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This invention relates to a system for produc 
ing synchronizing signals such as are used to 
maintain television receiving sets in synchronous 
operation with the television transmitting SyS 
tem. Such synchronizing signals are also used 
to maintain various parts of a television trans 
mitting system in synchronism. More Specifically, 
the present invention relates to a simple and 
compact system whereby master synchronizing 
impulses may be produced for controlling a tele 
vision system, the master synchronizing impulses 
being utilized for controlling the operation of 
cathode ray beam deflection generators and for 
controlling impulse generators such as a multi 
vibrator or blocking os Llator that may produce 
various wave forms such as those required by the 
R. M. A. television standards. 
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In previously used master synchronizing signal 
impulse generators, a considerable number of 
tubes have been employed and normally, such 
systems generally use a plurality of multivibra 
tors, relaxation oscillators, counter circuits, Or 
blocking Oscillators in order that the various 
necessary frequencies may be produced and may 
bear the proper phase relationship with respect 
to each other. In Such known systems, it is gen 
erally the practice to generate the line deflection 
frequency of 13,230 cycles per second directly by 
some type of an electronic oscillator and to use 
these oscillations for controlling various circuit 
means for frequency division whereby a frequency 
of 60 cycles per second may be produced which 
will bear a desired relationship to the originally 
produced 13,230 cycles per second. The 60 cycle 
voltage variations must have very rigid phase 
relationship with respect to power supply fre 
quency and such relationship is difficult to main 
tain in electronic systems due to voltage surges 
in the power line. Such electronic systems, as 
stated above, require a great number of tubes and 
are somewhat critical in adjustment and opera 
tion. These systems are expensive to marufac 
ture, and in view of the fact that so many types. 
and so many frequency devices are necessary, a 
failure of one part of the apparatus is difficult to 
locate and in fact, it is not infrequent that the 
entire panel must be returned to the factory 
for proper and complete diagnosis. In the pres 
ent invention, a relatively small number of tubes 
are used, and the system is very simple, so that 
the cost of producing the synchronizing impulse 
generator is very materially reduced, and further 
more, should any trouble arise, it is not difficult 
to diagnose the trouble and to make the neces 
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operation again. Moreover, the characteristics 
of the tubes used may vary within fairly wide 
limits without affecting the phase rigidity or 
wave form of the impulses produced. With the 
present system, even in view of its simplicity, it 
is possible to produce the vertical and horizontal 
synchronizing impulses and to maintain any de 
sired phase relationship between these impulses. 
Accordingly, it is one purpose of the present in 

vention to provide a master television synchroniz 
ing impulse generator which is simple in opera 
tion and which employs a minimum of parts 
and tube complements. 

Still another purpose of the present invention 
resides in the provision of a master television 
synchronizing impulse generator which will pro 
duce both the vertical and the horizontal syn 
chronizing impulses at double or single line fre 
quency, the system being simple in arrangement 
and relatively easy to maintain in proper operat 
ing condition. 
Other purposes and advantages of the present 

invention will become more apparent to those 
skilled in the art from a reading of the following 
specification and claims, particularly when con 
sidered with the drawing, wherein: 

Figure 1 represents a preferred circuit arrange 
ment of the present invention, and, ... " 

Figure 2 shows the wave forms occurring at 
Various points in the circuit shown in Figure 1. 
In the present invention, a voltage variation 

of sinusoidal wave form is generated, the fre 
quency of the wave form being equivalent to the 
desired frequency for horizontal scanning. In 
present television systems this frequency is 
13,230 cycles per second. A preferred manner 
of producing the 13,230 cycle sine wave voltage 
variation is by means of a synchronous motor O 
Operated from a 60-cycle power line. If such a 
device is used, and if the motor has a rotation 
speed of 1800 R. P. M., then a disc 2 connected 
to the armature should have 441 teeth cut in , 
the peripheral portion f3 thereof so that the de 
sired frequency may be generated. Associated 
with the disc 2, which is attached to the arma 
ture of the motor f0, is a stationary member 4 
in the form of an annulus, the inner surface of 
which is provided with 441 cooperating teeth, 
the shape of the teeth on both the periphery of 
the rotating member 2 and the stationary mem 
ber 4 corresponding somewhat to the teeth used 
in ordinary spur gears. The external diameter 
of the rotating peripheral member 3 and the in 
ternal diameter of the stationary member 4 sary part replacement to place the system in 53 should be only slightly different in dimension so 



2 
that there is only a relatively small distance be 
tween the teeth of the rotating member and the 
cooperating teeth of the stationary member f4. 
When the rotating member is in such a position 
that the teeth of the two members 3 and 4 are 
opposite each other, then a maximum capacity 
relationship will exist between the two members. 
However, when the rotating member is moved 
Sufficiently to place the teeth of the rotating 
member opposite the space between the teeth of 
the stationary member, then a minimum capacity 
relationship will exist. This capacity relation 
ship is utilized to produce the voltage variation 
for controlling the first tube of the master syn 
chronizing impulse generator. Furthermore, if 
the width of the top of the teeth and the space 
between the teeth are substantially equal, the 
voltage variation produced when the rotating 
member is revolved can be made to have substan 
tially a sinusoidal wave form. 
The rotating member 2 is preferably made of 

an insulating member Such as "Bakelite,' while 
the peripheral portion f3 carrying the teeth is 
made of brass or some similar easily milled non 
Fragnetic conducting material. The brass ring 
or peripheral member 3 may be attached to the 
insulating portion 2 by any desired known 
eas. 
For producing voltage variations of 60 cycles 

per second, diametrically opposed conducting in 
serts are placed along radial paths within the 
insulating portion of the rotating member 2, 
these inserts being connected electrically to the 
external conducting member 3 and to the shaft 
of the motor f0 which is in turn connected to 
ground. Cooperating with the side of the rotat 
ing member 12 are a pair of stationary conduct 
ing members 8 which are also diametrically op 
posed with respect to the axis of the rotating 
member and which cooperate with the inserts 6 
in Such a manner that, as the disc is rotated, a 
certain variable capacity relationship will exist 
between the rotating and stationary members f6 
and 8 respectively. Accordingly, maximum ca 
pacity between these members will exist twice 
for each revolution of the disc, and this maxi 
num capacity relationship will only exist for a 
predetermined relatively short space of time as 
determined by the arcuate width of the stationary 
and/or rotating members. Since the motor is 
Operated from a 60-cycle power line and since 
the motor is synchronous in operation, the volt 
age variations which may be derived from the 
stationary members 8 will be at the rate of 60 
cycles per second, but, what is more vital, and 
irrespective of any change in the 60-cycle power 
line so far as frequency is concerned, a ratio of 
220% to 1 will exist between the voltage varia 
tions produced at the stationary ring f4 as com 
pared to the voltage variations which are derived 
from the stationary members 8. This relation 
ship is very important and must be maintained 
if proper synchronous operation of a television 
system is to result. Although a voltage variation 
of substantially sinusoidal wave form may be de 
rived from the stationary ring member 4, the 
voltage variation of 60 cycles which is derived 
from the stationary members 8 is not sinusoidal 
in shape in view of the relatively small width 
of the numbers 6 and 8 as compared to their 
distribution. A certain differentiating effect 
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caused by the circuit is produced on the short 
generated impulse so that the impulses derived 

2,254,626 
short in duration and have a wave form similar 
to the shape of the curve 9 shown in Figure 1. 
The circuit arrangement which is associated 

With the motor for producing the desired fre 
quencies is also shown in Figure 1. In order that 
the voltage variations as derived from the sta 
tionary member 4 will be of a practical value in 
intensity, the stationary ring 4 is connected to a 
Source of positive potential through a load re 
sistance 2. Coupled to the ring 14 is a tuned 
circuit including inductances 20 and 22, and a 
condenser 24. The values of the inductances and 
the condenser are so chosen that the circuit 
resonates at substantially the produced fre 
quency. The coupling between the resonant cir 
cuit and the stationary ring member 4 is by way 
of condenser 26. 

Electromagnetically associated with the first 
resonant circuit is another resonant circuit which 
includes the inductances 28 and 30, as well as 
the condensers 32 and 34. This resonant circuit 
is also tuned to substantially the frequency pro 
duced at the stationary ring 4. The inductances 
22 and 30 are relatively closely coupled, but for 
adjustment purposes the mutual coupling of these 
two inductances is preferably manually variable 
as indicated by the arrow drawn through the two 
inductances. Furthermore, the condenser 32 is 
preferably made adjustable in order that the 
resonance point of the second resonant circuit 
may be shifted for varying the phase relationship 
of the voltage appearing in the second resonant 
circuit with respect to the voltage appearing in 
the first resonant circuit. This shifting in phase 
is desirable for reasons which will be pointed out 
later. s 
An amplifier tube 36 is provided having a 

cathode, a control electrode and an anode. The 
cathode is connected to ground potential through 
a resistance 40 which is by-passed by condenser 
42 in order that the desired potential relationship 
may be produced between the control electrode 
and the cathode. Furthermore, the anode of tube 
36 is connected to the source of positive potential 
through the load resistance 44. The voltage 
variations which appear in the second tuned cir 
cuit including the inductances 28 and 30 and the 
capacitances 32 and 34 are applied to the control 
electrode of the amplifier tube 36 to alter the 
impedance of this tube. Accordingly, the current 
appearing in the load resistance 44 will be varied 
and the potential of the anode of tube 36 will 
fluctuate in accordance with the potential ap 
plied to the control electrode of the tube. The 
wave form which is applied to the control elec 
trode of tube 36 is shown by way of example in 
the curve 46 in Figure 2. This voltage variation 
is substantially of sinusoidal wave form, as 
pointed out above. 
The output from the amplifier tube 36, which is 

a 13,230 cycle voltage variation of substantially 
sinusoidal wave form as indicated at 46 in Figure 
2, is applied to an electron tube 38. This tube 
also includes a cathode, a control electrode and 
an anode. The cathode of tube 38 is connected 
to the cathode of tube 36 while the control elec 
trode is connected to ground by way of a rela 
tively high resistance 48. The control electrode 
of tube 38 is also coupled to the anode of the 
amplifier tube 36 by way of condenser 50. The 
grid current rectification or diode action, to 
gether with the potential of the cathode of tube 
38, permits this tube to act as a clipper, so that 
it responds to only a portion of the applied volt 

from the stationary members 18 are relatively 75 age so far as the wave form is concerned. Ac 
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cordingly, with a predetermined design of the 
clipper tube 38, a wave form such as shown at 
52 in Figure 2 is present at the anode of the tube 
38, since tube 38 is made conductive only by the 
positive peaks of the applied wave form as shown 
in Figure 2. The anode of tube 38 is connected 
to a source of positive potential through a load 
resistance 54, and the anode of the clipper tube 
38 is also connected to ground through resistance 
56 in order that the potential applied to the 
anode of the tube may be reduced. Further 
more, the use of the resistance 56 assists in flat 
tening the tops of the impulses of wave form 52. 
In view of the characteristics and the biasing of 
the clipper tube 38, a voltage variation having a 
Wave form such as indicated at 52 in Figure 2 

O 
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through a load resistance. T4, and the voltage 
variation is impressed across a potentiometer. T6 
by means of a condenser 78. The intensity of 
the voltage variations which are present at the 
output terminals 80 may therefore be controlled 
by an adjustment of the movable contact along 
the potentiometer 76. The wave form which 
may be derived from the terminals 80 is repre 
sented by the curve 82 of Figure 2. 
From the above it may be seen that through 

the use of a relatively small number of tubes tele 

is present at the anode of this tube, the funda 
mental frequency of the voltage variations bein 
13,230 cycles per second. 
The voltage variation which is present at the 

anode of the clipper tube 38 is impressed across 
a differentiating circuit including condenser 58 
and inductance 60. The resistance 60' indicates 
the inherent resistance of the inductance 60, and 
in fact, the inductance 60 may be replaced by a 
resistance. These elements are chosen of such a 
value that the voltage variation which is present 
at the anode of the clipper tube 38 will be dif 
ferentiated and accordingly, the initial portion 
of each impulse of the voltage variation at the 
clipper tube 38 will produce a short impulse in 
the voltage at the junction of the condenser 58 
and the inductance 60, whereas the trailing por 
tion or final portion of each impulse of the voltage 
variation at the anode of tube 38 will produce a 
short impulse of opposite polarity at the junction 
of the condenser 58 and the inductance 60. Ac 
cordingly, the wave form appearing at the junc 
tion of the condenser 58 and the inductance 60 
will be similar to that shown at 62 in Figure 2. 
This voltage variation is applied to the control 
electrode of an amplifier tube 64 which tube 
includes a cathode, a control electrode and an 
anode. The cathode is connected to ground, 
whereas the anode is connected to the source of 
positive potential through a load resistance 66. 
Since the tube 64 operates as an amplifier tube, 
the wave form of the voltage variation which 
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vision line synchronizing impulses may be pro 
duced which are relatively short in duration and 
which occur at the desired line frequency. The 
impulses as derived from the output terminals 80 
are of sufficient intensity to drive a power output 
tube Such as a 6L6 or a 6W6. If reversal of phase 
is desired an additional stage of amplification 
may be interposed between the output terminals 
80 and the power amplifier tube to which the sig 
nals are applied. 
In view of the shape of the rotating inserts 6 

and the stationary members 8, the voltage varia 
tion which is present at the terminals f B is sub 
stantially as shown at 9 in Figure 1 and corre 
sponds very closely to the wave form shown at 62 
in Figure 2 for the reasons given above. In order 
to increase the intensity of these voltage varia 
tions the stationary members 8 are connected to 
a source of positive potential through a high 
resistance 83, and these voltage variations are 
impressed upon the control electrode of an am 
plifier tube 84. This tube includes a cathode, a 
control electrode and an anode, and the control 
electrode is connected to ground by way of re 
sistance 86. The cathode of the tube may be 
connected directly to ground or may be connected 
thereto through a cathode resistance. The con 
trol electrode of the tube 84 is coupled to the sta 
tionary plates 8 by way of condenser 88 so that 
the voltage variations from the plates 8 may be 
impressed upon the control electrode of the tube 
84. The anode of this tube is connected to a 
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appears at the anode of this tube is substantially 
identical with the wave form which is impressed 
upon the control electrode of the tube, and ac 
COrdingly resembles the curve shown at 62 in 
Figure 2. The value of the inductance 60 is ad 
justed or chosen to produce impulses of the de 
sired width since changes in the value of the 
inductance alter the width of the positive and 
negative impulses produced by the differentiating 
effect described above. . 
Another clipper tube, 68, is also used which 

includes a cathode, a control electrode and an 
anode, the cathode of the clipper tube 68 being 

. connected to ground and the control electrode 
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being connected to ground by way of a high grid. 
resistance 70. The control electrode of the clip 
per tube 8 is coupled to the anode of tube 64 by 
way of condenser 72. The grid current rectifi 
cation or diode action causes tube 68 to operate 
as a clipper tube so that the tube is rendered . 
conductive only during the positive peaks of the 
voltage variation applied thereto. Accordingly, 
the voltage which appears at the anode of the 
clipper tube B8 comprises a series of negative im 
pulses of relatively short duration and of 13,230 
cycles per second. The plate of the clipper tube 
B is connected to a source of positive potential 75 

Source of positive potential through a load re- , 
sistance 90. Since the tube 84 is to function 
primarily as an amplifier tube, then the voltage 
variations which are present at the anode of this 
tube are substantially identical in wave form to 
the voltage variation impressed upon the control 
electrode of the tube. 
The voltage variations which are present at the 

anode of tube 84 are impressed on the control 
electrode of a clipper tube 94, the cathode of 
which is connected to ground. The control elec 
trode of the clipper tube is also connected to 
ground through a grid resistance 96, the resist 
ance being shunted by condenser 98. Coupling 
between the anode of the tube 84 and the control 
electrode of the clipper tube is produced by the 
condenser 00. The anode of the clipper tube is 
supplied with positive potential through the load 
resistance 02, and the anode is also connected 
to ground by way of resistance 04 in order that 
the voltage as applied to the anode may be re 
duced in intensity and in Order to produce more 
nearly rectangular wave form. Due to the bias 
ing and the portion of the operating characteris 
tics of the tube 94 which are used, the tube is 
rendered conductive only when the positive peak 
impulses are impressed upon the control electrode 
of the tube, and accordingly, a voltage variation 
of 60 impulses per second may be derived from 
the output terminals O6. This wave form is 
similar in shape to the wave form shown at 82 in 
Figure 2, and the synchronizing impulses are 

  



4. 
relatively short as compared to the interval be 
tween the impulses. The intensity of the im 
pulses may be controlled by the position of the 
adjustable contact along the potentiometer 08, 
which is coupled to the anode of the clipper tube 
through the condenser 0. 
As stated above, in view of the fact that the 

voltage variations as derived from the stationary 
elements 8 and from the stationary ring 4, bear 
a fixed relationship to each other so far as fre 
quency is concerned, an angular adjustment of 
the stationary members 8 may be made to con 
trol the phase relationship between the 60 in 
pulse per second voltage variations and the 13,230 
impulse per second voltage variations. Since it 
is realized that a very accurate and fine adjust 
ment of the phase relationship between these 
voltage variations could not be adequately made 
through a manual rotary adjustment of the sta 
tionary contacts 8, the condenser 32 of the Sec 
Ond lesonant circuit referred to above is made 
adjustable so that the phase of the 13,230 in 
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pulse per second oscillation may be altered by 
very Small amounts. Through an adjustment 
of this condenser the beginning or front of each 
60-cycle impulse may be made to have the de 
sired phase relationship with respect to the im 
pulses of line frequency which are derived from 
the output terminals 80. The latitude of the 
condenser 32 is entirely sufficient to make phase 
adjustments between the line and frame syn 
chronizing impulses within substantially one 
half cycle of the line frequency. After the neces 
Sary adjustment is made, the circuit will continue 
to operate at that particular phase relationship 
and since the line and frame synchronizing im 
pulses are initially derived from a common rotat 
ing member, a very rigid and definite frequency 
relationship between the two synchronizing sig 
nais is possible. 
From the above, therefore, it may be seen that 

a very simple and compact system has been de 
vised for producing master television synchro 
nizing impulses which may be used in conjunc 
tion with any television system and is partic 
ularly useful in portable television equipment. 
Because of its size and light weight the device 
described is also extremely advantageous where 
television transmitting equipment is to be used 
in an airplane. 
As a modification of the device, the rotating 

member or disc 2 may be caused to rotate at 
3600 R. P. M. in which case double line fre 
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quency would be produced and would be avail 
able at the output terminals 80. 
conditions, however, only one rotating insert f6 
is used, and only one cooperating stationary 
member 8 is used, in order that 60 impulses 
per Second will still be available at the output 
terminals 06. The operation of the device at 
3600 R. P. M. is sometimes desirable, especially 
where double line frequency is necessary to pro 
duce the stabilizing impulses which are trans 
mitted by a television transmitting station be-, 
ginning immediately preceding a vertical syn 
chronizing impulse and continuing for some few 
lines after the termination of the vertical syn 
chronizing impulse. 
Although the device as explained above shows 

separate amplifier and clipper tubes, it is pos 
sible, however, to combine these tubes into a 
single envelope so that tubes 36 and 38 are con 
bined, 64 and 68 re combined, and 84 and 94 
are combined. When this is done, tubes of the 
type 6s.7 or 6N7 may be used, 
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When the rotating member 2 is rotated at 

3600 R. P. M. and double line frequency is pro 
duced, then single line frequency may be pro 
duced by using a multivibrator or frequency di 
vider, which is triggered by alternate oscilla 
tions of the double line frequency. The output 
of the multivibrator will therefore be the proper 
line frequency, and this output may be supplied 
to the circuit shown in Figure 1. 

Furthermore, double line frequency may be 
produced by using a phase inverter energized 
from the output of the amplifier 36 and feeding 
the output of the phase inverter through a clip 
per tube having its output in parallel with that 
of the clipper 38. If both line frequency and 
double line frequency are desired, a separate 
differentiating circuit including tubes such as 
tubes 64 and 68 may be used. Each differentiat 
ing circuit will supply single line impulses mutu 
ally displaced 180° and the sum of the two differ 
entiating circuits will supply double line fre 
quency. 
Various other alterations and modifications 

may be made in the present invention without 
departing from the spirit and scope thereof, and 
it is desired that any and all such modifications 
be considered within the purview of the present 
invention except as limited by the hereinafter 
appended claims, 

I claim: 
1. A television synchronizing impulse gener 

ator comprising means for generating a voltage 
variation of Substantially sinusoidal wave form, 
means responsive to the generated sinusoidal 
wave form for producing impulses of a prede 
termined frequency and of a short duration as 
compared to the time interval between impulses, 
a capacitance and an inductance connected in 
series, means for applying the produced impulses 
across said capacitance and inductance for dif 
ferentiation thereby so that very short positive 
and negative voltage variations will be devel 
oped across said inductance corresponding to the 
beginning and end of each applied impulse, a 
discharge tube having a cathode, a control elec 
trode and an anode, means for impressing the 
developed very short voltage variations between 
the control electrode and the cathode of said 
tube, and means whereby said tube is rendered 
conductive only when the voltage variations of 
positive polarity are impressed thereon so that 
very short impulses of the said predetermined 
frequency are present at the anode of said tube. 

2. A television synchronizing impulse gener 
ator comprising means for generating a voltage 
variation of Substantially sinusoidal wave form, 
means responsive to the generated sinusoidal 
wave form for producing regularly recurring in 
pulses of a predetermined fixed frequency, said 
impulses having a relatively high rate of change 
at their beginning and end and said impulses 
being of short duration as compared to the time 
interval between impulses, a differentiating cir 
cuit comprising a capacitance and an inductance 
connected in series, means for impressing the 
produced impulses across said differentiating 
circuit to develop very short voltage variations 
of opposite polarity across said inductance cor 
responding to the beginning and end of each ap 
plied impulse, a discharge tube thaving a cath 
ode, a control electrode and an anode, means for 
applying the very short voltage variations to 
the control electrode of said tube, and circuit 
means whereby said tube is rendered conductive 
only when voltage variations of a predetermined 
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polarity are impressed thereon so that very short 
impulses of the said predetermined fixed fre 
quency are present at the anode of said tube. 

3. A television synchronizing impulse gener 
ator Comprising means for generating a voltage 

S 
maintaining a predetermined voltage relation 
ship between the control electrode and the cath 

variation of substantially: sinusoidal wave form, - 
means responsive to the generated sinusoidal 
wave form for producing regularly occurring im 
pulses of a predetermined constant frequency, 
Said impulses being generally of rectangular 
wave form and being of short duration as com 
pared to the time interval between successive impulses, a differentiating circuit comprising a 
capacitance and an inductance connected in 
Series, means for applying the produced impulses 
to said differentiating circuit to develop very 
short voltage variations of negative and positive 
polarity across said inductance corresponding to 
the beginning and end of each applied impulse 
respectively, a discharge tube having a cathode, 
a control electrode and an output electrode, 
means for coupling the inductance to the con 
trol electrode of said tube, and circuit means 
whereby said tube is rendered conductive only 
when the very short voltage variations of posi 
tive polarity are impressed thereon so that very 
short impulses of the said predetermined con 
stant frequuency are present at the output elec 
trode of said tube. 

4. A television synchronizing impulse genera 
tor comprising means for generating voltage var 
iations of substantially sinusoidal wave form and 
of a predetermined fixed frequency, a first res 
onant circuit tuned substantially to the gener 
ated frequency, means for impressing the gener 
ated frequency on said resonant circuit, a second 
resonant circuit magnetically coupled to said first 
resonant circuit, means including a condenser for 
altering the tuning of said second resonant cir 
cuit to shift the phase relationship of voltage 
variations in the second resonant circuit as com 
pared to the generated voltage variations, an 
electron tube having a cathode, a control elec 

O 

ode so that the tube is rendered conductive only 
during a portion of each cycle of the generated 
frequency whereby short impulses of the prede 
termined frequency will be present at the anode 
of said tube, a differentiating circuit, means for 
impressing the impulses from the anode of said 
tube upon said differentiating circuit to produce 
very short impulses of opposite polarity for each 
impulse impressed thereon, a second discharge 
tube, and means whereby said second discharge 
tube is rendered conductive only by the very short 
impulses of one polarity whereby the output of 
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said second discharge tube will supply very short 
impulses at the predetermined generated fre 
quency. 

6. A television synchronizing impulse gener 
ator comprising means for generating voltage 
variations of substantially sinusoidal wave form 
and of a predetermined constant frequency, a 
first resonant circuit tuned substantially to the 

25 

30 

35 

40 

trode and an anode, means for coupling the con 
trol electrode of said tube to the second resonant 
circuit, means whereby the tube is rendered con 
ductive only during a portion of each cycle of the 
generated frequency so that short impulses at 
the predetermined fixed frequency will be present 
at the anode of said tube, a circuit including a 
series capacitance and a reactance, means for 
impressing the impulses from the anode of said 
tube upon said series circuit to produce very short 
impulses of opposite polarity across said reac-. 
tance for each impulse impressed on the series 
circuit, a second discharge tube, and means 
whereby said second discharge tube is rendered 
conductive only by the very short impulses of a 
predetermined polarity whereby the output of 
said Second discharge tube will supply very short 
impulses at a predetermined fixed frequency. 

5. A television synchronizing impulse gener 
ator comprising means for generating voltage 
variations of substantially sinusoidal wave form 
and of a predetermined frequency, a first reson 
ant circuit tuned substantially to the generated 
frequency, means for Coupling said resonant cir 
cuit to said generating means, a second resonant 
circuit coupled to said first resonant circuit, 
means for altering the tuning of said second res 
onant circuit to shift the phase relationship of 
the generated frequency, an electron tube having 
a cathode, a control electrode and an anode, 
means for coupling the control electrode of said 
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generated frequency, means for coupling said 
resonant circuit to said generating means, a sec 
Ond resonant circuit coupled to said first reson 
ant circuit, means for altering the tuning Of Said 
second resonant circuit to shift the phase rela 
tionship of the voltage variations appearing in 
said second resonant circuit, an electron tube 
having a cathode, a control electrode and an 
anode, means for coupling the control electrode 
of said tube to the second resonant circuit, means 
for maintaining the anode positive with respect . 
to the cathode, means for maintaining a prede 
termined voltage relationship between the con 
trol electrode and the cathode whereby the tube 
will be rendered conductive only during a portion 
of each cycle of the generated frequency whereby 
short impulses of the predetermined constant 
frequency will be present in the anode circuit of 
said tube, a differentiating circuit including a 
capacitance and a reactance, means for impress 
ing the impulses from the anode of said tube 
upon said differentiating circuit to produce very 
short positive and negative impulses for each in 
pulse impressed thereon, a second discharge tube, 
and means whereby said second discharge tube. 
is rendered conductive only by the very short 
positive impulses so that very short impulses of 
the generated constant frequency will be supplied 
by said Second discharge tube. 

7. A television synchronizing impulse gener 
ator comprising means for generating voltage 
variations of substantially sinusoidal wave form 
and of a predetermined relatively high frequency, 
means for simultaneously generating voltage var 
iations of a relatively low frequency fixed with 
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respect to the relatively high frequency, means 
for producing relatively short synchronizing in 
pulses from the voltage variations of the rela 
tively low frequency, a resonant circuit tuned to. 
substantially the relatively high frequency, 
means for impressing the voltage variations of 
relatively high frequency upon said resonant cir 
cuit, means for altering the tuning of Said res 
onant circuit whereby the phase relationship of 
the relatively high and the relatively low fre 
quencies may be adjusted, and means coupled to. 
said resonant circuit for producing very short 
synchronizing impulses at said relatively high 
frequency. 

8. A television synchronizing impulse gener 
ator comprising common means for generating 
voltage variations of a predetermined relatively 

tube to the second resonant circuit, means for 75 high frequency and for simultaneously generat 



6 
ing voltage variations of a relatively low fre 
quency, the two frequencies being relatively fixed 
with respect to each other, means for producing. 
short synchronizing impulses from the voltage 
variations of relatively low frequency, means in 
cluding a resonant circuit tuned to substantially 
the frequency of the voltage variations of rela 
tively high frequency, means for impressing the 
voltage variations of relatively high frequency 
upon said resonant circuit, means including a 
condenser for altering the tuning of said reson 
ant circuit to shift the phase relationship of the 
relatively high frequency voltage v triations with 
respect to the relatively low frequency voltage 
variations, and electronic means coupled to said 

() 

resonant circuit for producing very short syn 
chronizing impulses at said relatively high fre 
quency. 

9. A television synchronizing impulse genera 
tor for producing line and frame synchronizing 
signals comprising means for generating voltage. 
variations of substantially sinusoidal wave form 
and of line frequency, means including a portion 
of said first named means for simultaneously gen 
erating voltage variations of frame frequency 
definitely fixed with respect to the line frequency, 
means for producing short frame Synchronizing 
signals from the voltage variations of frame fre 
quency, means including a resonant circuit tuned 
to Substantially the voltage variations of line fre 
quency, means for impressing the voltage vari 
ations of line frequency upon said resonant cir 
cuit, means for altering the tuning of said reso 
nant circuit to shift the phase relationship of 
the line and frame frequencies, and means 
coupled to said resonant circuit for producing 
very short line synchronizing signals fixed in fre 
quency with respect to the frame synchronizing 
signals and of a predetermined phase relation 
ship with respect thereto, 

10. A television synchronizing impulse gener 
ator comprising a single means for producing 
voltage variations of a relatively high and of a 
relatively low frequency, the two frequencies be 
ing of fixed frequency relationship, means for 
producing short synchronizing impulses at the 
relatively low frequency from the voltage vari 
ations of relatively low frequency, a pair of cou 
pled resonant circuits tuned to substantially the 
relatively high frequency, means for impressing. 
the voltage variations of relatively high frequen 
cy upon one of the tuned circuits, means for alter 
ing the tuning of the other resonant circuit in 
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order to vary the phase relationship of the two 
frequencies, means coupled to said other resonant 
circuit for producing impulses at the relatively 
high frequency from the voltage variations of 
relatively high frequency, a circuit comprising a 
series connected capacitance and inductance, 
means for applying the impulses at the relatively 
high frequency upon said series circuit where 
by very short voltage variations of opposite polar 
ity will be produced across said inductance for 
each applied impulse, and means responsive to 
the very short voltage variations of a predeter 
mined polarity to produce very short synchro 
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nizing impulses of the relatively high frequency 
whereby two series of synchronizing impulses of 

2,254,626 
the two frequencies are produced having a fixed 
frequency relationship and having an adjustable 
phase relationship. 

11. A television synchronizing impulse gener 
ator comprising a single rotary means for pro 
ducing voltage variations of substantially sinus 
oidal wave form of a relatively high and voltage 
variations of a relatively low frequency, the two 
frequencies having a fixed frequency relation 
ship, means for producing short synchronizing 
impulses at the relatively low frequency from the . 
voltage variations of the relatively low frequency, 
a pair of mutually coupled resonant circuits 
tuned to substantially the relatively high fre 
quency, means for impressing the voltage vari 
ations of relatively high frequency upon one of 
the tuned circuits, means including a condenser 
for altering the tuning of the other resonant 
circuit in order to vary the phase relationship 
of the two frequencies, means coupled to said 
other resonant circuit for producing impulses at 
the relatively high frequency from the voltage 
variations of sinusoidal wave form of relatively 
high frequency, a differentiating circuit com 
prising a capacitance and an inductance, means 
for impressing the produced impulses upon said 
differentiating circuit whereby very short posi 
tive and negative voltage variations will be pres 
ent across said inductance for each impressed 
impulse, means for adjusting the length of the 
very short impulses, and means responsive to 
the very short positive voltage variations to pro 
duce very short synchronizing impulses of the 
relatively high frequency whereby two series of 
synchronizing impulses of the two frequencies 
may be produced having a fixed frequency relar 
tionship and having an adjustable phase rela 
tionship. 

12. A television synchronizing impulse genera 
ator for producing line and frame Synchronizing 
signals comprising a single rotary means for pro 
ducing voltage variations of line and of frame 
frequency, the two frequencies having a fixed 
frequency relationship, means for producing short 
frame synchronizing signals from the voltage 
variations of frame frequency, a pair of coupled 
resonant circuits tuned to substantially the line 
frequency, means for impressing the voltage va 
riations of line frequency upon one of the tuned 
circuits, means for altering the tuning of the 
other resonant circuit in order to vary the phase 
relationship of the two frequencies, means 
coupled to said other, resonant circuit for pro 
ducing impulses of line frequency from the volt 
age variations of line frequency, a differenti 
ating circuit, means for impressing the produced 
impulses upon said differentiating circuit where 
by Very short voltage variations of opposite polar 
ity will be generated for each applied impulse, 
means for adjusting the length of the very short 
generated impulses, and means responsive to the 
very short voltage variations of a particular 
polarity to produce very short line synchroniz 
ing signals, whereby line and frame synchro 
nizing signals are produced having a fixed fre 
quency relationship and having an adjustable 
phase relationship, 
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