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This invention relates to oscillation generators 
and more particularly to an oscillation generator 
for use in a television transmitting or receiving 
System for producing the Voltages that cause 
the horizontal or vertical deflection of a cathode 
ray-beam in the transmitting or receiving tube. 
In cathode ray tubes where a beam of electrons 

is generated and directed against a target elec 
trode, some means is normally provided for caus 
ing deflection of the cathode. ray beam in hori 
Zontal and vertical directions in order that the 
cathode ray beam may be caused to Scan or 
traverse the entire target electrode. In oscillo 
graphic devices, the cathode ray beam is usually 
deflected horizontally at a predetermined rate 
while the beam is defected vertically in accord 
ance with the potential variation to be observed. 
In all these instances it is generally desirable 
that the cathode ray beam be deflected uniform 
ly with respect to time and accordingly, some 
means must be provided for producing Such de 
fiection potentials. Since it is desired that the 
beam be deflected uniformly with respect to time, 
the applied deflection voltage must necessarily 
appear as a true saw-tooth Wave form. Further 
more, in Such deflection circuits it is desirable 
that the cathode ray beam be returned to its 
initial point of deflection as rapidly as possible, 
and that the time for such return occupy a period 
less than 10% of the entire deflection cycle. 
Various deflection circuits have been devised 

for causing deflection of a cathode ray beam, 
but in most of these circuits an absolutely true 
saw-tooth Wave form is not generated and in 
many instances additional circuit means must 
be added to correct for certain inherent non 
linearities in the voltage Variation. Further 
more, in certain previously used deflection gen 
erators, Synchronizing impulses of considerable 
amplitude must be used in order to definitely 
determine the frequency of oscillation of the 
generator, and in such instances it has many 
times become necessary to annplify the Synchro 
nizing impulses in order that the necessary am 
plitude for positive Synchronization may be made 
available. Previously used deflection circuits 
have also been more or less complicated and 
have included a large number of circuit com 
ponents, with the result that the circuits are 
difficult to maintain in proper operating condi 
tion and often become erratic in operation. 

It is, therefore one purpose of the present in 
vention to provide a cathode ray deflection cir 
cuit which Will directly produce Woltage varia 
tions of the desired saw-tooth Waveform in Order 

5 

2 5 

30 

40 

50 

55 

electrode and an anode. 

that the cathode ray beam may be deflected at 
a constant: rate and uniformly with respect to 
time. 
Another purpose of the present invention is the 

- provision of a new, and improved, cathode ray 
beam deflection circuit which is simple in opera 
tion and which includes a minimum of necessary 
circuit components.. 

Still another purpose of the present invention 
resides in the provision of a deflection generator 
which may be readily. Synchronized and which 
Will fall into Synchronous operation with a series 
of driving impulses, even... though the amplitude 
of the Synchronizing impulses be small. 
A still further purpose of the present invention 

resides in the provision' of a cathode ray beam 
deflection generator which is stable in operation 
and which may be utilized for causing deflection 
of the cathode rays beam, at different rates by 
choosing the proper circuit parameters. 

Still other advantages and purposes 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 considered With the drawing, wherein: 

Figure 1. represents the preferred form of the 
present invention, and 
Figure2shows a series of curves of the voltage 

Variations. Occurring- at different points in the 
circuit. 

Referring now to the drawing, and particu 
larly to Figure 1, the circuit includes a pair of 
electronic paths or vacuum tubes fo and 2. 
Each of these tubes includes a cathode, a control 

The cathodes of each 
of the tubes are connected to ground and their 
anodes f6 and 20 are each connected to a source 
of positive potential by means of resistances 22 
and 24 respectively. The control electrode f4 
of tube 0 is connected to ground by means of 
a grid resistance: 26, and this control electrode 
is also. provided with a terminal 28 whereby the 
Synchronizing impulses may be applied between 
the control electrode 4 and ground. The con 
trol electrode 8 of tube 2 is also connected 
to ground. by a grid resistance 3, the value of 
which is preferably made adjustable. The anode 
6 of tube () is connected to the control elec 

trode 8 of tube 2 by a coupling condenser 32, 
and the anode 20 of tube f2 is connected to the 
control electrode 4 of tube 0 by a coupling 
condenser. 34. A charging condenser 36 is also 
provided and is connected between the anode 
30 of the tube 2 and ground, so that when 
the tube 2 is non-conducting, the condenser 36 
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may be charged positively through the resistance 
24, the rate of charge being determined by the 
size of the condenser 36 and the value of the 
resistance 24. 
In the circuit arrangement as described above, 

the deflection generator appears to closely re 
semble a multivibrator, but in fact the opera 
tion of the system is materially different from a 
multiVibrator. 

in describing the operation of the System it 
will be assumed that tube 0 is conducting, and 
that tube 2 is non-conducting. During this in 
terval the condenser 36 Will be charged linearly 
through the resistance 24 as described above, 
so that a gradually increasing positive potential 
is available at the output terminals 38 and 40. 
When a Synchronizing impulse is applied to the 
terminal 28 in a negative direction, the tube 
C is biased to cut-off and accordingly, an abrupt 

rise in the potential of the anode 6 Will result. 
The synchronizing impulses which are applied 
to the control electrode 4 are indicated by the 
curve A of Figure 2, and the corresponding abrupt 
rises in the potential of the anode 6 of tube 
which occur in phase with the Synchronizing in 
pulses are indicated in the curve B of Figure 
2. When the tube 0 is biased to cut-off, the 
sudden rise in potential of the anode 6 supplies 
an impulse to the control electrode 8 of tube 
2 in a positive direction in Order to permit the 

tube 2 to become conducting, since the impulses 
which are applied at this instant rise above the 
cut-off potential of the tube 2. (See curve C 
in Figure 2). The tube 2 will then become con 
ducting, and Will Substantially instantaneously 
discharge the condenser 36, causing a sudden 
drop in the potential Which is available at the 
output terminals 38 and 40. The drop in the 
potential of the anode 20 causes the appearance 
of a negative impulse at the control electrode 4 
of tube 0, which assists the synchronizing im 
pulses and positively assures that the tube fo 
remains non-conducting during the discharge 
of condenser 36. When the condenser 36 is con 
pletely discharged, the Voltage rises at the anode 
20 of tube 2 and this corresponding rise removes 
the negative potential which Was applied to the 
control electrode 4 of tube l, resulting in the 
re-establishment of a current flow through tube 

and a corresponding decrease in the potential 
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of anode 6 of this tube. Simultaneous with this 
operation the discharge tube 2 is again rendered 
non-conductive because the control electrode 8 
of this tube is driven negative, and as soon as 
tube 2 is biased beyond cut-off, the condenser 
36 begins charging, thus completing the cycle of 
operation. The high negative potential of the 
control electrode 8 of tube 2 is gradually dimin 
ished through the adjustable resistance 30, so 
that it is near the cut-off potential of tube 2 
at the time the next Succeeding positive impulse 
is applied to the control electrode 8 through the 
condenser 32 from the anode 6 of tube 0 as in 
dicated by curve C. 
This cycle of operation will be repeated and 

the deflection generator will operate in Syn 
chronism with the applied Synchronizing impulse 
to produce the desired deflection voltage wave 
form. 

Accordingly, at the output terminals 38 and 40 
may be derived a voltage variation of saw-tooth 
wave form which is linear in form and Which Will 
cause a constant rate of deflection of the de 
flected cathode ray beam. This Wave form is 
shown at curve D in Figure 2. 
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2,241,619 
Although no values for the various condensers 

and resistors are shown in the drawings, the foll 
lowing values are found to be desirable for two 
predetermined rates of deflections. These two 
rates of deflections are given in view of the fact 
that they correspond to the vertical and hori 
Zontal deflection rates in an electronic television 
System. 

For 60-cycle deflection, resistance 26 is 20,000 
ohms; resistance 22, 200,000 ohms; resistance 30, 
1 megohm; resistance 24, 500,000 ohms; con 
denser 34, 0.01 micro-farads; condenser 32, 0.01 
micro-farads, and condenser 36, 0.5 micro 
farads. 

For 13,230 cycles per second, resistance 26, 
1,000 ohms; resistance 22, 200,000 ohms; re 
sistance 30, 500,000 ohms; resistance 24, 200,000 
ohms; condenser 34, 0.0004 micro-farads; con 
denser 32, 0.0004 micro-farads, and condenser 36, 
0.004 micro-farads. It is obvious that various 
other values for the condensers and resistors may 
be chosen in accordance with the desired frequen 
cy which is to be generated. 
The resistance 30 is made adjustable in order 

that a certain range of control may be had over 
the frequency of operation of the system, and 
the value of this resistance should be so chosen 
as to preclude conductivity of tube 2 prior to 
the occurrence of the synchronizing impulse and 
the accompanying positive impulse from the an 
ode 6 of tube 0. 

It is possible that the system may be made to 
operate without the introduction of a synchron 
izing impulse, and such use of the system may 
be desirable in cathode ray oscilloscopes. In 
this case adjustment of the resistance 30 will 
afford a certain control. Within a predetermined 
Operating range Over the frequency generated by 
the System. 
From the above it may be seen that a new 

and improved cathode ray beam defiection cir 
cuit has been devised which is simple in opera 
tion and which will produce directly the desired 
Wave form necessary to cause linear deflection 
of a cathode ray beam. 
In actual practice it is customary to combine 

the two tubes to and 2 into a single envelope, 
Since double triodes are available on the market 
and an example of Such a tube is the conven 
tional type 6NT. 
One particular advantage of the present in 

Vention, especially when used in television re 
ceivers, resides in the fact that the system will 
operate upon the atplication of negative syn 
chronizing impulses, and since negative impulses 
may be used, they may be obtained directly from 
the output of the Synchronizing signal separator 
tube (clipper) in the television receiver. With 
most previously used oscillators, it is generally 
necessary to cause Synchronization of the Oscil 
lator by applying thereto positive synchronizing 
impulse, which of course requires the addition 
of a phase inverter tube in order that the syn 
chronizing impulse as derived from the separator 
tube in the receiver may be converted from nega 
tive impulses to positive impulses. With this 
System it may be seen, therefore, that the de 
flection generator may be coupled directly to the 
Synchronizing separator tube of the receiver, and 
furthermore, in view of the sensitivity of the cir 
cuit described herein, the amplitude of these im 
pulses as so derived is entirely sufficient to cause 
Synchronous operation of the deflection gen 
erator. 

Various alterations and modifications may be 
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made in the present invention without depart 
ing from the spirit and scope thereof, and it is 
desired that any and all such modifications be 
considered within the purview of the present in 
vention, except as limited by the hereinafter ap 
pended claims. 

I Claim: 
1. An oscillator for producing voltage varia 

tions of saw-tooth Wave form comprising a first 
and a second electron tube each having a cath 
Ode, a control electrode and an anode, means 
for connecting each of the cathodes to ground, 
means including separate resistances for main 
taining each of the anodes positive With respect 
to its associated cathode, separate resistances 
for connecting each of the control electrodes to 
ground, means including a condenser for con 
necting the anode of the first electron tube to 
the control electrode of the second electron tube, 
means including another condenser for connect 
ing the anode of the second electron tube to 
the control electrode of the first electron tube, 
a charging condenser connected between the 
anode of the Second electron tube and ground, 
an output circuit connected to the anode of said 
Second electron tube, and means for applying 
negative Synchronizing impulses to the control 
electrode of said first electron tube whereby the 
tubes may be rendered alternately conducting 
and whereby a voltage variation of substantial 
ly linear SaW-tooth Wave form may be caused 
to appear across said charging condenser. 

2. An OScillator for producing voltage varia 
tions of saw-tooth Wave form comprising a first 
and a Second electron tube each having a cath 
ode, a control electrode and an anode, means 
for connecting each of the cathodes to a com 
mon conductor, means including separate re 
sistances for maintaining each of the anodes 
positive with respect to the common conductor, 
a resistance for connecting the control elec 
trode of said first tube to the common conductor, 
adjustable resistance means for connecting the 
control electrode of said second tube to the com 
mon conductor, means including individual con 
den SerS for Connecting the anode of each elec 
tron tube to the control electrode of the other 
electron tube, an electron Storage device con 
nected between the anode of the second elec 
tron tube and the common conductor, and means 
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3 
for applying negative driving impulses to the 
control electrode of said first electron tube where 
by the tubes may be rendered alternately con 
ducting and whereby a voltage variation of Sub 
stantially linear saw-tooth wave form may be 
caused to appear acroSS said electron storage 
device. 

3. An oscillating system for producing voltage 
variations of saw-tooth wave form comprising a 
pair of electronic paths, each path including a 
cathode, a control electrode and an anode, means 
for connecting the cathodes to a common con 
ductor, means including individual resistances 
for Connecting each of the control electrodes to 
the common conductor, means including sepa 
rate resistances for maintaining each of the 
anodes positive with respect to its associated 
cathode, means including individual condensers 
for connecting the anode of each electronic path 
to the control electrode of the other electronic 
path, an electron storage device connected be 
tween one of the anode of one of the electron 
paths and the common conductor, means for 
applying negative potential impulses to the con 
trol electrode of the other of the electronic paths 
Whereby voltage variations of substantially linear 
saw-tooth wave form may be produced across 
the electron storage device, and an output cir 
cuit connected across said device. 

4. An oscillator for producing substantially 
linear voltage variations of saw-tooth wave form 
comprising a pair of electron paths, each path 
including a cathode, a control electrode and an 
anode, means for connecting the cathodes to 
gether, means including individual resistances 
for connecting each of the control electrodes 
to the cathodes, separate resistances for main 
taining each of the anodes positive with respect 
to the Cathodes, means including individual con 
densers for connecting the anode of each elec 
tron path to the control electrode of the other 
electron path, a storage condenser connected be 
tWeen the anode of one of the electron paths and 
the cathodes, and means for applying negative 
potential driving impulses to the control elec 
trode of the other electron path whereby voltage 
variations of substantially linear saw-tooth Wave 
form may be produced across the storage con 
denser. 

JESSE. B. SHERMAN. 


