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Patented Dec. 9, 1941 2,265,848 

UNITED STATES PATENT OFFICE 
syNCHRONIZING-sGNAL GENERATOR 

Harold M. Lewis, Great Neck, N.Y., assignor to 
Hazeltine Corporation, a corporation of Dela 
Ware 

Application July 27, 1940, serial No. 347,817 
- (C. 178-72) 13 Claims, 

This invention relates to synchronizing-signal 
generators for television transmitters and, while 
the generator of the invention is of general util 
ity, it is particularly useful in a portable tele 
vision transmitter because of the relatively small 
amount of apparatus comprised in the generator. 

It is conventional to develop at a television 
transmitter a composite synchronizing signal in 
cluding line-synchronizing components and field 
synchronizing components for transmission with 
the video-signal components on a common car 
rer wave. Such a composite signal has conven 
iently been developed by the artifice of generat 

S 

O 

ing each of the required synchronizing-signal . 
components in vacuum-tube circuits and combin 
ing the generated components in other vacuum 
tube circuits to develop a composite synchroniz 
ing signal. Very complicated circuit arrange 
ments have been provided for the purpose, thus, 
it has been customary to provide a "timer chain' 
which is synchronized from the alternating cur 
rent source for the transmitter and which de 
velops oscillations of suitable frequencies for de 
veloping and keying the required pulses into the 
composite synchronizing signal. Also, the com 
posite synchronizing signals generally utilized 
are suitable for effecting multiple-interlaced 
scanning, and such systems require synchroniz 
ing-signal components during One field period 
which are different from those during a succeed 
ing field period. Thus, the feature of multiple 
interlace in a television system also adds ma 
terially to the complexity of the apparatus re 
quired for generating the required type of come 
posite synchronizing signal. Furthermore, the 
composite synchronizing signals conventionally 
utilized for multiple-interlaced scanning systems 
comprise line-doubling components in the signal 
preceding and succeeding the field-synchroniz 
ing components of the signal. These line 
doubling pulses have been provided in the same 
manner described above, rendering the apparatus 
required still more complicated.. 

Furthermore, the signal components of a come 
posite synchronizing signal, developed in the 
manner described above, may require consider 
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one or more of the above-mentioned disadvan 
tages of prior art generators. - 

In accordance with the invention, a synchro 
nizing-signal generator for a television transmits 
ter, adapted to generate a synchronizing signal 
for use in a multiple-interlaced scanning system 
in which synchronizing components thereof dur 
ing one field period are different from those dur 
ing a Succeeding field period, comprises a device 
including a plurality of radially-displaced cir 
cumferential patterns having predetermined an 
gular portions thereof corresponding to predeter 
mined portions of the signal to be generated, 
Means are provided for continuously scanning . 
the patterns in successive substantially circum 
ferential paths having predetermined angular 
portions radially displaced on the device and core 
responding to the dissimilarity of the field pe 
riods of the desired synchronizing signal to de 
velop an electrical effect corresponding to the 
pattern scanned. 
In accordance with a preferred embodiment of 

the invention, the above-mentioned portions of 
the circumferential patterns correspond, respec 
tively, to the portions of the signal to be gener 
ated including the line-synchronizing compo 
nents, which line-synchronizing components of 
one field period are substantially differently 
spaced with reference to the field-synchronizing 

80 components than are the line-synchronizing 
components of a succeeding field period. 

Also in accordance with a preferred embodi 
ment of the invention, one of the above-men 
tioned radially displaced patterns comprises a 

86 portion corresponding to the field-synchronizing 
components to be generated and the other com- , 
prises a portion corresponding to the line-syn 
chronizing components to be generated. In ac 
Cordance with a preferred modification of this 

40 last-mentioned preferred embodiment of the 
invention, the pattern corresponding to the field 
synchronizing components comprises substan 
tially all of one of the above-mentioned circum 
ferential patterns and another of the circumfer 

4 ential patterns, corresponding to the line 

able shaping in order to procure satisfactory 
operation. It is, therefore, also desirable to pro 
vide a synchronizing-signal generator in which 
the individual components are of a uniform and 
precisely determined wave form. - 

It is an object of the invention, therefore, to 

synchronizing components to be generated, is 
sCanned a plurality of times for each scansion of 
the pattern corresponding to the field-scanning 
period. 

60 For a better understanding of the present in 

provide an improved television synchronizing 
signal generator which is effective to eliminate 55 the appended claims. 

vention, together with other and further objects 
thereof, reference is had to the following descrip 
tion taken in connection with the accompanying 
drawings. and its scope, will be pointed out in 
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Fig. 1 of the drawings is a circuit diagram, 

partly schematic, of a complete television signal 
generating and -transmitting station including a 
Synchronizing-signal generator in accordance 
With the present invention; Fig. 2 is a detail ill 
lustration of a portion of the synchronizing-sig 
nal generator of Fig. 1; Figs. 3a and 3b are graphs 
of wave forms developed by a modification of the 
generator of Fig. 1 while Fig. 3c is a detail illus 
tration of a modification of the generator of Fig. 
1 for generating the wave forms of Figs. 3a. 
and 3b; Fig. 4 is a schematic diagram of a syn 
chronizing-signal generator in accordance with 
the present invention which comprises a scan 
ning disc; Fig. 5 is a circuit diagram of a further 
modification of the synchronizing-signal gener 
ator of Fig. 1; while Fig. 6 illustrates in detail 
a portion of the modified synchronizing-signal 
generator of Fig. 5. 

Referring now more particularly to the draw 
ings, in Fig.1 there is shown a complete television 
signal transmitter in accordance with the in 
vention. This transmitter comprises a conven 
tional signal-generating and - -transmitting cir 
cuit to adapted to be synchronized by, and to 
transmit a composite synchronizing signal de 
veloped by, a synchronizing-signal generator 
constructed in accordance with the present in 
vention; that is, a modulated-carrier signal is 
developed for radiation by an antenna circuit 2, 
3 which comprises, as modulation components 

thereon, the video signals to be transmitted and 
the composite synchronizing signal generated by 
the synchronizing-signal generator . 
The synchronizing-signal generator ff, which 

is adapted to generate a synchronizing signal for 
use in a multiple-interlace scanning system in 
which synchronizing components thereof during 
One field period are different from those during 
a successive field period, includes a cathode-ray 
tube 5 having therein an electron gun compris 
ing a cathode 4, a control electrode 6, first and 
Second accelerating anodes 7 and 8, a target 
electrode 9, and a collector electrode 20, to 
gether with suitable horizontal and vertical de 
flecting electrodes 2, 22 and 23, 24, respectively. 
Suitable unidirectional operating potentials are 
provided for cathode-ray tube 5 in a conven 
tional manner. Target electrode 9 includes a 
surface having thereon a plurality of, or spe 
cifically two radially displaced circumferential 
patterns having predetermined angular and ra 
dial portions thereof corresponding to predeter 
mined portions of the composite synchronizing 
signal to be generated. A plan view of target 
electrode 9 illustrating these patterns is shown 
in Fig. 2 of the drawings. The surface of target 
electrode 9 is preferably composed of a con 
ductive secondary electron-emissive material and 
the patterns are formed thereon by means of 
carbon deposits having a substantially lesser co 
efficient of secondary electron emission. The 
target electrode 9 of Fig. 2 comprises a circum 

, ferential pattern including portions F, F, corre 
sponding to the field-synchronizing components 
of the composite signal to be generated, a cir 
cumferential pattern including Carbon deposits 
L. corresponding to the line-synchronizing com 
ponents of one field period of the synchronizing 
signal to be generated, and a radially displaced 
circumferential pattern including carbon deposits 
L' corresponding to the line-synchronizing con 

2,265,848 
be considered to comprise field-synchronizing 
components and line-synchronizing components 
of one field period which are differently spaced 
with reference to the field-synchronizing com 
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ponents than the line-synchronizing components 
of the succeeding field period. 

In order to develop a composite synchronizing 
signal by means of the cathode-ray tube Syn 
chronizing-signal generator of Fig. 1, the pat 
terns of target electrode 9 are continuously 
scanned in successive substantially circumferen 
tial paths, having predetermined angular por 
tions radially-displaced on the target electrode 
9 and corresponding to the dissimilarity between 

successive field periods of the desired synchroniz 
ing signal, to develop an electrical signal corre 
sponding to the pattern scanned. Scanning cir 
cuits are provided for the cathode-ray tube 5 
so that the cathode ray of the tube scans the 
patterns on target electrode 9 in substantially 
circular paths. In order to provide the required 
scanning potentials for cathode-ray tube 5, the 
primary winding of a transformer 28 is connected 
to a suitable sinusoidal alternating current 
source, for example, the 60-cycle supply circuit. 
Secondary windings 29 and 30 of transformer 28 
are coupled to two suitable phase-splitting cir 
cuits in order to develop phase-displaced volt 
ages. One of the phase-splitting circuits includes 
series-connected condenser 3 and resistor 32 
coupled across windings 29 and 30 in series 
through resistors 33 and 34, while the other of 
the phase-splitting circuits includes a Series-Con 
nected condenser 35 and resistor 36 connected 
across windings 29 and 30 in series through re 
sistors 37 and 38. The coupling resistors 33, 34 
and 37, 38 are sufficiently large S0 that the cur 
rent in each phase-splitting circuit is substan 
tially in phase with the secondary voltage of 
transformer 28. Therefore, the voltage across 
condenser 3 is in quadrature With that acroSS 
resistor 32 and the voltage across Condenser 35 

50 
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ponents of the succeeding field period of the com 
posite signal to be generated. That is, the com 

is in quadrature with that across resistor 36. The 
voltages across condensers 3 and 35 are, how 
ever, of opposite polarity and are applied, re 
spectively, to the control electrodes of tubes 39 
and 40 to develop a balanced sinusoidal output 
voltage across load resistors 4 and 42 provided 
for tubes 39 and 40, respectively. This output 
voltage is applied to the horizontal deflecting 
plates 2 and 22 by way of coupling condensers 
43 and 44. A resistor 45 is coupled between de 
flecting electrode 22 and a tap 46 of a potential 
divider 47 to provide horizontal centering of the 
cathode-ray beam of tube 5 prior to deflection. 
The voltages across resistors 32 and 36 are also 

of opposite polarity and are applied, respectively, 
to the input electrodes of tubes 48 and 49 to 
develop a balanced sinusoidal output voltage for 
vertical deflection across load resistors 50 and 5 
provided for tubes 48 and 49, respectively. This 
output voltage is applied to the vertical deflecting 
plates 23, 24 through coupling condensers 52, 53. 
A resistor 54 is coupled between vertical deflect 
ing plate 23 and a tap on potentiometer 47 to 
provide vertical centering of the cathode-ra 
beam of tube 5 prior to deflection. 
In order to provide for scanning of the pat 

terns of target electrode 9 in a path, as repre 
sented by the dotted-line path A, B, C, D of Fig. 
2, that is, in substantially circumferential paths 
having angular portions radially displaced? on 
target electrode 9 and corresponding to thef dis 
similarity of the successive field periods of the 

posite synchronizing signal to be generated can 75 desired synchronizing signal, there is provided 
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means for alternately increasing and decreasing 
the amplitude of the deflecting voltages at period 
ic intervals during the frame-scanning cycle of 
the system. This means comprises means for pe 
riodically varying the amplitudes of the scanning 
fields of the cathode-ray tube 5. For this pur 
pose, a keying signal is developed by a unit 55 
which is utilized alternately to increase and de 
crease the amplification of tubes 39, 40 and 48, 
49. The unit 55 comprises tubes 56 and 57, to 
the input electrodes of which are applied, re 
spectively, the voltage across condenser 3 and 
the voltage across resistor 32. These voltages are 
in quadrature and, therefore, a 60-cycle voltage 
having a phase determined by the relative ampli 
fication of tubes 56 and 57 is developed across a 
load resistor 58 which is common to tubes 56 
and 5. Wariable degenerative cathode resistors 
59 and 60 are provided, respectively, for tubes 56 
and 57 in order that the relative amplification of 

O 

3 
will be seen that the amplitude of the quadrature 
space-displaced and phase-displaced scanning 
fields of cathode-ray tube 5 is periodically varied 
at a 30-cycle rate, thus causing the cathode-ray 
beam to travel in circular paths of different di 
ameters on the surface of target electrode 9. 
Furthermore, it will be seen that resistors 59 and 
60 provide a suitable means for manually ad 
justing the phase of the 30-cycle keying signal 
and that the system may be adjusted so that the 
radial change in the scanning of the patterns on 
target electrode 9 takes place during the scan 
ning of the field-synchronizing patterns F, F. 
Therefore, the system described is effective to 

5 develop a suitable composite synchronizing signal 
aCrOSS load resistor 25 for a double interlaced 
scanning cycle of 18% lines per field and 37 lines 
per frame, 4 broad field-Synchronizing pulses be 

20 
the tubes can be adjusted, thereby to develop an 
output voltage across load resistor 58 of any de 
sired phase relationship with respect to the Sup 
ply voltage to transformer 28. 
The signal output of tubes 56 and 5 is utilized 

to synchronize a conventional multivibrator re 
laxation oscillator, having a frequency equal to 
half that of the supply voltage of the system, that 
is, 30 cycles per second, and comprising vacuum 
tubes 6 and 62 and a load resistor 63. The cir 
cuit Constants of the relaxation oscillator are so 
proportioned that the signal output derived from 
resistor 63, comprising synchronous keying pulses, 
is of rectangular wave form with positive and 
negative pulses of equal duration, as indicated by : 
the curve W shown adjacent thereto. The key 
ing signal so derived is applied with a suitable 
amplitude, which is adjustable by means of a tap 
65 on resistor 63, to the screen grids of tubes 39, 
40 and 48, 49 to alter the gain of these tubes. 

In considering the operation of the system just 
described, it will be seen that as the cathode ray 
beam of tube 5 is incident on various portions of 
the pattern of the target electrode 9, synchro 
nizing-signal components are developed across a 
load resistor 25 in circuit with target électrode 9 
and supplied to the signal-generating and -trans 
mitting circuit to through a coupling condenser 
26 for synchronizing the signal-transmitting cir 
cuit 0 and for modulating the generated carrier 
signal. Specifically, the current output derived 
from target electrode f9 through load resistor 25 

25 

3) 

4) 

43 
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varies as the scanning beam is, or is not, incident 
on One of the target patterns of target electrode 
9. Furthermore, it will be seen that, if the scan- ; 
ning of target electrode 9 is in a path such as 
is indicated by A, B, C, D in Fig. 2, a composite 
Synchronizing signal is developed for the trans 
mitting circuit ?o of 18% line-synchronizing 
pulses per field period, 37 line-synchronizing 
pulses per frame period, and 4 broad pulses dur 
ing each field-retrace period, the generated syn 
chronizing signal thus being suitable for double 
interlace scanning systems. Furthermore, it will 
be seen that neglecting the effect of unit 55, the 
quadrature space-displaced and time-displaced 
scanning fields developed by the deflecting plates 
of cathode-ray tube 5 due to the voltages ap 
plied thereto from tubes 39, 40 and 48, 49 would 
cause the cathode-ray beam of tube 5 to be 
driven in a circle at the frequency of the power 
supply source utilized to energize the primary 
winding of transformer 28. In considering the . 
operation of the complete system just described, 
in view of the partial descriptions given above, it 

ing developed during each field-retrace interval 
of the system. It will be understood that a suit 
able output voltage could also be taken from a 
load circuit coupled to collector electrode 26 
rather than from target electrode 9, as de 
scribed. 

In Figs. 3a and 3b of the drawings, there are 
illustrated in detail portions of a composite syn 
chronizing signal for successive fields conforming 
to the present standards of the Radio Manufac 
turers Association: This signal comprises line 
doubling or equalizing pulses D and field synchro 
nizing pulses Ffor each field period, line-synchro 
nizing pulses L. for one field period, and line pulses 
L' for the succeeding field period which are dis 
placed one-half of the line period from the line 
pulses L of the first field period. A portion of 
a target electrode 9 corresponding to target 
electrode 9 of Fig. 1 is shown in Fig. 3c having 
patterns thereon suitable for developing a com 
posite synchronizing signal conforming to the 
above-mentioned standards; portions of the pat 
tern of element 9" which correspond to pattern 
portions of element 9 have similar reference 
numerals. 

It is believed that the operation of the modifi 
cation of the invention illustrated in Figs.3a, 3b 
and 3c will be readily understood from the de 
scription given with reference to the operation of 
Fig. 1, and it will be understood that the patterns 
of element 19' are scanned in a path A, B, C, 
D', corresponding to path A, B, C, D of Fig. 2. 

In Fig. 4 there is illustrated schematically a 
television synchronizing-signal generator in ac 
cordance with the invention utilizing a scanning 
disc in place of the synchronously-operated 
cathode-ray tube 5 of Fig. 1. The generator of 
Fig. 4 thus comprises a scanning disc 70 oper 
ated by a motor 7 through suitable supply leads 
72, 73. The motor 7 is of the synchronous type 
and scanning disc 70 comprises thereon a series 

tis 

of slots arranged in a pattern corresponding to 
either of the target patterns described above. In 
Order to develop a suitable synchronizing signal 
from the arrangement, a light source is provided 
including lamps 74 and 75, lamp 74 being dis 
posed to transmit light through the apertures 
in the outer circumferential pattern path and 
lamp 75 being disposed to transmit light through 
the inner circumferential pattern path. A suit 
able Synchronous switch 76 is provided for ener 
gizing lights 74 and 75 alternately, while a 
photo-Sensitive device 77, responsive to light 
transmitted through the apertures in disc 70, 
is utilized to develop a composite synchronizing 
signal which is thereafter supplied to an ampli 
fier 8, from the output terminals 79 and 80 of 



4. 
which is derived the desired composite syn 
chronizing signal. The synchronous switch 76 
may be similar to the synchronous keying unit 55 
of Fig. 1 and is so arranged that one of the lights 
74, 75 is always energized and the switching is 
such as to effect a scanning path analogous to 
those described above. 
whether the apertures are moved and the light 
source means 74, 75 is maintained Stationary or 
vice versa, and the arrangement of Fig. 4 thus 
comprises a means for scanning the patterns or 
apertures in substantially circumferential paths 
having predetermined angular portions radially 
displaced. 

In considering the arrangements which have 
so far been described, it will be seen that, in 
order to develop a signal in accordance with the 

That is, it is immaterial 
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above-mentioned standards, a pattern including 
441 radial bars is required, the bars correspond 
ing to the line-synchronizing pulses during a 
complete frame-scanning cycle. These bars 
must be resolved in the scanning process, Which 
requires a cathode-ray beam having an extreme 
ly fine spot size at the target or a target elec 
trode in the cathode-ray tube of a very large 
diameter. The modification of the invention ill 
lustrated in Fig. 5 is one in which these Severe 
requisites are not present. In the arrangement 
of Fig. 5, the cathode-ray beam is caused to 
traverse the same circular path a plurality of 
times during each field period in order to gen 
erate line-synchronizing components and is then 
radially-displaced to scan another pattern to 
generate field-synchronizing components and 
line-doubling components so that a composite 
synchronizing signal in accordance with the 
R. M. A. standards is developed. In order to 
effect rotation of the cathode-ray beam at the 
relatively high frequency required, an oscillator 
85 is provided for generating sinusoidal oscilla 
tions at a frequency of 630 cycles per second, 
the oscillator being synchronized from the power 
source 86, representing the alternating current 
source supplying the transmitter for which the 
synchronizing signal is to be generated. Phase 
displaced voltages are supplied from Oscillator 
85 to the cathode-ray tube of the system, through 
a phase adjuster 87 and suitable phase-splitting 
circuits and amplifiers similar to those of Fig. . 
Circuit elements in Fig. 5 which are similar to 
those of Fig. 1 have identical reference numerals 
with the addition of a prime. Thus, the circuit 
of Fig. 5 comprises a phase-splitting circuit 
including a series-connected resistor 88 and Con 
denser 89 coupled across a winding 90 which, 
in turn, is coupled to the output circuit of phase. 

20 
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35 

40 
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adjuster 87, for supplying a voltage of suitable 
phase to a tube 98 having a load resistor 42. 
In order to develop a balanced output voltage, 
there is provided a phase-inverting tube 99, the 
control grid of which is connected to a tap 9 
on resistor 42, while a common cathode resistor 
92 is provided for tubes 98 and 99. Similarly, 
a resistance network including series-connected 
resistors 93 and 94 provides an input voltage for 

60 

65 
tube OO in quadrature with that applied to a 
tube 98. In order to develop a balanced output 
voltage, there is provided a phase-inverting tube 
o, the control grid of which is connected by 
means of tap 95 to load resistor 5’ of tube 0. 
A common cathode resistor 96 is provided for 
tubes D and O. In order to scan angular 
portions of the target electrode in circumferen 
tial paths which are radially-displaced, there is 
provided a pulse generator 97, the function of 

70 

75 
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which is analogous to that of generator 55 of 
Fig. 1 and which may be of a similar type. The 
pulse generator 97 is synchronized by the alter 
nating current source 86 and is adapted to pro 
vide a rectangular-pulse wave form, the period. 
of the pulses being 60 cycles per Second. The 
output of pulse generator 97 is of rectangular, 
wave form with the duration of the positive 
pulses A30 that of the negative pulses, as illus 
trated by curve W' adjacent thereto. This pulse 
output of generator 97 is applied to the screen 
electrodes of tubes 98, 99, 00, and ?o in order 
to increase the amplification of these tubes dur 
ing the positive pulses and decrease such ampli 
fication during the negative pulses. 

In utilizing the modification of the invention 
illustrated by the circuit of Fig. 5, the cathode 
ray tube is provided with a target electrode in 
accordance with that represented by target elec 
trode 9' of Fig. 6. This target electrode com 
prises a pattern in which substantially all of the 
outer circumferential path corresponds to field 
Synchronizing components and line-doubling 
components of the signal which is to be gen 
erated, that is, to the field-retrace interval, 
while Substantially all of the inner circumferen 
tial path thereof corresponds to line-synchroniz 
ing components to be generated. The signal to 
be generated can thus be considered to consist 
of line-Synchronizing components, line-doubling 
Components, and field-synchronizing components 
corresponding to one field period, and line-dou 
bling and field-synchronizing components for a 
Succeeding field period which are differently 
Spaced with reference to the line-synchronizing 
components than those of the first-mentioned 
field period. - 

In considering the operation of the system of 
Fig. 5, it will be seen that quadrature phase 
displaced sinusoidal voltages of 630 cycles are 
applied to the deflecting plates of the cathode 
ray tube and that, in the absence of any further 
control, the cathode ray of the tube would be 
rotated in a circular path at a frequency of 630 
Cycles. However, as explained in connection with 
the circuit of Fig. 1, the amplitudes of the deflect 
ing voltages supplied to the cathode-ray tube 5 
are alternately increased and decreased by means 
of the applied pulse voltage. 
The deflection potentials of the cathode-ray 

tube 5 of the modification of the invention illus 
trated in Fig. 5 are adjusted so that the cathode 
ray beam of the tube scans a circular pattern 
corresponding to the inner path illustrated on 
the target electrode f 9' of Fig. 6 during the 
negative pulses from generator 97, and, during a 
positive pulse from generator 97, the cathode 
ray beam Scans the outer circumferential path. 
The relative phase of the scanning potentials 
Supplied to the deflecting plates and the pulses 
from generator 97 is adjusted by means of phase 
adjuster 87 so that the amplitude of the scan 
ning potentials is caused to increase just before 
components corresponding to line-doubling and 
field-synchronizing components are to be gen 
erated and to decrease just after such Com 
ponents have been generated. Therefore, it will 
be seen that the Cathode-ray beam of tube 5 is 
caused to scan the pattern illustrated by the 
dotted lines of Fig. 6. That is, beginning at 
point A', a pattern is scanned corresponding to 
one set of field-synchronizing and line-doubling 
components while, at point B', the scanning 
beam is switched back to the inner circle to 
scan portions of the pattern corresponding to 
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line-synchronizing components. The inner circle 
is thus scanned ten times in order to generate 
the line-synchronizing pulses of a complete field 
period and the scanning beam is thereafter 
switched back to the outer circumferential path 
at point C' in Order to generate the succeeding 
line-doubling and field-synchronizing compo 
nents corresponding to the next field-retrace in 
terval. The Scanning beam is again switched 
back to the inner circle at point D', after which 
time the inner pattern is again scanned a plural 
ity of times in order to generate line-synchroniz 

O 

ing components for the succeeding field period, 
after which the cycle repeats. 

It will be noted that there are 21 line bars on 
the inner circle of target electrode 9' which 
also extend to the outer circle so that in 10 
revolutions of the Scanning beam on the inner 
circle and one-half revolution on the outer circle, 
a field of 220.5 lines is scanned, corresponding to. 
a total of 441 lines for the complete frame cycle 
of 21 revolutions. 

It will also be understood that the principle o 
the invention illustrated in Fig. 5 is not limited 
to the particular scanning frequencies and the 
particular pattern shown but that the modifica 
tion of the invention illustrated in Fig. 5 may be 
utilized with other scanning patterns and dif 
ferent numbers of bars on the target pattern. 
Furthermore, it will be understood that the 
principle of the invention illustrated in Fig. 5 
is equally applicable to a system using other types 
of interlaced scanning. For example, in a sys 
ten utilizing triple interlaced scanning, the target 
electrode can be provided, with three groups of 
patterns on the outer circle representing the 
field-synchronizing pulses together with their as 
Sociated line-doubling pulses for each of the three 
successive field-retrace intervals, and each of 
these patterns would then cover an angular por 
tion of 120 degrees of the outer circumferential 
path. 
While there have been described what are at 

present considered to be the preferred embodi 
ments of the invention, it will be apparent to 
those skilled in the art that various changes and 
modifications may be made therein without de 
parting 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 synchronizing-signal generator for a tele 

vision transmitter adapted to generate a syn 
chronizing signal for use in a multiple-interlace 
scanning system in which Synchronizing compo 
nents thereof during one field period are different 
from those during a succeeding field period Con 
prising, a device having a plurality of radially 
displaced circumferential patterns having prede 
termined angular portions thereof correspond 
ing to predetermined portions of the signal to be 
generated, and means for continuously scanning 
said patterns in successive substantially circum 
ferential paths having predetermined angular 
portions radially displaced on said device and 
corresponding to the dissimilarity of Said field 
periods of the desired synchronizing signal to de 
velop an electrical signal corresponding to the 
patterns scanned. 

2. A synchronizing-signal generator for a tele 
vision transmitter adapted to generate a syn 
chronizing signal for use in a multiple-interlace 
scanning system in which synchronizing compon 

5 

from those during a succeeding field period com 
prising, a device having two radially-displaced 
circumferential patterns having, predetermined 
angular portions thereof corresponding to pre 
determined portions of the signal to be generated, 
and means for continuously scanning said pat 
terns in successive substantially circumferential 
paths having predetermined angular portions ra 
dially displaced on said device and correspond 
ing to the dissimilarity of said field periods of 
the desired synchronizing signal to develop an 
electrical signal corresponding to the patterns 
Scanned. 3. A synchronizing-signal generator for a tele 
vision transmitter adapted to generate a syn 
chronizi-g signal including line-synchronizing 
components and field-synchronizing components 

20 
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30 

35 

40 

50 

for use in a multiple-interlace scanning system 
in Which synchronizing signals during one field 
period are different from those during a succeed 
ling field period comprising, a device having a 
plurality of radially-displaced circumferential 
patterns having preuetermined angular portions 
thereof corresponding, respectively, to the por 
tions of une Signal to be generated including the 
illne-Synchronizing compouents, said pauerns 
corresponding to the Lue-synchronizing compo 
nel its of One neid period peing auuerently spaced 
With reIerence to tnose corresponding to the 
field-Syilcanonizing componenus than tinose cor 
eSponulling to Une lure-syncuronizing components 

of a succeeding neid period, and means fur con 
tinuously scalining said patterns in successive 
SuoStantlally Clcumlerential patins having pre 
detenlined anguar poruluns rauially ausplaced 
On Sald device and corresponding to the assum 
larity of Saud neid periuas of line aesired Syl 
chronizing signal to develop an electrical signal 
COresponditug to the patterns Scanned. 

4. A syllon Louizling-signal. generator for a tele 
vision translululer adapted to generate a syn 
Clonizing Slgnal licuoung une-sycnronzug 
Components and field-syncaronuzlug compunents 
for use in a multiple-internace sca uning system 
in Willch SynCarolizing couponents autung one 
field period are querent Irum unuse Olli. Ilg a 
Slcceeulag field period cumprising, a device hav 
ing a plurality of radually-cusplaced circumler 
ential pauterils having dutierent predetermined 
portions tileleof currespunculug to the neid-syn 
Gillonizing components to be generated and to 
the line-syncinronizing componeuts to be gen 
eel, and neans Ior convinuously scannung said 
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65 

70 

paleinS la Successive StoSailaly Cll Cuneel 
tlal paths naving predetermined angular p0tlOnS 
adually displaced on Sald device and correspond 
ing to the dissimilarity of said field periods of 
the desired. Synchronizing signal to develop an 
electrical signal corresponding to the patterns 
SCanned. 

5. A Synchronizing-signal generator for a tele 
vision transmitter adapted to generate a syn 
chronizing signal, including line-synchronizing 
components, equalizing components, and field 
synchronizing components for use in a multiple 
interlace Scanning system in which synchronizang 
components during one field period are different 
from those during a succeeding field period com 
prising, a device having a pluraluty of radially 
displaced circumferential patterns having pre 
determined portions thereof, respectively, corre 
sponding to the field-synchronizing components 
and equalizing components to be generated and 
to the line-synchronizing components to be gen 

ments thereof during one field period are different s erated, and means for continuously scanning said 
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patterns in successive substantially circumfer 
ential paths having predetermined angular por 
tions radially displaced on said device and cor 
responding to the dissimilarity of said field pe 
riods of the desired synchronizing signal to de 
velop an electrical signal corresponding to the 
patterns Scanned, 

6. A Synchronizing-signal generator for a tele 
vision transmitter adapted to generate a syn 
chronizing signal including line-synchronizing 
components and field-synchronizing components 
for use in a multiple-interlace scanning system 
in which Synchronizing components during one 
field period are different from those during a 
succeeding field period comprising, a device hav 
ing a plurality of radially-displaced circumfer 
ential patterns including substantially an entire 
circumferential path corresponding to the field 
Synchronizing components to be generated and 
the remaining patterns corresponding to the 
line-synchronizing components to be generated, 
and means for continuously scanning said pat 
terns in successive substantially circumferential 
paths having predetermined angular portions ra 
dially displaced on said device and correspond 
ing to the dissimilarity of said field periods in 
cluding means for scanning said pattern portions 
corresponding to the line-synchronizing compo 
nents a plurality of times for each scansion of 
Said pattern portion corresponding to the field 
Synchronizing components to develop an electri 
cal signal corresponding to the pattern scanned. 

7. A synchronizing-signal generator for a tele 
Vision transmitter adapted to generate a syn 
chronizing signal including line-synchronizing 
Components and field-Synchronizing components 
for use in a multiple-interlace scanning System 
in which Synchronizing Components during one 
field period are different from those during a 
succeeding field period comprising, a device hav 
ing a plurality of radially-displaced circumfer 
ential patterns having predetermined portions 
thereof, respectively, corresponding to the field 
synchronizing components to be generated and 
to the line-synchronizing components to be gen 
erated, and means for continuously scanning said 
patterns in successive substantially circumferen 
tial paths having predetermined angular portions 
radially displaced on said device and correspond 
ing to the dissimilarity of said field periods in 
cluding means for Scanning Said pattern portions 
corresponding to the line-synchronizing compo 
nents a plurality of times for each scansion of 
said pattern portion corresponding to the field 
synchronizing components to develop an electri 
cal signal corresponding to the pattern Scanned. 

8. A synchronizing-signal generator for a tele 
vision transmitter adapted to generate a Syn 
chronizing signal including line-Synchronizing 
components and field-synchronizing components 
for use in a double-interlace Scanning System in 
which synchronizing components during one field 
period are different from those of the Succeeding 
field period comprising, a device having two 
radially-displaced circumferential patterns sub 
stantially all of one of which corresponds to the 
field-synchronizing components to be generated 
and substantially all of the other of which cor 
responds to the line-synchronizing components 
to be generated, means for continuously Scanning 
said patterns in successive substantially circun 
ferential paths having predetermined angular 
portions radially displaced on said device and 
corresponding to the dissimilarity of said field 
periods of the desired synchronizing signal and 
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2,265,848 
including means for scanning said other portion 
a plurality of times for each scansion of said one 
portion to develop an electrical signal corre 
Spending to the pattern scanned. 

9. A Synchronizing-signal generator for a tele 
Vision transmitter adapted to generate a syn 
chronizing signal for use in a multiple-interlace 
Scanning System in which synchronizing compo 
nents during one field period are different from 
those during a succeeding field period compris 
ing, a Cathode-ray tube including a target having 
thereon a plurality of radially-displaced circum 
ferential patterns having predetermined angular 
portions thereof corresponding to predetermined 
portions of the signal to be generated, means for 
continuously scanning said target in successive 
Substantially circumferential paths having pre 
determined angular portions radially displaced 
On Said device and corresponding to the dissimi 
larity of said field periods of the desired syn 
chronizing signal to develop an electrical signal 
corresponding to the patterns scanned. 

10. A synchronizing-signal generator for a . 
television transmitter adapted to generate a syn 
chronizing signal for use in a multiple-interlace 
Scanning System in which synchronizing compo 
nents during one field period are different from 
those during a succeeding field period compris 
ing, a cathode-ray tube including a target having 
thereon a plurality of radially-displaced circum 
ferential patterns having predetermined angular 
portions thereof corresponding to predetermined 
portions of the signal to be generated, means for 
generating quadrature space-displaced and time 
displaced sinusoidal scanning fields, and means 
for periodically varying the amplitude of said 
fields for continuously scanning said target in 
successive substantially circumferential paths 
having predetermined portions radially displaced 
On Said target and corresponding to the dissimi 
larity of said field periods to develop an electrical 
signal corresponding to the patterns scanned. 

li. A Sychronizing-Signal generator for a 
television transmitter adapted to generate a 
synchronizing signal for use in a multiple-inter 
lace scanning system in which synchronizing 
Components during One field period are different 
from those during a succeeding field period com 
prising, a Cathode-ray tube including a target 
having thereon a plurality of radially-displaced 
circumferential patterns having predetermined 
angular portions thereof corresponding to pre 
determined portions of the signal to be generated, 
means for generating quadrature space-displaced 
and time-displaced sinusoidal scanning fields to 
Scan said target in a circular path, means for 
generating Synchronous keying pulses, and means 
for utilizing said keying pulses periodically to 
vary the amplitude of said scanning fields con 
tinuously to scan said target in successive sub 
Stantially circumferential portions having pre 
determined paths radially displaced on said 
target and corresponding to the dissimilarity of 
said field periods to develop an electrical signal 
Corresponding to the pattern scanned. 

12. A synchronizing-signal generator for a 
television transmitter adapted to generate a 
Synchronizing signal for use in a multiple-inter 
lace scanning system in which synchronizing 
components thereof during one field period are 
different from those during a succeeding field 
period comprising, a scanning disc having therein 
apertures forming a plurality of radially-disa 
placed circumferential patterns having predetero 
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mined angular portions thereof corresponding to 
predetermined portions of the signal to be gen 
erated, means including a photosensitive device 
and a light-source means for continuously scan 
ning Said apertures in successive substantially 
circumferential paths having predetermined 
angular portions radially displaced on said device 
and corresponding to the dissimilarity of said 
field periods of the desired synchronizing signal 
to develop an electrical signal corresponding to 
the apertures Scanned. . 

13. A Sychronizing-signal generator for a 
television transmitter adapted to generate a 
synchronizing signal for use in a multiple-inter 
lace scanning system in which synchronizing 
components thereof during one field period are 
different from those during a succeeding field 
period comprising, a scanning disc having therein 
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apertures forming a plurality of radially-dis 
placed circumferential patterns having predes 
termined angular portions thereof corresponding 
to predetermined portions of the signal to be 
generated, means including a photosensitive de 
vice and a light-source means for continuously 
scanning said apertures in successive substan 
tially circumferential paths, means for generat 
ing synchronous keying pulses, and means for . 
utilizing said keying pulses to shift the scanning 
path so. that said apertures are scarined in sub 
stantially circumferential paths having predeter 

ing to the apertures scanned. 

nined angular portions radially displaced on said 
target and corresponding to the dissimilarity of 
said field periods of the desired synchronizing 
signal to develop an electrical signal correspond 

HAROLD M. LEWIs. 


