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UNITED STATES PATENT office 
2,209,507 

SYNCBRONZNG GENERATOR 
Richard L. Campbell, Hasbrouck Heights, N.J., 
assignor to Allen B. DuMont Laboratories, Inc., 
Passale, N. J., a corporation of Delaware 

Application February 15, 
6. Claims. 

My invention relates to improvements in syn 
chronizing generators of the type more particul 
larly adapted for controlling the horizontal and 
vertical deflecting circuits in television Con 
municating systems sing cathode-ray tubes. 
One of the objects of my invention is to pro 

vide an improved generator of the character re 
ferred to in which the relation of the two fre 
quencies is maintained more accurately and in a 
simpler way than has been the case heretofore. 
Other objects and advantages will hereinafter 

appear. 
The drawing is a simplified, diagrammatic 

showing of a synchronizing generator constructed 
and operating in accordance with my invention. 

In the drawing, the reference numeral to 
designates a frequency-control tube for a master 
oscillator which is adjusted to generate an 
electrical wave at 26,460 cycles. A frequency 
reducing or frequency-divider circuit. 2 which is 
supplied from the master oscillator as repre 
sented, and which may be of any suitable, con 
ventional construction, operates to derive in the 
output line 3 electrical synchronizing pulses at 
60 cycles for the vertical sweep circuits, and elec 
trical synchronizing pulses at 13,230 cycles in the 
output line 4, for the horizontal sweep circuits. 
A “Thyratron' 5, controlled with a 60-cycle 

alternating-current line 6, generates a 60-cycle 
saw-tooth wave in the output line . The tube 
5 is gas-filled. . . 
The 60-cycie pulse output from the line 3 is 

applied to the grid of an amplifier tube 8, and 
the 60-cycle saw-tooth wave in the output line 

from the "Thyratron' 5 is applied to the 
grid of an amplifier tube 9. The tubes 8 and 
9, which supply a detector tube 28, constitute 
a “mixer” circuit in which the 60-cycle pulse and 
the 60-cycle saw-tooth wave are added. There is 
this developed, in the Output line 2 from the 
detector, a direct-current potential which varies 
in accordance with the relative phase conditions 
of the two waves. This varying direct-current 
potential is applied, as shown, to the grid of the 
frequency-control tube 0. 

in operation, a variation in the detector volt 
age operates to change the grid voltage of the 
control tube 0 and shift the master oscillator 
frequency in one direction or the other, depend 
ing upon which way the detector voltage varied. 
If the frequency of the line 6 decreases, the volt 
age applied to the control tube O becomes less 
negative, which accordingly reduces the fre 
quency of the master oscillator, and consequently 
the frequency of the synchronizing pulses in the 
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output line 3. If the master oscillator circuit 
tends to change in frequency, it is automatically 
corrected in the same manner. - 
The plate of the diode 20 is grounded through 

a Suitable load resistor 22, and in this way a 
negative voltage is maintained with respect to 
ground. The negative voltage varies in accord 
ance with the position of the wave a superim 
posed upon the wave gy. 
Through a suitable filter 23, which removes 

components of the waves ac and y in the output 
from the diode 20, such output is applied to the 
low end of the grid resistor 24 associated with the 
frequency-control tube ?o. Across the resistor 
24 is fed a quadrature component of the oscil 
lator voltage, obtained by inserting a resistor 25 
in series with the tank condenser, as shown. The 
quadrature voltage from the tank circuit is am 
plified in the tube 0 and fed back to the plate 
of the Oscillator . In operation, the control-tube 
grid voltage is 90 degrees leading the oscillator 
grid voltage, and in the plate it is reversed 180 
degrees, so that it then has the same electric ef 
fect as would a variable negative inductance 
shunting the tank inductance. An occurring 
variation in this voltage will, accordingly, vary 
the oscillator tank tuning, and correspondingly 
vary the frequency. When the detector output 
changes, therefore, the frequency of the master 
Oscillator f is changed in the proper direction to 
correct the frequency difference which caused the 
detector output voltage to shift in the first 
instance. 
By means of the condenser 26 and the variable 

resistance 27, the phase of the voltage applied to 
the "Thyratron' grid 28 may be controlled with 
respect to the phase of line 6. 
Some of the salient features and advantages of 

my improved synchronizing generator may be 
Summarized as follows: 
The tube if and associated parts constitute a 

resonantly-tuned Oscillator, which generates a 
sine wave. 
Use of a gaseous triode, such as the tube 5, 

provides constant output voltage regardless of 
voltage fluctuations in line 6. This provides a 
more stable frequency-control action. In other 
Words, the saw-tooth voltage output from tube 
5 is of constant amplitude, whereas the wave in 

supply line 6 is not. 
It is sometimes desirable to use a source of 

standard frequency on the grid of tube fS which 
is not sinusoidal. The saw-tooth voltage output 
of tube-f6 is independent of input wave form, and 
therefore this device will operate on standardiz 
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ing voltages of more than one character, without 
changes in the general arrangement of the cir 
cuits of tubes 5, 8, 9 and 20. In some of the 
synchronizing generators used heretofore, for ex 
ample, as in the system disclosed in Patent No. 
2,132,654 issued October 11, 1938 to Smith, a 
sine-Wave source must be used. My generator 
works satisfactorily on any kind of a source re 
gardless of wave form, and use of a saw-tooth, 
wave is one of the simplest Ways of obtaining the 
desired results. 
The control action in my improved generator 

can be made to take place Over a linear slope of 
the saw-tooth wave, instead of Over a small porn 
tion of a sine curve in a particular part of the 
cycle, such as in the synchronizing generators 
used heretofore, for example, as in the System dis 
closed in the Smith patent referred to. 
As an alternative, in my improved generator 

extremely sharp range of control can be obtained 
by operation of control over the "fly-back' por 
tion of the saw-tooth wave. This is desirable in 
some cases where precise phase. conditions must 
be maintained with the power Supply System. 
The advantages obtained by my improved Syn 

chronizing generator are not dependent upon the 
fact that the tubes 8 and 9 are amplifiers, nor 
is amplification necessary. 
The frequency-control tube fo requires rela 

tively less power to control the master frequency 
because no appreciable current is taken by the 
grid of tube 0, whereas in the system disclosed 
in the Smith patent referred to, control voltage 
is fed to a 2000 ohm resistor. For this reason, 
in my improved generator, a more sensitive fre 
quency-control action results. The frequency 
control tube 0 in my generator is a potentially 
operated device for the master oscillator , 
whereas Smith's 2000 ohm resistor associated with 
the oscillator TT2 is a current-operated device. 

In synchronizing generators such as is disclosed 
in the Smith patent referred to, a multivibrator 
type of master oscillator is used, whereas in my 
improved generator the master oscillator is reso 
mantly-tuned, and gives a sine wave. In these 
prior art systems, therefore, the desirable control 
arrangement and action embodied in my in 

O 
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proved synchronizing generator cannot be used. 
The various values of resistance and capacity 

are given by way of example only, and may be 
changed to suit particular requirements. 

It will be appreciated that modifications of the 
disclosed embodiment of my invention are poS 
sible without departing from the Spirit of my in 
vention or the scope of the claims. 

I claim as my invention: 
1. In a synchronizing generator, a resonantly 

tuned master oscillator for generating an elec 
trical wave at a relatively high frequency, a fre 
quency-reduction circuit supplied from said OS 
cillator and operating to derive from said elec" 
trical wave electrical pulses occurring at a relar 
tively low frequency, an alternating-current Sup 
ply at said low frequency, an electronic device to 
which said alternating-current supply is applied 
and operating to convert the electrical wave of 
said supply to an electrical wave of a substantially 
different shape and of substantially constant an 
plitude, means supplied with said pulses and with 
said second-named electrical wave and operat 
ing to develop a resultant direct-current poten 
tial which varies in accordance With occurring 
variations in the relative phase conditions of Said 
pulses and said second-named electrical wave, a 
frequency-control tube coupled to said master 
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oscillator and operable to vary the frequency of 
the latter in either direction, and a connection 
for applying said direct-current potential to the 
grid-circuit of said frequency-control tube. 

2. In a synchronizing generator, a resonantly 
tuned master Oscillator for generating an elec 
trical wave at a relatively high frequency, a fre 
quency-reduction circuit Supplied from Sald Os 
cillator and operating to derive from said elec 
trical wave electrical pulses occurring at a rela 
tively low frequency, an alternating-current sup 
ply at said low frequency, a saw-tooth wave gen 
erator controlled from said supply, amplifier tubes 
Supplied respectively with said pulses and with 
the saw-tooth wave and having a common out 
put circuit, a rectifier tube the input circuit of 
which is supplied from said common output cir 
cuit and operating to develop a resultant direct 
current potential which varies in accordance with 
occurring variations in the relative phase con 
ditions of Said pulses and said saw-tooth wave, a 
frequency-control tube coupled to said master os 
cillator and Operating to vary the frequency of 
the latter in either direction, and a connection 
for applying Said direct-current potential to said 
frequency-control tube to govern operating action 
Of the same. 

3. In a synchronizing generator, means for de 
veloping electrical pulses at a relatively high fre 
quency and at a relatively low frequency respec 
tively, a Source of Supply of an electrical wave. 
substantially at said low frequency, an electronic 
device to which said wave is applied and operat 
ing to convert the same to an electrical wave of 
a Substantially different shape than the shape of 
said first-named wave and of substantially con 
stant amplitude, means responsive both to the 
pulses at Said relatively low frequency and to said 
Second-named electrical wave at said low fre 
quency and Operating to derive therefrom a re 
Sultant control effect, and connecting means for 
applying said control effect to said first-named 
means to vary the frequency of operation thereof 
in accordance with occurring variations in said 
control effect. 

4. In a Synchronizing generator, means for de 
veloping electrical pulses at a relatively high fre 
quency and to a relatively low frequency respec 
tively, a Source of supply of an electrical wave 
substantially at said low frequency, an electronic 
device to which said wave is applied and operat 
ing to convent the same to a substantially saw 
tooth electrical Wave of substantially constant 
amplitude, means responsive both to the pulses at 
Said relatively low frequency and to said substan 
tially saw-tooth electrical wave at said low fre 
quency and Operating to derive therefrom a re 
Sultant control effect, and connecting means for 
applying said control effect to said first-named 
means to vary the frequency of operation thereof 
in accordance with occurring variations in said 
control effect. 

5. In a Synchronizing generator, means for de 
veloping electrical pulses at a relatively high fre 
quency and a relatively low frequency respec 
tively, a source of Supply of an electrical wave 
substantially at Said low frequency, an electronic 
device to which Said wave is applied and operat 
ing to convert the same to a Substantially saw 
tooth electrical wave of Substantially constant 
amplitude, an amplifier tube to the input circuit 
of which the pulses at said relatively low fre 
quency are applied, an amplifier tube to the input 
circuit of which the substantially saw-tooth elec 
trical Wave is applied, said tubes having a Com 
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mOn Output circuit, a rectifer tube supplied from 
said Common output circuit and operating to 
derive therefrom a resultant control effect, and 
connecting means for applying said control effect 
to said first-named means to vary the frequency 
of operation thereof in accordance with occurring 
variations in said control effect. 

6. In a synchronizing generator, means for de 
veloping electrical pulses at a relatively high fre 
quency and at a relatively low frequency respec 
tively, said means including a resonantly-tuned 
master OScillator and a frequency-control device 
coupled to said oscillator, a source of supply of 
an electrical wave substantially at said low fre 
quency, an electronic device to which said wave 

3 
is applied and operating to convert the same to a 
substantially saw-tooth electrical wave, an am 
plifier tube to the input circuit of which the pulses 
at said relatively low frequency are applied, an 
amplifier tube to the input circuit of which the 
substantially saw-tooth electrical wave is ap 
plied, said tubes having a common output circuit, 
a rectifier tube supplied from said common out 
put circuit and operating to derive therefrom a 
resultant control effect, and connecting means 
for applying said control effect to said frequency 
control device to vary the frequency of Opera 
tion of said oscillator in accordance with oc 
curring Variations in Said control effect. 
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