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UNITED STATES PATENT office 
2,347,248 

ALTERNATTE (CARRER, TELEWISON 
SYSTEM ? 

Frank J. Bingley, Chestnut Hill, Pa., assignor to 
Philco Radio and Television Corporation, 
Philadelphia, Pa., a corporation of Delaware 
Application July 8, 1941, Serial No. 401,533 

(CI. 178—7.1). 22 Claims. 

This invention relates to a novel and improved 
composite modulated-carrier-Wave television 
signal, and to a method of, and means for, gen 
erating, transmitting, and receiving such an in 
proved signal. 

In the past it has been customary to transmit 
the video and Synchronizing signal components 
of the composite television signal by causing 
them to amplitude-modulate the same carrier. 
It is customary to do this in such a manner that 
the two components can readily be separated one 
from the other in order that they may perform 
their respective functions at the receiver. This 
has generally been done by dividing the time axis 
of the carrier wave signal into regularly spaced 
intervals of alternately long and short duration. 
During the long intervals the carrier wave is 
modulated by the video signal, and during the 
shorter intervals by synchronizing signal. In 
order to permit amplitude separation of the 
video and synchronizing signals. it is customary 
to establish these signals at relatively different 
amplitude levels. Usually from 20 to 25% of 
the Overall carrier amplitude is reserved for the 
Synchronizing component. 

Recently there has been suggested (Elec 
tronics, Feb. 1940, pp. 27-30, Article by A. V. 
Loughren) an improved form of signal for trans 
mitting the video and synchronizing intelligence 
which effectively increases the amplitude of the 
Synchronizing signal relative to the video signal, 
and thus improves the relative synchronizing 
signal-to-noise ratio, without detracting from 
the amplitude of the video signal. In certain 
respects the signal employed in the present in 
vention is similar to that described by Loughren. 
The video and synchronizing intelligence is seg 
regated into alternative long, and short time 
intervals along the time axis of the signal as it 
is transmitted. During the long intervals the 
video signal is caused, in the preferred embodi 
ment, to amplitude-modulate the carrier wave in 
accordance with the aforementioned practice. 
During the short interval, however, the synchro 
nizing intelligence is made to shift the carrier 
Wave and simultaneously to increase the ampli 
tude level of the shifted carrier with respect to 
the blanking level of the video signal. Conse 
quently, the present system may be regarded as 
one employing two carrier waves, the video 
carrier and the synchronizing carrier. As will 
be pointed out hereinafter, the gain vs. carrier 
frequency characteristic of the television receiver 
enables synchronizing signals so transmitted to 
be received in a highly favorable manner. 

O 

5 

20) 

30 

40 

45 

50 

A primary object of the present invention, 
therefore, is to provide a novel and highly effec 
tive form of modulation for a carrier wave tele 
vision signal comprising both video and Synchro 
nizing intelligence. 
A further object of the invention is to pro 

vide a television signal of novel character, capa 
ble of being favorably received through severe 
electrical interference. w 

- Another object of the invention is to provide 
a composite television signal of such character 
that, without requiring increased transmitter 
power, and without reducing the transmitted 
video intelligence with respect to the synchro 
nizing intelligence, the said composite signal 
may be so received that the effective synchro 
nizing signal derived therefrom is very substan 
tially increased over that obtainable heretofore. 
Another object of the invention is to provide 

a system for transmitting a composite television 
signal in which the transmitter may be driven 
to an extent closely approaching a full load con 
dition during the video and blanking intervals, 
but is momentarily Overdriven during the alter 
nate frequency' (synchronizing) intervals, so 
that the transmitter is Operated at its maximum 
possible usefulness. 

Still another object of the invention is to pro 
vide an improved composite television signal 
capable of effecting highly accurate synchroniz 
ing in districts of low signal strength, or in dis 
tricts subject to unusually severe electrical noise 
conditions, 
Other objects and advantages of the inven 

tion will be apparent from the following de 
Scription and the accompanying drawings in 
which: - 

Fig. 1 is a block diagram of a conventional 
television receiver; 

Fig. 2 illustrates the improved form of signal 
above referred to and the advantages thereof; 

Fig. 3 is a block diagram of a system con 
structed in accordance with the invention for 
generating the new type of signal illustrated in 
Fig. 2; and 

Fig. 4 is a block diagram of an alternative 
System for generating the new type of signal. 
The present invention may best be understood 

by first considering in greater detail the new 
type of signal and its reception by a re 
ceiver. Although a special receiver may be em 
ployed, having particular adaptation for sepa 
rating the video and synchronizing components 
of the signal, the signal may be efficiently re 

55 ceived by a conventional receiver, such as shown 



in Fig. 1, condonly employed to receive the 
purely amplitude-modulated signal used in the 
past. Not Only is Sic & con Ventional receiver 
adapted to receive the new signal, but, when 
supplied therewith, it will operate more satis 
factorily than with the old form of purely ampli 
tude-modulated signal. The reasons for this will 
now be sett forth With reference to Figs. i and 2. 
Referring first to Fig. , the conventional re 

ceive: there shown comprises a signal-collect 
ing antenna, , a radio frequently amplifier 2, 
a first detector S, an internediate frequency 
amplifier , a second detector 3, a synchronizing 
signal separating stage 8, a video signal anplifier 
, and a visual recorastructing device or picture 
tute 8. In general, the Synchronizing signal 
pick-off stage 9, which derives signal from stage 
5, may comprise a tube Whose biss is so con 
trolled that it selects only that portion of the 
composite signal which exceeds the so-called 
blanking level, which portion comprises Syn 
chronizing pulses of the known type. These 
puses are utilized to control the defecting cir 
cuits which generate sawtooth Wave for is of 
the Well known type for accomplishing the de 
flection of an electron beam in the picture tube 
8. As in the usual television receiver, the aidio 

O 

20 

25 

modulated carrier signal may be simplified in the 
radio frequency annplifier 2, its frequeScy may 
be translated in the first detector 3, 3Eid it may 
be fed from the output of the said detector or 
from a point in the intermediate frequency 
amplifier8 to the audio frequency circuits . 
The latter may include an intermediete fre 
quency amplifier, a second detector, 82d an 
audio emplifier from which signal is supplied 
to the sound reproducing device 3. 
The manner in which the convexational receiver 

of Fig. 1 operates when supplied with the 2ew 
type of signal may best be understood by ge?? 
erence to Figs. 2–A, 2–B, and 2–C. This sig" 
nal is shown in Fig. 2-A, only the portion above 
the zero carrier level being illustrated since the 
signalis symmetrical with respect thereto. Dur 
ing the intervals c the frequency of the carrier 
wave is maintained at a substantially constant 
value which will hereafter be referred to as the 
“video carrier frequency.' During the shorter 
intervals d, the frequency of the carrier Wave is 
shifted to a different value which may be either 
higher or lower than the carrier frequency. This 
frequency will hereafter be referred to as the 
"synchronizing carrier frequency.” In a signal 
adapted to be received by a conventional tele 
-vision receiver, the synchronizing carrier fre 
quency may, for example, be located approxi 
mately one negacycle above the video carrier 
frequency. During the intervals a, which in gen 
eral may be slightly shorter than the intervals c, 
the video carrier is amplitude-modulated by 
means of the signal containing the video intelli 
gence. During the portion of intervals b preced 
ing and succeeding the intervals d, the video car 
rier is preferably established at a substantially 
constant amplitude. This amplitude may corre 
spond approximately to a "black' picture signal. 
According to the invention, the frequency of the 
carrier wave is not only shifted during the syn 
chronizing interval d, but also the amplitude 
thereof is increased very appreciably over the 
blanking level of interval b, as illustrated in Fig. 
2-A. This amplitude may correspond to a 
"blacker than black' picture signal, i. e., to an 
“infra-black' signal. Thus the synchronizing 
signals are enabled to manifest themselves at the 
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receiving station not only by a variation or shift 
in the carrier frequency, but also by a variation 
or change in carrier amplitude. The character 
istics and advantages of such a hybrid Synchro 
nizing signal will be explained more fully herein 
after. 

For purposes of simplifying the explanation of 
the invention, the exemplary signal shown in Fig. 
2-A has been used. However, it should be un 
dierstood that this is not the only specific form 
of signal which can be generated. For instance, 
the intervals a during which amplitude-modula 
tion of the video carrier obtains, the intervals b 
separating the intervalsa, and the intervals di 
during which the carrier frequency is shifted to 
the predetermined frequency may all the varied 
in duration. Furthermore, the respective inter 
vals need not all be of the same duration, nor 
need the frequency of the carrier be changed to 
the same extent in every interval di. Under Eine 
present practice it has been found desiraole, in 
forming a television signal of this type, to estab 
lish the synchronizing carrier 15,50 times per 
Second (for 525 line, 30 frame, interiaced tele 
vision) to effect horizontal synchronization, while 
further establishing the said carrier 60 times per 
Second to effect vertical Synchrorization. En or 
der that the horizontal synchronizing irateli 
gence may be separated from the vertical, it is 
possible to make the intervals during which the 
60 cycle signals occur longer than those during 
Which the 15,750 cycle signals occur. To avoid 
interference between the two, the longer inter 
vals may be serrated to provide for horizontal 
Synchronization during the vertical synchroniz 
ing intervals in the same manner as is done when 
the synchronizing signals are caused merely to 
vary the 32nplitude of a single carrier wave as 
has been the practice heretofore. 

it will be recognized that in the signal repre 
sented in Fig. 2-A, the intervals b. Inay be the 
horizontal Synchronizing intervals. Assuming 
this to be the case, the respective durations if 
the intervals a, b, and d (for the case of 525 line, 
30 frame, interlaced television) might be approx 
imately as follows: 

d=55 microseconds 
b=ar 9 microseconds 
de 5 microseconds 

It will, of course, be understood that Fig. 2-A 
does not purport to show the longer duration 
vertical Synchronizing intervals. 

In Fig. 2-B there is represented approxi 
mately the standard frequency response chara 
teristic of those stages preceding the second de 
tector in a standard television receiver adapted 
for Operation with the conventional sesqui-side 
band or vestigial sideband transmissions. In or 
der to equalize the percentage of modulation of 
the sideband components in the vicinity of the 
carrier, the response is made substantially uni 
form down to a point approximately 0.75 mega 
cycle above carrier from which point it decreases 
Substantially uniformly to zero at a point ap 
proximately 0.75 megacycle below carrier. Thus, 
the response at carrier frequency will be approx 
imately 50% of maximum. As is well known to 
those skilled in the art, such a response charac 

75 

teristic serves to restore to their proper relative 
amplitudes the sideband components whose am 
plitudes are distorted in the course of transmis 
sion by the so-called vestigial sideband method. 
Such a response characteristic is of decided as 
sistance in the utilization of the new type of sig 
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nal under discussion for reasons which will ap 
pear presently. 
When the signal of the type shown in Fig.2-A 

is applied to a receiver with a response charac 
teristic of the type shown in Fig. 2-B, the re 
sponse to the carrier frequency during the in 
tervals c will, as shown in Fig. 2-B, be propor 
tional to A, E, where E is the maximum response. 
However, during the intervals d when the syn 
chronizing carrier is established, operation will 
be upon the upper and level portion of the fre 
quency response curve, so that the response to 
the synchronizing carrier will be proportional 
to E or twice the response to the video carrier. 
Of course, in order for this to be the case, the 
video carrier frequency must be shifted to such 
an extent as to cause operation upon the upper 
part of the response curve. In the case shown 
in Fig. 2-B, where the response begins to fall 
off at a point 0.75 megacycle above carrier, it 
will be sufficient to shift the carrier frequency 
upward by approximately 1, negacycle. 
The advantages to be gained by utilizing this 

improved form of transmitted signal will be ap 
parent from a comparison of the detected signals 
obtained at the second detector when the old 
and new signals are used. The two signals are 
shown, respectively, to scale at the left and at the 
right in Fig. 2-C. Both signals may be thought 
of as resulting from the detection of carrier waves 
having the amplitude modulation envelope of Fig. 
2-A. The signal to the left, however, results 
from the reception of a carrier wave in which 
both video and synchronizing signals are applied 
to the same carrier. The signal to the right, i.e., 
the new signal, results when the video and Syn 
chronizing signals are transmitted by means of 
Separate or alternate carriers differing in fre 
quency. 
tomary tirat about 25% of the amplitude of the 
signal be occupied by the synchronizing compo 
nent. This will leave approximately 60% availa 
ble for the video signal since, dite to limitations 
in the capabilities of modulating equipment, it is 
generally difficult to obtain more than about that 
nuch picture nodulation. 
In the signal. utilized in the new method, the 

amplitude of the Synchronizing signal modula 
tion may be maintained at its previous value of 
25%, while the amplitude of the video Inc.culation 
may be maintained at its previous value of about 
60% of peak carrier, but by the establishment of 
a new synchronizing signal carrier at a frequency 
for which the receiver gain is double that of the 
video carrier (see Fig. 2-8) the detector output 
during Synchronizing Signal Will · Ebe doubie that 
obtained in the case of the old signal, as illus 
trated in Fig. 2-C. On the basis of the percent 
ages shown for the left-hand signal of this draw 
ing, the new Synchronizing signa amplitude Will 
be 125% of the original peak carrier. Thus, while 
the peak detected synchronizing signal for the 
new system is twice that of the old system, the 
evy system yields a synchronizing signai pulse 

which is five times as great as that obtained in 
the old system, i. e. 125% as compared, with 25%. 
This voltage gain of five tiraes is equivalent to 
what could only be obtained, under the old sys 
tem, by a transmitter power increase of twenty 
five times. Obviously, the new system will enable 
the receiver to be maintained in synchronism 
with weak signals, or through strong interfer 
ence, much more reliably than was the case in 
the old system. Actual field tests which were 
carried out to coapare the two systems under 

In the case of the old signal, it is cus- . 
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various conditions of noise and signal strength 
fully bear out these theoretically determined ad 
vantages. - 

Referring now to Fig. 3, which shows in block 
form a complete system for generating the new 
signal, it will be noted that the controllable fre 
quency oscillator 13 constitutes the prime source 
of radio frequency energy. This oscillator may 
operate at the assigned carrier frequency of the 
station, or at Some sub-multiple thereof, in which 
latter case a frequency multiplier 8 may be add 
ed to supply a carrier wave of the desired fre 
quency. The output of the multiplier may be 
amplified in a suitable radio frequency amplifier 
S, whence the carrier wave may be passed to 
an amplitude modulator is for modulation. The 
video, blanking, and Synchronizing signals, in 
response to which the carrier amplitude is modu 
lated, may be supplied to the modulator 6 from 
a suitable composite signal Source . The modi 
lated carrier output of the modulator is may be 
further, amplified, if desired, in a suitable linear 
amplifier 8 before it is supplied to the sesqui 
side-band filter 9 and to antenna system. A for 

30 

radiation. 
In order that the carrier frequency, as well as 

the carrier amplitude, may be varied in response 
to the synchronizing signals supplied by the 
source f, there may be connected to the oscilla 
tor 3 a suitable frequency shifter or frequency 
control device 20. This device, when supplied by 
way of the connection 2 f, with synchronizing sig 
nal pulses from the signal Source 7, functions 
to vary or shift the frequency of the oscillator 

50 

5 

s 

ið 

5 bilities of the transmitter. 

3, and thus also the frequency of the wave radi 
ated by the antenna System' A. Suitable fre 
quency control circuits are now well known in the 
art, and are described in detail in U.S. Patent No. 
2,240,428 of Charles Travis, assigned to the Philco 
Radio & Television Corporation. Other suitable 
circuits are described in the Copending applica 
tion of David B. Smith, Serial No. 401,494, filed 
July 8, 1941. Certain specific circuits and devices 
particularly adapted for use with the systein 
shown diagrammatically in Fig. 3 are fully illus 
trated and described in the said copending appli 
cation of David B. Smith. 
According to one of the features of this inven 

tion, the transmitter is driven, during the video 
and blanking intervals (excluding the Synchro 
nizing intervals), to an extent closely approach 
ing full load, but during the brief synchronizing 
intervals is overloaded to an extent approximat 
ing the , instantaneOLS Imaximum current capa 

In television trans 
mitters, as presently designed, the continuous 
full-load current which can be delivered by a 
given installation may be of the order of 75% 
of the maximum instantaneous current supply 
ing capabilities of the transmitter, he full-load 
current rating of a transmitter having negativo 
picture modulation is usually based upon the op 
eration of the transmitter while transmitting a 
black or an almost black picture, since under 
these conditions the system is most heavily load 
ed, the carrier level corresponding, throughout 
the intervals (, to approximately the carrier level 
during the blanking portions of the intervals b. 

Within the normal full-load range of operation 
of the transmitter the modulation characteristic 
thereof can be made relatively linear, but between 
full-load current and maximum current the char 
acteristic may be highly non-linear. According 
to the present invention advantage is taken of 
these limitations by restricting the carrier ampli 



4 
tude, during the video or picture intervals, to say 
75% of the maxinuin instantaneous carrier ans 
plitude. In this relatively linear portion of the 
transmitter's operating range the relation be 
tween the shades of white and gray in the picture 
may be faithfully transmitted and this is particu 
larly true of the 60% range denoted in Fig. 2-A. 
However during the brief synchronizing inter 
vals di the carrier freguency is shifted as aiready 
explained while at the same time the transmitter 
is driven to its maximum extent to supply a wave 
having an arnplitude corresponding to te 100%. 

0. 

levei reaciled by te peak of the Synchronizing 
pulses d of Fig. 2-A. The fact that the linearity 
of the transmitter inay be very poor throughout 
this upper 25% ringe is of little or Elio conse 
quence, since the syncroElizing pulses 8re similar 
and of a generally rectangular Wave shape, there 
being accordingly no &mplitude relations to main 
tain between various parts of the pulse of pulses. 

Since the synchronizing periods di are very 
short compared to the periods di pius c (e. g. 5 
microSeconds as coin pared to 63 microSecondis) it 
will be seen that if the transmitter is operated 
only very slightly underloaded during the periods 
c the monentary overloads corresponding to the 
synchronizing pulses of periods di, even though 
they may be relatively high, will not be substan 
tial when integrated over a time corresponding, 
e.g., to one picture line or one picture frame (525 
lines) ; consequently the increased heating of the 
power amplifiers due to the increased amplitude 
of the synchronizing pulses will not be substantial. 
On the other hand, as shown above, the improve 
ment in receiver operation and synchronization is 
very substantial, and malkes possible a much 
improved television systein. 

Reference is now inade to Fig. 4 in which there 
is shown, largely in block diagran, an alternative 
embociment of a television transmitter con 
structed according to the invention. This en 
bodiment, rather than employing a single master 
oscillator of controlable frequency, employs two 
separate oscillators, or carrier generators, of sub 
stantially fixed frequency. The video carrier gen 
erator 22 is adapted to generate a carrier fre 
quency corresponding to that which is simplitude 
modulated during the interve C (Eig. 2-A) by 
the video and blanking signals. The synchroniz 
ing carrier generator 23 is adapted to generate 8, 
carrier frequency difierent from that supplied by 
the generator 22 and corresponding to that car 
rier which is amplitude modulated during the fir 
terval di by the synchronizing signal. "The out 
put of each of these generators, 22 and 23, may 
be supplied respectively to a pair of triodies, 2é 
and 25, having a common anode load resistor 26, 
the signal across which inay be supplied, by Way 
of the coupling condenser 2, to an amplifier and 
frequency multiplier (optional) 38. While triodies 
have been illustrated in Fig. 4 in the interests of 
simplicity, it will be desirable in practice to sub 
stitute one or two pentodes (in cascade, if two) 
for each of the triodies illustrated in order to 
make the keying or Switching more positive. The 
elements 23 to 28 constitute the basic elements 
of one fon of electro) vitch by vhici, i, e 
sponse to a predetermined signal, the input to 
the device 28 may be selectively switched from 
one of the generators 22, 23 to the other. Ehe 
operation of this electron switch will be described 
in greater detail hereinafter. 

Following the amplifier and multiplier stage 
26 there may be provided an amplitude modulator 

2.347?8 
stage 29 adapted to modulate the amplitude of the 
carrie Wave in response to 8, composite video, 
blanking, and synchronizing signaiderived from a 
suitable source 86. The nodulated output of the 
modulator stage 28 nay, if desired, he arrapied 
further by means of a liger Ernplifier stige 
before supplying it to 822 &ntenna, Syster. A for 
radiation. If the transinissions are to be of the 
vestigial sidelbazhd Oïr Besguil-Sidebar:d type, 8, &es 
qui-sideband filter 32 may te connected eWeen 
the amplifier 3 and the Ratenma, systema A. 
The electron switching system for establishing 

the appropriate carriers during the intervals 
and c may oe operated in response to a, SigEaa 
derived from the source 36 as follows. Sy Way 
of a conductor 33 E, sigC8A, COE InpKrising Sych, K'o- 
nizing signal components ozy, Inay 8 applied to 
a pair of networks 36 and 35. The newYork 36 
is adapted to supply, in response to tie &pplied 
synchronizing signal, 2 sigial which is highly 
negative with respect to the cethode of thicle 25 
during the interval c, out only sightly 3 eggive 

.' diuring the synchronizingeEval di. Sucia signs. 
25 
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is illustrated within the rectegle 38, the zero 
leve being indicated by the line O-0. ACCOPåizkg 
ly when this signal is applied to tie, grid of tri 
ode 35 by way of the conductor 3G and the re 
sistor 3 the triode 8; is erables to transfer the 
synchronizing carrier from Source 23 to the air 
plifier stage 28 during the synchronizing interval 
d, but is blocked during the longer interval c by 
the application to its grid of the highly negative 
potential supplied by the device 3é. 
The network 33 supplies a signal which is sub 

stantially the reverse of that supplied by the let 
vork 34, as illustrated Withia the rectangle, 'nšS 
signa, which is Bpplied to the coEntro grid of the 
triode 24 by Way of the le? 6 38 82nd resistofº 36, 
is only slightly negative during the longer inter 
vais cº, but is highly negºtive (2uxizng the sy:2cºntro 
nizing intervals di. As a resulit of the operation 
of the devices 28, 33 3?d 34, 38, there i3 pFovided 
8 system wherein the wideo carrief is Switched 
on during he intervals c, &c. off duiring the ill 
tervals di, While * the syncroLi2sing carief is · 
switched off during the interves C, and OE during 
the intervals d. Accordingly it will be see that 
during the interval c the Imodulator stege 29 an 
plitude modulates the video carrier with the video 
and blanking signals derived from the source 36, 
while during the interval ?? t?he modulatot: 28' arm 
pitude modulates the synchronizing carrier with 
the synchronizing signals derived from source 36. 

Devices of the type represented by 33 and 35 
are well known and require no detailed illuskra 
tion. 
An obvious equivalent of this system would be 

one in which the source 3e supplied only a video 
and blanking signak to the Modulator 3.s, Brasi iT. 
which the amplitude of the sy20hronizing cerer 
supplied by the generator 23 W&S soEmewhat greak 
er thern that of the video carrier supplied by the 
source 22. The ratio of the carrier amplittcies 
supplied by the sources right he such that the 
radiated carrier woulid have an envelope similar 
to that illustrated in Sig. 2-A. 

In the several enodinests of the invention 
hereinbefore described it has aen assumed that 
the video and blanking portions of the composite 
signal are imparted to the carrier Wave by &ampi 
tude modulation thereof. The iravention is Riot, 
however, inited to such a system, for if desired 
the video and blanking positions of the composite 
signal may be imparted to the carrier by the fire 





normally operative for establishing said video 
carrier, and means operative during the presence 
of said synchronizing signals for temporarily sup 
pressing said video carrier and establishing said 
synchronizing carrier. 

6. I? a System for generating a composite mode 
ulated-carrier-wave television signal containing. 
both video and synchronizing intelligence, a 
source of signals of video frequency, a source of 
synchronizing signals, means for generating a 
carrier wave of predetermined frequency for the 

0. 

transmission of said video signals, means for an 
plitude-modulating said carrier Wave With Saidi 
video signaals during predietermined video inter 
vals, means responsive to said synchronizing sig 
nals for amplitude-modulating said carrier wave 
during predetermined synchronizing intervals, 
and means responsive to said synchronizing sig 
nals for shifting said wave to a different prede 
termined frequency during the synchronizing in 
tervals. ? 

7. In a system for generating a composite leg 
atively-modulated carrier-wave televisio signal 
containing both video and Synchronizing intelli 
gence, a source of signals of video frequency, 
means for generating a first carrier Wave of pie 
determined frequency, means for amplitude 
modulating Said carrier Wave With Said video sig 
nals, the maximum amplitude of said modulated 
carrier wave corresponding to back, means for 
generating a second carrier wave of predeter 
mined frequency differing from the frequency of 
said first carrier wave, a source of synchronizing 
signals, and neans operative during the presence 
of Said Synchronizing signals for periodically supe 
pressing said video carrier and for establishing 
said second carrier at an amplitude greater tha2. 
the said maximum amplitude of said video cara 
rier and corresponding to infra-black. 

8. In a system for generating a composite Fiege 
atively modulated carrier-wave television signal 
containing botin video and synchronizing intelli 
gence, a source of signals of video frequency, a 
source of synchronizing signals, means for gen 
erating a carrier wave of predetermined frequera 
cy for the transmission of said video signals, 
means for amplitudie-Inodulating saidi carrier 
wave with said video signals, the maximum are 
plitude of said modulated carrier w8ve corree 
sponding to black, and means responsive to said 
synchronizing signals for periodically shifting 
said carrier Wave to 8 different predetermined 
frequency and for establishing said carrier wave 
at an infra-black level, said level corresponding 
to a carrier wave amplitude greater than said 
maximum amplitude. 

9. In a system for generating a composite neg 
atively-modulated carrier-wave television signal 
containing both video and synchronizing intelli 
gence, a source of signals of video frequency, a 
source of blanking signals, a source of Synchro 
nizing signals, means for generating a carrier 
wave of predetermined frequency for the trans 
mission of said video signals, means for ampli 
tude-modulating said carrier wave with said video 
signals, means responsive to said blanking sig 
nals for periodically establishing said carrier 
wave at an amplitude level corresponding to 
black, and means responsive to said synchroniz 
ing signals for periodically shifting said carrier 
wave to a different predetermined frequency, and 
for establishing said carrier wave at an ampli 

Y tude level correspondingto infra-black. 
10, in a Westigal sideband television transmis 

-sion system, a source of signals of video frequen 
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cy, a source of synchronizing signals, means for 
generating a carrier Wave of predetermined fre 
quency for he transmission of said video and 
Synchronizing signals, means for 8 inplitude-mod 
ulating said Carlier wave With said video signals, 
means for airplitude-modulating said carrier 
wave with said Synchronizing signals, means for 
attenuating a portion of one of the sidebands 
generated in the modulating process, and Emeans 
responsive to said synehronizing signals for peri 
Odically shifting the frequency of Said carrier 
Wave in the direction of the unattenuated side 
band, said shifted carrier being returned to said 
predetermined frequency prio to the trasmis 
sion of saidi video Signals. 

ii. In a jestigial sideband television transmis 
sion and reception systein, a source of signals of 
video frequency, a source of synchronizing sig 
inals, means for generating a carrier Wave of pre 
deter nined frequency for the transmission of 
said video and synchronizing signals, means for 
amplitude-modulating said carrier wave with 
said video signals, means for amplitude-anodiu 
lating said carrier wave with said synchronizing 
signals, means for attenuating a portion of one 
of the sidebands generated during modulation of 
the carrier wave, means responsive to said syn 
chronizing signals for periodically shifting the 
frequency of said carrier wave in the direction 
of the unattentiated side&nd, said shifted car 
tier being returned to said predetermined fre 
quency prior to the transmission of said video 
signals, and a television receiver for the recep 
tion of said transmission, said receiver being 
characterized in having a gain-versus-frequency 
characteristic such that the gain thereof is sub 
stantially greater at 8&id shifted carrier frequen 
cy than at said predetermined carrier frequency. 

12. In a vestigisa sideband transmission sys 
tem, apparatus for generating a composite nega 
tively-modulated carrier-wave television signal 
containing both video and synchronizing intelli 
gence, conprising (neans for generating a first 
carrier wave of predeterrained frequency, s, 
source of signals of video frequency, means for 
amplitude-nodulating said carrier Wave with 
said video signals, the maximum amplitude of 
said nodulated carrier wave corresponding to 
black, means for attenuating a portion of one of 
the sideloads generated in the process of modit 
lation, means for generating a second carrier 
wave, the frequency of said second carrier wave 
differing from that of said first carrier wave and 
lying within the unattenuated sideband, a source 
of synchronizing signals, &nd means Operative 
during the presence of said Synchronizing sig 
nails for periodically suppressing said video car 
rief &nd for establishing said second carrier at 
an amplitudie greater than the saidi. Mmeaximunt 
ansplitude of said video carrier and corresponds 
tmg to tma-black. 

13. In a vestigial sideband television transmis 
sion and reception system conprising the apa 
paratus claimed in claim 12, & television receives 
therefor characterized in having a gain eversus 
frequency characteristic such that the gai: 
thereof is substantially greater at the firequency 
of said second carrier wave than at the frequen 
cy of said first carrier wave. 

14. In a vestigia sideband transmission sys 
tem, apparatus for generating a composite Besa 
tively-modulated carrier-Wave television signal 
containing both video and synchroniging inteli. 
gence, comprising means for generating a first 
carrier wave of predetermined frequency, inde 
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pendent means for generating a second carrier 
wave of different frequency, a frequency multi 
pier, means responsive to video and bla sig 
nals for varying the amplitude of the carrier 
wave output of said multiplier between levels cor 
responding substantially, in the reproduced tele 
vision signal, to extremes of white and black, 
means responsive to synchronizing signals for in 
creasing the carrier wave output of said multi 
plier to a level corresponding to infra-black, and 
electronic switching means operative in response 
to an electrical signal for normally connecting 
the input of said multiplier to said first carrier 
wave generating means, and for connecting the 
input of said multiplier to said secondi carrier 

O 

7 
load current level, a source of signals of video 
frequency, a source of synchronizing signals, 
means for generating a carrier wave for the 
transmission of said video signals, the amplitude 
of said carrier being established at a level ap 
proximating said full-load level, means for fre 
quency-modulating said carrier wave with said, 
video signals, and means responsive to said Syn 
chronizing signals for shifting said wave to a 
different predetermined frequency while substan 
tially simultaneously establishing the amplitude 
of said Wave at a level approximating said over 
load current level. 

5 
wave generating means during the synchroniz 
ing-signal intervals. 

15. In a television transmitter having appara 
tus for generating a carrier vave of controllable 
amplitude and frequency, the method of alter 
nately transmitting video and synchronizing in 
telligence, which comprises imparting the video 
intelligence to the carrier wave largely by the 
variation of one of the characteristics thereof, 
imparting the synchronizing intelligence to the 
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carrier wave by changing both the amplitude and 
frequency thereof, driving said transmitter at ap 
proximately its maximum continuous output level 
during the video intervals, and driving said 
transmitter at approximately its instantaneous 30 
peak output level during the synchronizing in 
tervals. - 

16. In a television transmitter having appara 
tus for generating a carrier wave of controllable 
amplitude and frequency, the method of alter 
nately transmitting video and synchronizing in 
telligence, which comprises imparting the video 
intelligence to the carrier wave by frequency . 
modulating said wave, imparting the synchroniz 
ing intelligence to the carrier wave by changing 
both the amplitude and frequency thereof, driv 
ing said transmitter at approximately its maxi 
nun continuous output level during the video 
intervals, and driving said transmitter at approx 
imately its instantaneous peak output level dur 
ing the synchronizing intervas. 
1. In a system for generating a composite 

modulated-carrier-Wave television signa con 
taining both video and synchronizing intelli 
gence, a source of signals of video frequency, a 
source of synchronizing signals, means for gener 
atting a carrier wave for the transmission of said 
video signals, means for frequency-modulating 
said carrier wave with said video signals during 
predetermined video intervals, means responsive 
to said synchronizing signals for amplitude-mod 
ulating said carrier wave during predetermined 
synchronizing intervals, and means responsive to 
said synchronizing signals for shifting said wave 
to a diferent predetermined frequency d 
the synchronizing intervals. 
. 18. In a system for generating a composite 
modulated-wave television signal containing both 
video and synchronizing intelligence, a transmit 
ter having a fun-loadcurrent Jeveland an over 

19. In a carrier-Wave television transmitter, 
means for generating a carrier wave, said gen 
erated wave having predetermined characteris 
tics of amplitude and frequency, a source of video 
signals, a source of synchronizing signals, means 
for imparting the video intelligence to said car 
rier wave during predetermined video intervals, 
said means including apparatus for varying at 
least one of the said characteristics of said car 
rier wave, and means for imparting the Synchro 
nizing intelligence to said carrier Wave during 
predetermined synchronizing intervals, said last 
named means including apparatus for changing 
both the amplitude and frequency of said carrier 
??????? - 

20. A carrier-wave television system as claimed 
in claim 19, characterized in that said transmit 
ter is driven at approximately its maximum con 
tinuous output level during the video intervals, 
and at approximately its instantaneous peak Out 
put level during the synchronizing intervals. 
21. In a television transmitter, a carrier Wave 

generating means, signal-responsive frequency 
shifting means associated with said generating 
means and adapted to shift the frequency of the 
carrier wave from one predetermined value to . 
another predetermined value, an amplitude mod 
ulator coupled to said generating means, means 
for supplying video, blanking and synchronizing 
signals to said modulator, thereby to amplitude 
modulate the carrier wave with the video, blank 
ing and synchronizing signals during different in 
tervals, and means for supplying synchronizing 
signals to said frequency shifting means, thereby 
to shift the frequency of the carrier wave during the synchronizing intervals. 

22. In a television transmitter, a video carrier 
wave generator, a synchronizing carrier wave 
generator, the frequencies of the two carriers dif-. 
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fering substantially from one another, a common 
optput circuit for said generators, switching 
means for selectively connecting said generators 
to said output circuit, an amplitude modulator 

: coupled to said output circuit, means for supply 
ing video, blanking and synchronising signals to 
said modulator, and means for actuating said 
switching means so as to connect said video car 
rier generator to said output circuit during the 
video intervals and to connect said synchron 
ing sarier generator to said gutput circuit dur 
ing the synchroniking intervas. 
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