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This invention relates to television systems 
and, more particularly, to signal-generating and 
receiving apparatus for use in Such systems. The 
invention is especially concerned with the pro 
vision of an improved method of, and means for, 
effecting Synchronization of television scanning 
apparatus. 
In accordance with present television practice, 

there is developed and transmitted a signal which 
10 comprises a carrier, modulated during successive 

intervals or trace periods by Video-frequency 
components representative of the light and shade 
values of an image being transmitted. During 
retrace intervals between the trace periods, the 

ls carrier is modulated by synchronizing impulses 
or components which correspond to the initia 
tions of successive lines and fields in the scanning 
of the image. At the receiver, a beam is SO de 
flected as to scan and illuminate a target in a 

20 series of parallel lines. The video-frequency 
components of the received signal are utilized to 
control the intensity of the beam. The line- and 
field-scanning synchronizing components are 
separated from the video-frequency components 

25 and from each other and utilized to synchronize 
the operation of the receiver scanning apparatus 
with the similar scanning apparatus utilized at 
the transmitter in developing the signal. The 
transmitted image is thereby reproduced on the 

30 target of the receiver. 
In scanning of the interlaced type, the line 

and field frequencies are so related that suc 
cessive fields are staggered, tine lines of one field 
falling between or interlacing those of a preced 

35 ing field, and, due to persistence of vision, the 
optical effect produced is as though each frane 
or group of fields comprised a multiple of the 
actual number of lines scanned per field and the 
frame-scanning frequency equalled the field 

40 scanning frequency. 
Various types of carrier-signal modulation, 

scanning, and synchronizing methods and appa 
ratus heretofore have been proposed. The type 
of synchronizing signal required ordinarily de 

45 pends upon the type of video signal employed 
and the type of scanning utilized. For example, 
in certain systems, negative modulation is em 
ployed, that is, a decrease in carrier amplitude 
corresponds to an increase in illumination, while 

50 in other systems positive modulation is utilized, 
in which an increase in carrier amplitude corre 
sponds to an increase in illumination. The Syn 
chronizing components of the signals used in 
these systems ordinarily have amplitude values 

SS outside of the range of the video-frequency com 

ponents, being represented by increases in the 
carrier amplitude where negative modulation is 
employed and by decreases in carrier amplitude 
where positive modulation is employed. 

In interlaced scanning systems, certain of the is 
field-synchronizing impulses must occur between 
line-synchronizing impulses. In order that the 
line- and frame-synchronizing impulses may be 
successfully separated from the video-frequency 
components and from each other for utilization, lo 
various types of Synchronizing signals and sepa 
rating apparatus have been proposed, for exam 
ple, signals in which the field-synchronizing im 
pulses are of greater height or of longer duration 
than the line-synchronizing impulses and Sepa - 5 
rating apparatus comprising amplitude-discrim 
inating or integrating circuits. Such arrange 
ments, however, have been found to be Subject 
to various objections, such as being unstable, re 
quiring an undesirably large portion of the total 90 
carrier amplitude, and involving relatively con 
plicated 'separating apparatus. 

It is an object of the present invention, there 
fore, to provide an improved method of, and 
means for, effecting scanning Synchronization in 25 
a television system which will overcome the 
above-mentioned disadvantages of the prior art. 
In accordance with the present invention, 

there is provided a television synchronizing Sys 
ten which comprises means for developing and 30 
transmitting a composite Synchronizing signal 
including line-synchronizing impulses each hav 
ing an edge of a predetermined slope and field 
Synchronizing impulses each having an edge of 
a predetermined slope steeper than that of the 85 
said edge of the line-synchronizing impulses. 
Means are further provided for receiving and 
utilizing the composite signal which preferably 
comprises a single translating path for said com 
posite Synchronizing signal including a single O 
slope-responsive device for effectively separating 
the line-synchronizing and field synchronizing 
impulses. Line-synchronizing and field-Syn 
chronizing circuits are coupled to the above 
mentioned single path for individual control by 5 
the effectively separated line-synchronizing and 
field-Synchronizing puses, respectivey. 

Preferably, the line- and frame-synchronizing 
impulses are of the same amplitude and prefer 
ably are impressed as modulation upon a trans- 50 
mitted carrier which is positively modulated so 
that they appear as decreases in the carrier am 
plitude which preferably approaches zero during 
the synchronizing impulse peaks, while video 
frequency components representing increases in 
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illumination are represented by increases in car 
rier amplitude. - 

In the preferred embodiment of the invention, 
the line-synchronizing impulses are of Spaced 
parabolic-impulse form, while the field-Synchro 
nizing impulses are of rectangular- or peaked 
impulse form such that their leading edges or 
wave fronts are substantially steeper than the 
leading edges or wave fronts of the line-synchro 
nizing impulses, the line- and frame-synchroniz 
ing impulses being separately developed and com 
bined to develop the composite signal. Differ 
entiating apparatus is provided at the receiver 
to derive from the composite synchronizing Sig 
na, a synchronizing signal in which each of the 
synchronizing impulses appears as a double pulse, 
one pulse of each of the double frame-Synchro 
nizing impulses being of substantially greater 
amplitude than that of any of the other pulses 
developed. The line- and frame-synchronizing 
impulses are thus effectively separated and may 
be utilized individually to control separate line 
and frame-scanning apparatus. 

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. 
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In the accompanying drawings, Fig. 1 is a cir 
cuit diagram, partially schematic, of a complete 
television transmitting apparatus embodying the 
invention; Fig. 2 is a circuit diagram, partially 
schematic, of a complete television receiving Sys 
tem embodying the invention; and Figs. 3-9, in 
clusive, are curves illustrating the wave forms 
of periodic voltage waves developed at various 
points in the systems of Figs. 1 and 2 to aid in 
the understanding of the invention. 

Referring now more particularly to Fig. 1 of 
the drawings, there is illustrated a television 
transmitting system comprising a signal genera 
tor fo, which may be of a conventional design 
including the usual cathode-ray signal-generat 
ing tube and Scanning elements. For developing 
scanning voltages or currents for the generator 
0, there are provided a line-frequency saw-tooth 
wave generator f and a frame-frequency saw 
tooth wave generator 2, the out-put circuits of 
these generators being connected to the Scan 
ning elements of the signal generator 0 in the 
usual manner. In order to block out the cathode 
ray of the generator O during the retrace scan 
ning periods, there is provided a block-out wave 
generator 3 having its output circuit suitably 
connected to the signal generatör f 0. For pro 
viding impulses to Suppress undesirable signal 
impulses during retrace scanning periods and to 
ensure proper form of the modulation signal to 
be developed, there is provided a pedestal-impulse 
generator f4 and, in order to develop a scanning 
synchronizing signal in accordance with the pres 
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ent invention, there is provided synchronizing 
signal-generating apparatus indicated generally 
at 5 and hereinafter more fully described. 

For the purpose of synchronizing the genera 
tors fl-4, inclusive, and the apparatus S, there 
is provided a timing-impulse generator 6 having 
the input circuits of the generators f-f 4, in 
clusive, and apparatus 5 coupled thereto. The 
timing-impulse generator is preferably stabilized 
by means of a connection to a suitable Source 
of periodic voltage, for example, to the power . 
supply. circuit or to the synchronizing voltage 
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source of a motion picture mechanism, where 
such is employed. 
Connected in cascade to the output circuit of 

the signal generator 0, in the order named, are 
video-frequency amplifiers 18, 19, and 20, a modu 
lator 2 and associated coupled carrier-frequency 
oscillator 22, a power amplifier 23, and an an 
tenna system 24, 25, all according to conven 
tional practice. The output circuit of the pedestal 
generator 4 is coupled to the video-frequency 
amplifier 9, while the output circuit of the syn 
chronizing signal-generating apparatus 5 is cou 
pled to the video-frequency amplifier 20. 

Neglecting for the moment the details of the 
synchronizing signal-generating apparatus 5, 
the system just described comprises the elements 
of a television transmitting system of conven 
tional design and, the various parts thereof which 
are illustrated schematically being of any well 
known construction, a detailed description of the 
general System and its operation is un necessary. 
Briefly, however, the image of a scene to be trans 
mitted is focused on the target of the signal gen 
erator f0 in which tube a cathode ray is devel 
oped, focused, and accelerated toward the target 
in the usual manner. Scanning or deflecting cur 
rents or voltages developed by the generators if 
and 2 are applied to the scanning elements of 
the generator ?o to provide electric fields which 
serve to deflect the cathode ray horizontally and 
vertically, thereby to scan successive series of 
parallel lines, or fields, upon the target. The 
deflecting currents or voltages and, hence, the 
scanning fields, are of well-known saw-tooth 
wave formi, providing a relatively slow linear trace 
and rapid retrace. The number of lines per field 
is determined by the relative values of line 
scanning and field-scanning frequencies. The 
line-scanning frequency is preferably a fractional 
multiple of the field-scanning frequency so that 
the Successive fields of parallel lines traced on the 
target are interlaced in the well-known manner. 
The line-scanning and frame-scanning frequen 
cies may, for example, be 13,230 and 60 cycles, 
respectively. 

Block-out impulses developed by the generator 
3 are applied to the control electrode of the 
cathode-ray tube to suppress or block out the 
beam during retrace portions of the scanning 
cycles, while pedestal impulses developed by the 
generator 4 are applied to the amplifier, 9 to 
modify the shape of the resultant video-frequency 
wave developed to aid in separating the line 
scanning and frame-scanning synchronizing im 
pulses at the receiver. The synchronizing-im 
pulse signal developed by the apparatus 5 is 
applied to the modulation amplifier 20, while the 
tinning impulses developed by the generator 6 
are applied to the generators -4, inclusive, 
and the apparatus fis, to lock these generators 
and apparatus in synchronism. v 
The photosensitive elements of the target in 

the cathode-ray tube of the generator 4 being 
electrically affected to an extent dependent upon 
the varying values of light and shade at the cor 
responding incremental areas of the image foe 
cused thereon, as the cathode ray scans the tar 
get, a video-frequency voltage of correspondingly 
varying amplitude is developed in the output cir 
cuit of the generator O and applied to the video 
frequency amplifier 8, wherein this voltage is 
amplified and from which it is translated to the 
amplifier 9. Here the video-frequency voltage 
is further amplified and mixed with pedestal in 
pulses supplied from the generator 4. The am 
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plified mixed voltages in the output circuit of the 
amplifier 9 are thereupon applied to the ampli 
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fier 20, wherein they are further amplified and 
mixed with the synchronizing-impulse signal sup 
plied from the apparatus' . The modulation 
voltages are thereupon supplied to the modulator 
2, wherein they are so impressed upon the car 
rier wave generated by the oscillator 22 as to de 
velop a positively modulated carrier, such as de 
scribed above. The resultant modulated-carrier 
signal is delivered to the power amplifier 23 for 
amplification and is thereafter impressed upon 
the antenna system 24, 25 to be broadcast. 

Referring now more particularly to the appa 
ratus i 5 embodying the present invention, for 
the purpose of developing line-synchronizing 
signal impulses of the desired wave form, there 
is connected in cascade a saw-tooth wave gene 
rator 26, an integrating circuit or parabolic 
wave generator 27, and a limiter and amplifier 
2. The generator 26 may comprise any suitable 
signal-generating apparatus of conventional 
type adapted to develop a periodic wave of the 
desired line-scanning frequency, for example, 
13,230 cycles per second for interlaced scanning, 
and of saw-tooth wave form, as indicated imme 
diately below the generator 26. The input cir 
cuit of this generator is coupled to the timing 
generator 6 for synchronization. 
The integrating circuit or parabolic-impulse 

wave generator 27 may comprise a pentode vac 
uum tube 29 having its input circuit connected to 
the generator 26 by way of a coupling condenser 
30 and leak resistor 3 and including in its anode 
circuit a condenser 32 and a feed resistor 33. 
Operating potentials are applied to the grid by 
way of resistor 3f directly to the screen, and to 
the anode by Way of the resistor 33 from suitable 
Sources, indicated at -C, --Sc, and --B, respec 
tively. With suitable operating potentials ap 
plied to the electrodes of such a tube, it has a 
high internal impedance so that the current in 
its output circuit is of substantially the same 
wave form as the voltage applied to its input 
circuit, the wave form preferably being of saw 
tooth type. The current flowing through con 
denser 32 is integrated thereby to develop there 
across a voltage wave of a second predetermined 
wave form which is the integral of the wave form 
of the voltage applied to the input of tube 29, 
this wave form being, in the preferred case, of 
parabolic type. More particularly, with a volt 
age wave of Saw-tooth wave form applied to the 
input circuit of tube 29, a voltage wave of para 
bolic wave form is developed across its output 
circuit, as indicated immediately below the gen 
erator 27. The input of the limiter and ampli 
fler 28 is connected across the condenser 32 and 
may comprise any Suitable conventional circuit 
arrangement including, for example, a two-stage 
resistance coupled amplifier so biased as to cut 
off a predetermined portion of the wave applied 
thereto, thereby to limit the translated wave to 
obtain pulses of parabolic-impulse wave form and 
to develop in its output circuit a periodic line 
Synchronizing wave comprising such spaced 
parabolic impulses, as indicated below the limiter 
and amplifier 28. 

For the purpose of developing field-synchro 
nizing impulses, there is provided a periodic 
wave generator 34 which may be of any suitable 
conventional construction adapted to develop a 
periodic-impulse wave of the desired field-scan 
ning frequency, for example, 60 cycles, the im 
pulses of which are of rectangular peaked-im 

pulse wave form, as indicated immediately below 
this generator and having leading edges of 
steeper slope than the leading edges of the line 
synchronizing impulses. The input circuit of 
the generator 34 is coupled to the timing gene 
rator 6 for synchronization, while its output cir 
cuit is coupled to a limiter and amplifier 3, pref 
erably a single-stage unit which may otherwise 
be similar in construction and operation to the 
limiter and amplifier 28 and effective to cut of 
all but a desired portion of the impulses gen 
erated by the unit 34. The output circuits of 
the limiters and amplifiers 28 and 35 are coupled 
to a mixing amplifier 36 to combine the line 
synchronizing and field-Synchronizing impulses, 
while the output circuit of the amplifier 36 is, in 
turn, coupled to the video-frequency amplifier 
20, as explained above. 

In the operation of the synchronizing signal 
generating apparatus is, the generator 26, syn 
chronized by the timing generator 6, develops a 
periodic saw-tooth wave of line-scanning fre 
quency and delivers this wave to the generator 
2, wherein a parabolic wave of the same fre 
quency is developed, as explained above. The 
latter wave is impressed upon the limiter and 
amplifier 28, whereby, by virtue of its limiting 
or cutoff and amplifying action, a periodic line 
synchronizing wave comprising spaced para 
bolic impulses is developed. The generator 34, 
Synchronized by the timing generator 16, de 
velops a periodic wave of rectangular- or peaked 
impulse wave form and of the desired field 
Scanning frequency and this wave is applied to 
the limiter and amplifier 35, which operates to 
cutoff and amplify the impulses, thereby to de 
velop a field-Synchronizing wave of rectangular 
or peaked-impulse wave form, the impulses of 
which have leading edges which are substan 
tially steeper than the corresponding edges of 
the line-synchronizing impulses. The line-syn 
chronizing and field-Synchronizing impulses are 
applied to the mixing amplifier 36 and combined 
therein to produce a composite line- and frame 
Synchronizing wave, which is, in turn, applied 
to the amplifier 20, as mentioned above. The 
significance of the particular shapes of the syn 
chronizing impulses just described will be better 
understood in connection with the following de 
scription of receiving apparatus embodying the 
present invention and the general explanation 
of the System in connection with the curves of 
Figs. 3-9, inclusive. 

Referring more particularly to Fig. 2, the sys 
ten there illustrated comprises a television re 
ceiver of the superheterodyne type including an 
antenna System 37, 38 connected to a radio 
frequency amplifier 39 to which there is con 
nected in cascade, in the order named, an oscil 
lator-modulator 40, an intermediate-frequency 
amplifier 4, a detector 42, a video-frequency 
amplifier 43, and a cathode-ray signal-reproduc 
ing tube 44. A line-frequency scanning gene 
rator 45 and a field-frequency scanning genera 
tor 46 are also coupled to the output of the 
detector 42, by way of suitable synchronizing 
signal separating apparatus 47, and to the scan 
ning elements of the cathode-ray tube. These 
generators, in a well-known manner, may in 
clude synchronizing circuits which are adapted 
to be controlled by negative synchronizing im 
pulses, the Synchronizing circuit of the gene 
rator 46 being so biased as to be responsive only 
to impulses of relatively great amplitude, that is, 
greater than the amplitude of the impulses by 
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4 
which the synchronizing circuit of the generator 
45 is operated. The stages or units 39-4, in 
clusive, may all be of conventional well-known 
construction, so that detailed illustrations and 
descriptions thereof are deemed unnecessary 
herein. - 

Referring briefly, however, to the operation of 
the receiving system, television signals trans 
mitted, for example, from a system such as shown 
in Fig. 1 and intercepted by the antenna circuit 
37, 38 are selected and amplified in the radio 
frequency amplifier 39 and supplied to the oscil 
lator-modulator 40, wherein they are converted 
to intermediate-frequency signals which, in turn, 
are selectively amplified in the intermediate 
frequency amplifier 4 and delivered to the de 
tector 42. The modulation components of the 
signal are derived by the detector 42 and are sup 
plied to the video-frequency amplifier 43, where 
in they are amplified and from which they are 
supplied in the usual manner to a brilliancy 
control electrode of the cathode-ray tube 44. 
The intensity of the electron beam of the tube 
44 is thus modulated or controlled in accordance with the video-frequency voltages impressed up 
on the control electrode of the tube in the usual 
tale. 
The modulation components from detector 42 

are also supplied to the apparatus 47, wherein 
the synchronizing components are separated 
from the video-frequency components and the 
line- and frame-synchronizing components are 
effectively separated from each other and ap 
plied to the control circuits of the generators 
45 and 46, as will hereinafter be further ex 
plained. Saw-tooth current or voltage, Scan 
ning waves are generated in the line- and 
frame-frequency . generators 45 and 46, which 
are controlled by synchronizing voltage impulses 
supplied from the apparatus 47. The scanning 
waves are applied to the scanning elements of 
the cathode-ray tube 44 to produce electric 
scanning fields, thereby to deflect the intensity 
modulated ray vertically and horizontally so as 
to trace successive interlaced fields of parallel 
lines on the screen of the tube, to reproduce the 
transmitted picture. m 

Referring now more particularly to the por 
tion of the system of Fig. 2 embodying the pres- . 
ent invention, for the purpose of effectively sep 
arating the line- and frame-Synchronizing im 
pulses so that they may be applied to the gener 
ators 45 and 46 free from mutual interference, 
the apparatus 47 comprises a pentode tube 48 
having its control grid coupled to the output of 
the detector 42 by way of a suitable coupling 
condenser 49 and leak resistor 50. A substan 
tially ideal inductance element 5 is included in 
the anode circuit of the tube 48, and operating . 
potentials are supplied to the anode by way of 
the element 5 directly to the screen, and to the 
control grid by way of resistor 50 from suitable 
sources' as indicated at --B --Sc, and -C, re 
Spectively. 

In the operation of the synchronizing-signal 
separating apparatus 47 which is included in a 
single translating path for the composite syn 
chronizing signal and which comprises a single 
slope-responsive device for effectively separating 
line- and field-Synchromizing impulses, modu 
lation voltages developed by the detector 42 are 
applied by way of the condenser 49 to the control 
grid of the tube 48 in such polarity and with the 
control grid So biased that the video-frequency 
component of the signal is cut off or suppressed 
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and only the synchronizing impulses appear in 
its output circuit. The tube 48 operates as a 
conventional pentode amplifier having high sin 
ternal impedance, So that a periodic current Wave 
flows in its anode circuit comprising the line 
and frame-synchronizing impulses of the same 
wave forms as those of the voltage wave in 
pressed on its input circuit, that is, correspond 
ing to the synchronizing wave developed at the 
transmitter. This current is differentiated or 
translated as an infinitesimal calculus function 
of itself by the inductance element 5f so that a 
periodic voltage wave is developed thereacross 
comprising impulses, the form of which is de 
pendent upon the shapes or wave forms of the 
applied impulse, particularly the slopes of cor 
responding edges such as the leading edges 
thereof. The differential of both the parabolic 
line-synchronizing impulse and the peaked field 
Synchronizing impulse developed across induct 
ance 5 is a double impulse. 
fact that the leading edges of the field-synchro 
nizing impulses are of steeper slope than the 
leading edges of the line-synchronizing impulses, 
the first pulse or half of each double field-syn 
chronizing impulse is relatively narrow and of 
substantially greater amplitude than any of the 
other pulses developed. The derivatives of the 
line- and field-synchronizing impulses may thus 
be effectively separated from each other by sim 
ple amplitude separation, since their pulses of 

By virtue of the 
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One polarity are characterized by substantial dif 
ferences in amplitude, 
AS explained above, the synchronizing circuits 

of the generators 45 and 46 are adapted to be 
controlled by negative impulses and the syn 
chronizing circuit of the generator 46 is so biased 
as to be relatively insensitive, or responsive only 
to the impulses of relatively large amplitude, 
such as, the field-synchronizing impulses. The 
Synchronizing impulses developed across the in 
ductance element 5 f, therefore, may be applied 
directly to the generators 45 and 46. The syn 
chronizing circuit of the generator 46 is con 
trolled solely by the field-synchronizing impulses 
and entirely without interruption from the im 
pulses of the other type. 
pulses derived from the field-synchronizing im 
pulses may be of a character to control the line 

While the negative 

Scanning generator 45, these pulses occur either 
Substantially simultaneously with the negative 
pulses derived from the line-synchronizing im 
pulse or substantially midway adjacent ones of 
said pulses, in either of which cases they do not 
affect the operation of the line-scanning gener 
ator 45 for more than one line cycle. 
The general operation of both the transmit 

ting and receiving Systems, described above, may 
be readily explained by reference to the curves of 
Figs. 3-9, inclusive, which illustrate the wave 
forms of waves developed at various points in the 
Systems of Figs. 1 and 2, time being represented 
by the abscissae and relative amplitude by the 
ordinates in each instance. The curve of Fig. 3 
represents the preferred wave form of the frame 
Synchronizing impulse wave developed in the 
output circuit of the limiter 35 in the system of 
Fig. 1. It will be noted that the impulse of this 
curve is characterized by a leading edge of rela 
tively steep slope and a trailing edge of relatively 
gradual slope. The curves of Figs. 4 and 5 rep 
resent the preferred wave forms of the periodic 
line-synchronizing impulses developed in the 
output circuit of the limiter and amplifier 28 as 
they appear during alternate field-scanning 
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cycles; by virtue of the staggering of their in 
pulses, resulting from the relative line- and field 
scanning frequencies, interlaced scanning is ob 
tained. In a preferred i arrangement, for eK 
ample, these frequencies may, as stated above, 
be 13,230 and 60 cycles, respectively. 
The line-synchronizing impulses being of per 

abolic wave form their leading edges have rela 
tively gradual slopes. After these line- and 
frame-synchronizing impulses have been com 
bined in the mixing amplifier 36 and the Com 
posite synchronizing signal thus derived has been 
further combined in the amplifier 20 with the 
video-frequency signal, the combined signa, ap 
pearing in the output circuit of the amplifier 20, 
is of a form such as shown by the curves of Figs. 
6 and 7, where, as in Figs, 4 and 5, the two curves 
represent the signal as it appears during alter 
nate field-scanning cycles, the line- and field 
synchronizing impulses being readily distinguish 
able from each other by their different shapes; 
more particularly by the differences in slope of 
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their leading edges. 
The curves of Figs. 6 and 7 also represent the 

wave form of the signal developed in the output 
circuit of the detector 42 of the receiver of Flg. 2. 
The video-frequency components of this signal 
are removed, as explained above, from the out 
put circuit of tube 48 by virtue of the bias on its 
control grid. The synchronizing signal current 
appearing in the output circuit of this tube is, 
therefore, of the form shown by the portions of 
these curves below the dotted line. Since this 
current is differentiated by the inductance elle 
ment 5, the resultant voltage developed across 
this element is of the form shown by the curves 
of Fig. 8 and 9 where, as explained above, the 
first half or pulse of each of the double field 
synchronizing impulses is of relatively greater 
amplitude than that of any of the other pulses 
developed, 
While there has been described what is at 

present considered to be the preferred embodi 
ment of this invention, it will be obvious to those 
skilled in the art that various changes and modi 
fications may be made therein without depart 
ing from the invention, and it is, therefore, aimed 
in the appended claims to cover all such changes 
and modifications as fall within the true spirit 
and scope of the invention. 
What is claimed is: 
1. A television synchronizing system compris 

ing means for developing and transmitting a con 
posite synchronizing signal including line-Syn 
chronizing impulses each having an edge of a 
predetermined slope and field-Synchronizing im 
pulses each having an edge of a predetermined 
slope steeper than that of said edge of said line 
synchronizing impulses, means for receiving and 
utilizing said composite signal comprising a single 
translating path for said composite synchroniz 
ing signal including a single slope-responsive de 
vice for effectively separating said line-synchro 
nizing and field-synchronizing impulses, and line 
synchronizing and field-synchronizing circuits 
coupled to said single path for individual con 
trol by said effectively separated line-synchro 
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nizing and field-synchronizing impulses, respec 
tively. 

2. A television synchronizing system compris 
ing means for developing and transmitting a con 
posite synchronizing signal including line-syn 
chronizing impulses each having an edge of a 
predetermined slope and field-Synchronizing im“: 
pulses each having an edge of a predetermined 

slope steeper than that of said edge of said line 
synchronizing impulses, means for receiving and 
utilizing said composite signal comprising a single 
translating path for said composite Synchronizing 
signal including a single device for differentiating 
said synchronizing impulses for effectively sepa 
rating said line-synchronizing and field-synchro 
nizing impulses, and line-synchronizing and field 
synchronizing circuits coupled to said single patih 
for individual control by said effectively sepa- 10 
rated line-synchronizing and field-synchronizing 
impulses, respectively. 

3. A television synchronizing system compris 
ing means for developing and transmitting a Con 
posite synchronizing signal including line-syn-l 
chronizing impulses and field-Synchronizing im 
pulses having corresponding edges with different 
slopes, the slopes of said edges of Said field-Syn 
chronizing impulses being steeper than the slopes 
of said edges of said line-synchronizing impulses, 20 
means for receiving and utilizing said composite 
signal comprising a single translating path for 
said composite synchronizing signal including a 
single device responsive to the slopes of said cor 
responding edges of said synchronizing impulses 2 
for effectively separating said line-synchronizing . 
and field-synchronizing impulses, and line-syn 
chronizing and field-synchronizing circuits cou 
pled to said single path for individual control by said effectively separated line-synchronizing and 0 
field-synchronizing impulses, respectively. 

4. A television synchronizing System compris 
ing means for developing and transmitting a com 
posite synchronizing signal including line-Syn 
chronizing impulses and field-synchronizing im- 8 
pulses having corresponding edges with different 
slopes, the slopes of Said edges of Said field-Syn 
chronizing impulses being steeper than the slopes 
of said edges of said line-synchronizing impulses 
and means for receiving and utilizing said com- 46 
posite signal comprising a single translating path 
for said composite synchronizing signal including 
a single device for differentiating said synchroniz 
ing impulses for effectively separating said line 
synchronizing and field-Synchronizing impulses 
and line-synchronizing and field-synchronizing 
circuits coupled to said differentiating means. 

5. A television synchromizing System compris 
ing means for developing and transmitting a com 
posite Synchronizing signal including line-syni- 50 
chronizing impulses having leading edges of a 
predetermined siope and field-Synchronizing im 
pulses having leading edges of a steeper prede 
termined slope, means for receiving and utilizing 
said composite signal comprising a single trans 
lating path for Sadd Composite synchronizing sig 
nal including a single device responsive to the 
slopes of the leading edges of said synchronizing 
impulses for effectively separating said line-syn 
chronizing and field-synchronizing impulses, and 60 
line-synchronizing and field-Synchronizing cir 
cuits coupled to said single path for individual 
control by said effectively separated line-syn 
chronizing and field-Synchronizing impulses, re- es 
Spectively. 

6. A television synchronizing system compris 
ing means for developing line-Synchronizing im 
pulses of a predetermined wave form, means for 
developing field-synchronizing impulses of a dif- 70 
ferent predetermined Wave form such that pre 
determined edges of said field-Synchronizing in 
pulses have steeper slopes than corresponding 
edges of said line-synchronizing impulses, and 
means for combining said line-synchronizing and 5 



6 
field-synchronizing impulses to develop a com 
posite synchronizing signal. 

O 

5. 

37. A television synchronizing System compris 
ing means for developing line-Synchronizing im 
pulses, each having an edge of a predetermined 
slope, means for developing field-Synchronizing 
impulses, each having an edge corresponding to 
said edges of said line-synchronizing impulses, 
and of a predetermined slope steeper than said 
first-mentioned predetermined slope, and means 
for combining said line-synchronizing and field 
synchronizing impulses to develop a composite 
synchronizing signal. 

8. A television synchronizing System compris 
ing means for deVeloping line-Synchronizing im 
pulses having leading edges of a predetermined 
slope, means for developing field-Synchronizing 
impulses, each having a leading edge correspond 
ing to said leading edges of said line-synchroniz 
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ing impulses and of a predetermined slope steeper 
than that of the leading edges of said line-Syn 
chronizing impulses, and means for combining 
said synchronizing impulses of both of said fre 
quencies to develop a composite Scanning Syn 
chronizing signal. 

9. A television synchronizing System compris 
ing means for developing line-Synchronizing im 
pulses of parabolic Wave form, means for develop 
ing field-Synchronizing impulses of peaked Wave 
form having the leading edges corresponding to 
leading edges of said line-synchronizing impulses 
and of steeper slope than that of the leading 
edges of Said line-Synchronizing impulses, and 
means for combining said line-synchronizing and 
field-Synchronizing impulses to develop a com 
posite synchronizing signal. 

- 10. A television synchronizing system compris 
ing line-synchronizing impulse generating means 
including means for developing a periodic saw 
tooth wave of a predetermined line-scanning fre 
quency, means for integrating said wave to de 
velop a parabolic-impulse Wave of said predeter 
mined frequency, means for limiting said para 
bolic wave to derive a spaced parabolic-impulse 
wave of said predetermined frequency, field-syn 
chronizing impulse generating means including 
means for developing a periodic-impulse wave of 
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a predetermined field-Scanning frequency the im 
pulses of which have relatively steep leading 
edges, and means for Combining said parabolic 
impulse Wave and said field-Synchronizing im 
pulse waves to develop a composite synchronizing 
signal. 

11. A television synchronizing system compris 
ing means for developing line-Synchronizing im 
pulses of Spaced parabolic-impulse wave form, 
means for developing field-Synchronizing im 
pulses including generating means for developing 
a periodic wave of rectangular peaked-impulse 
wave form and means for limiting said last-men 
tioned wave to derive field-synchronizing waves 
having impulses with relatively steep leading 
edges, and means for combining said last-men 
tioned Wave and said Spaced parabolic-impulse' 
wave to develop a composite synchronizing signa. 

12. A television synchronizing system adapted 
for the reception of a composite scanning syn 
chronizing signal including line-synchronizing 
and field-Synchronizing impulses of different pre 
determined Wave forms, comprising a single trans 
lating path for said composite synchronizing sig 
nal including a single slope-responsive device for 
effectively Separating said line-synchronizing and 
field-synchronizing impulses, and separate line 
scanning and field-scanning synchronizing cir 
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cults coupled to said path for individual control 
by said effectively separated line-synchronizing 
and field-Synchronizing impulses, respectively. 

13. A television synchronizing system adapted 
for the reception of a composite scanning syn 
chronizing signal including line-synchronizing 
and field-synchronizing impulses of substantially 
equal amplitudes but of different predetermined 
wave forms, comprising a single translating path 
for said composite synchronizing signal including 
a single device for deriving as an infinitesimal 
calculus function of said composite signal a syn 
chronizing signal including line-synchronizing 
and field-Synchronizing impulses of different am 
plitudes, and separate line-scanning and field 
scanning Synchronizing circuits coupled to said 
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path for individual control by said line-synchro 
nizing and field-synchronizing impulses of differ 
ent amplitude, respectively. 

14. A television synchronizing system adapted 
for the reception of a synchronizing signal in 
cluding line-synchronizing and field-synchroniz 
ing impulses having different predetermined wave 
forms, comprising a single translating path for 
Said composite synchronizing signal including a 
Single device for differentiating said signal effec 
tively to separate said line-synchronizing and 
field-Synchronizing impulses, and separate line 
scanning and field-Scanning synchronizing cir 
cuits coupled to said path for individual control 
by Said effectively separated line-synchronizing 
and field-Synchronizing impulses, respectively. 
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15. A television synchronizing system adapted 
for the reception of a composite scanning syn 
chronizing signal including line-synchronizing 
impulses and field-synchronizing impulses having 
Corresponding edges with different slopes com 
prising a single translating path for said com 
posite synchronizing signal including a single de 
vice responsive to the slopes of the correspond 
ing edges of said synchronizing impulses for ef 
fectively separating said line-synchronizing and 
field-Synchronizing impulses, and separate line 
scanning and field-scanning synchronizing cir 
cuits coupled to said path for individual control 
by said effectively separated line-synchronizing 
and field-synchronizing impulses, respectively. 

16. A television synchronizing system adapted 
for the reception of a composite scanning syn 
chronizing signal including line-synchronizing 
impulses and fleld-Synchronizing impulses hav. 
ing leading edges of different predetermined 
slope, comprising a single translating path for 
said composite synchronizing signal including a 
single device responsive to the slopes of the lead 
ing edges of Said synchronizing impulses for ef 
fectively separating said line-synchronizing and 
field-Synchronizing impulses, and separate line 
Scanning and field-scanning synchronizing cir 
cuits coupled to said path for individual control 
by said effectively separated line-synchronizing 
and field-synchronizing impulses, respectively. 

17. A television synchronizing system adapted 
for the reception of a composite scanning syn 
chronizing signal including line-synchronizing 
impulses and field-synchronizing impulses having 
leading edges of different predetermined slopes, 
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Comprising a single translating path for said com 
posite synchronizing signal including a single de 
vice for differentiating said composite signa for 
effectively separating said line-synchronizing and 
field-Synchronizing impulses, and separate line 
scanning and field-Scanning synchronizing cir 
cuits coupled to said path for individual control 
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by said effectively separated line-synchronizing 
and field-synchronizing impulses, respectively. 

18. A television synchronizing System compris 
ing means for developing and transmitting a 
composite synchronizing signal including line 
synchronizing impulses of a predetermined shape 
and field-synchronizing impulses of a predeter 
mined shape different from the shape of said line 
synchronizing impulses, and means for receiving 
and utilizing said composite signal comprising a 
single translating path for Said composite syn 
chronizing signal including a single slope-respon 
sive device for effectively separating said line 
synchronizing and field-synchronizing impulses, 
and line-synchronizing and field-synchronizing 
circuits adapted to be excited by impulses of the 
same polarity directly coupled to said single path. 

? 
19. A television synchronizing system adapted 

for the reception of a composite scanning syn 
chronizing signal including line-synchronizing 
and field-synchronizing impulses of different pre 
determined wave forms, comprising a single 
translating path for said composite synchronizing 
signal including a single slope-responsive device 
for effectively separating said line-synchronizing 
and fleld-Synchronizing impulses, and separate 
line-scanning and field-scanning synchronizing 
circuits adapted to be excited by impulses of the 
same polarity coupled to said path for individual 
control by said effectively separated line-syn 
chronizing and field-synchronizing impulses, 
respectively. 
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