
cuit responsive to said line-synchronizing car- 5 
rier-frequency deviations, a relatively narrowly 
selective carrier-frequency selector circuit re 
sponsive to said field-synchronizing carrier-fre 
quency deviations, means coupled to said broad ly-selective circuit for deriving line-synchroniz- 10 
ing signals for said receiver, and means coupled 
to said narrowly-selective circuit for deriving 
field-synchronizing signals for said receiver. 

3. In a television system including a trans 
mitter adapted to transmit a modulated-carrier 15 
wave amplitude-modulated by video-signal com 
ponents and frequency-modulated by relatively 
short duration line-synchronizing pulses to a pre 
determined deviation many times the frequency 
of said line-synchronizing pulses and by rela- 20 
tively long duration field-synchronizing pulses to 
a deviation of lesser magnitude than said pre 
determined deviation, a television receiver Con 
prising, a relatively broadly-selective carrier 
frequency selector circuit having a band width 25 
many times the frequency of said line-Synchro 
nizing pulses and responsive to said line-syn 
chronizing carrier-frequency deviations, a rela 
tively narrowly-selective carrier-frequency selec 
tor circuit having a band width at least greater 30 
than the frequency of said line-synchronizing 
pulses and responsive to said field-synchronizing 
carrier-frequency deviations, means coupled to 
said broadly-selective circuit for deriving line 
synchronizing signals for said receiver, and means 35 
coupled to said narrowly-selective circuit for de 
riving field-synchronizing signals for said re 
Ceiver. 

4. In a television system including a trans 
mitter adapted to transmit a modulated-carrier 40 
wave amplitude-modulated by video-signal com 
ponents and frequency-modulated by relatively 
short duration line-synchronizing pulses to a pre 
determined deviation and by relatively long dura 
tion field-synchronizing pulses between line-syn- 45 
chronizing pulses to a deviation of lesser magni 
tude than said predetermined deviation, a televi 
sion receiver comprising, a relatively broadly-se 
lective carrier-frequency selector circuit respon 
sive to said line-synchronizing carrier-frequency 50 
deviations, a relatively narrowly-selective carrier 
frequency selector circuit responsive to said field 
synchronizing carrier-frequency deviations, an 
plitude-selecting means coupled to said broadly 
selective circuit for selecting therefrom only an- 55 
plitude values above a predetermined value to de 
rive line-synchronizing signals for said receiver, 
and amplitude-selecting means coupled to Said 
narrowly-selective circuit for selecting therefron 
only amplitude values above a predetermined 60 
value to derive field-synchronizing signals for 
said receiver. 

5. In a television system including a trans 
mitter adapted to transmit a modulated-carrier 
wave amplitude-modulated by video-signal con- 65 
ponents and frequency-modulated by relatively 
long duration field-synchronizing pulses to a 
predetermined deviation and by relatively short 
duration line-synchronizing pulses to a deviation 
including values outside said predetermined de- 70 
viation, a television receiver comprising, a car 
rier-frequency selector circuit selectively respon 
sive to said line-synchronizing carrier-frequency 
ieviations outside said predetermined deviation, 
means coupled to said selective circuit for deriv 

ing a control effect responsive to variations in a 
characteristic of said received signal, and means 
for utilizing said control effect for controlling . 
an operating characteristic of said receiver in 
response to changes in said characteristic of said received signal. 

6. In a television system including a trans 
mitter adapted to transmit a modulated-carrier 
wave amplitude-modulated by video-signal com 
ponents and frequency-modulated by relatively 
short duration line-synchronizing pulses to a 
predetermined deviation and by relatively long 
duration field-synchronizing pulses between line 
synchronizing pulses to a deviation of lesser mag 
nitude than said predetermined deviation, a tele 
vision receiver comprising, a relatively broadly 
selective circuit responsive to said line-synchro 
nizing carrier-frequency deviations, a relatively 
narrowly-selective circuit responsive to said 
field-Synchronizing carrier-frequency deviations, 
means coupled to said broadly-selective circuit 
for deriving a control effect responsive to varia 
tions, in a characteristic of the received signal, 
and means for utilizing said control effect for 
controlling an operating characteristic of said 
receiver. 

7. In a television system including a trans 
mitter adapted to transmit a modulated-carrier 
wave amplitude-modulated by video-signal com 
ponents and frequency-modulated by relatively 
Short duration line-Synchronizing pulses to a 
predetermined deviation and by relatively long 
duration field-Synchronizing pulses between line 
Synchronizing pulses to a deviation of lesser 
magnitude than said predetermined deviation, a 
television receiver comprising, a relatively 
broadly-selective circuit responsive to said line 
synchronizing carrier-frequency deviations, a 
relatively narrowly-selective circuit responsive 
to said field-synchronizing carrier-frequency 
deviations, means coupled to said broadly 
selective circuit for deriving a control effect re 
sponsive to the amplitude of the received signal, 
and means for utilizing said control effect for 
controlling the amplification of said receiver in 
versely in accordance with the received signal amplitude. 

8. In a television system including a transmit 
ter adapted to transmit a single-sideband modu 
lated-carrier wave amplitude-modulated by video 
signal components and frequency-modulated by 
relatively short durationline-synchronizing pulses 
to a predetermined deviation within said ampli 
tude-modulation sideband and by relatively long 
duration field-synchronizing pulses to a deviation 
in the same direction as said predetermined devia 
tion but of lesser magnitude, a television receiver 
comprising, a relatively broadly-selective carrier 
frequency selector circuit responsive to said 
line-synchronizing carrier-frequency deviations, 
a relatively narrowly-selective carrier-frequency 
selector circuit responsive to said field-synchro 
nizing carrier-frequency deviations, means 
coupled to said broadly-selective circuit for de 
riving line-synchronizing signals for said re 
ceiver, means coupled to said narrowly-selective 
circuit for deriving field-synchronizing signals 
for said receiver, and means for Selecting and re 
producing said single-sideband video-signal com 
ponents of said carrier wave. 

9. In a television system including a transmit 
ter adapted to transmit a modulated-carrier 
wave amplitude-modulated by video-signal com 
ponents and frequency-modulated by relatively 
short duration line-synchronizing components to 



6 
a predetermined deviation and by relatively long 
duration field-synchronizing pulses to a devia 
tion in the opposite direction from said prede 
termined deviation, a television receiver con 
prising, a relatively broadly-selective carrier 
frequency selector circuit responsive to said line- . 
synchronizing carrier-frequency deviations, a 
relatively narrowly-selective carrier-frequency 
selector circuit responsive to said field-Synchro 
nizing carrier-frequency deviation, means 
coupled to said broadly-selective circuit for de 
riving line-synchronizing signals for said re 
ceiver, means coupled to said narrowly-Selective 
circuit for deriving field-synchronizing signals 
for said receiver, and means for reproducing said 
video-signal components of a received carrier 
WaWe. 

10. In a television system including a trans 
mitter adapted to transmit a double-sideband 
modulated-carrier wave amplitude-modulated by 20 

O 

2,298,283 
video-signal components and frequency-modu 
lated by relatively short duration line-synchro 
nizing components to a predetermined deviation 
and by relatively long duration field-synchroniz 
ing pulses to a deviation in the opposite direction 
from said predetermined deviation, a television 
receiver comprising, a relatively broadly-selective 
carrier-frequency selector circuit responsive to 
said line-synchronizing carrier-frequency de 
viations, a relatively narrowly-selective carrier 
frequency selector circuit responsive to said field 
synchronizing carrier-frequency deviation, means 
coupled to said broadly-selective circuit for de 
riving line-synchronizing signals for said re 
ceiver, means coupled to - saidi narrowly-selective 
circuit for deriving field-synchronizing signals. 
for said receiver, and means for reproducing said 
double-sideband video-signal components of a re 
ceived carrier wave. . w 
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