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12 Claims. (CL 250-27) 
This invention relates to improvements in elec 

tron switching circuits for use particularly with 
cathode ray oscilloscopes wherein it is desired 
to control the horizontal deflection of the Cathode 
ray beam in cathode ray tubes in accordance 
with the occurrences of certain transient condi 
tions which are to be observed in the fluorescent 
or luminescent screen of the tube. 
In known cathode ray oscilloscopes, means 

have been used whereby the cathode ray beam 
may be deflected horizontally by the application 
of appropriate deflecting voltages to electrostatic 
deflecting plates or electromagnetic deflecting 
coils, the voltages being controllable in frequency 
and impressed upon the particular deflecting unit 
used in a regular recurring manner. Such Sys 
tems where the frequency of the deflecting po 
tential is independent of any other frequency 
conditions are known as external Synchronizing 
Systems. 
In Cathode ray oscilloscopes it is also common 

to synchronize the horizontal deflection of the 
cathode ray beam with the frequency of occur 
rence of the transient conditions in Such a man 
ner that the recurrent transient conditions and 
the horizontal deflections of the Cathode ray 
beam occur in Synchronism. Such a System is 
known as an internal Synchronizing system. 

Internal Synchronization is ordinarily employed 
in connection with transient conditions which are 
relatively closely spaced with respect to each 
other so that the time of delay between the ter 
mination of one transient condition and the be 
ginning of the succeeding transient condition is 
not material when compared to the length of the 
transient condition in question. Where this is 
the situation such internal synchronizing system 
may be used but there are instances when the 
length of the transient condition is short as 
compared to the duration between the successive 

When internal Synchro 
nization is used under these conditions and a 
separate horizontal defection of the cathode ray 
beam is utilized for each transient condition, the 
portion of the cycle occupied by the transient 
condition is relatively small and the transient 
phenomena is reproduced only during a relative 
ly small proportion of the horizontal sweep of 
the cathode ray beam. The remaining portion 
of the sweep which corresponds to the interval 
between recurring transient conditions occupies 
a substantial portion of the Sweep of the cathode 
ray beam and a corresponding proportion of the 
screen of the tube and, in view of the fact that 
information regarding this portion of the cycle 

is unimportant, considerable time is lost and a 
horizontal magnification of the transient con 
dition is not made possible. 

It is possible, however, that by using known 
SWeep circuits to increase the frequency of the 
Sweep to some multiple of the frequency of the 
transient condition to such an amount that the 
transient condition will occupy, substantially the 
entire horizontal portion of the screen but when 
this is done the cathode ray beam will be de 
flected horizontally several times during the in 
terim between successive occurrences of the 
transient phenomena. These successive deflec 
tions of the cathode ray beam are particularly 
objectionable since it is desirable to represent 
On the Screen nothing more than the transient 
condition to be observed. 
According to the present invention means are 

provided whereby the cathode ray beam is pro 
duced only during the time a trace of the tran 
sient condition is being made, the cathode ray 
tube being biased to beam cut-off during the re 
maining position of its cycle of operation. By 
providing Such means the beam is present only 
where actually needed and its production is pre 
vented at all other times regardless of the po 
tentials applied to the beam deflecting means. 

Furthermore, means are provided whereby the 
electron beam may be deflected horizontally at 
the beginning of each transient condition and 
after such deflection the beam is cut-off and a 
maximum deflecting potential is maintained on 
the deflecting unit until the next succeeding 
transient occurs at which time the deflecting 
voltage is changed so that a beam, if present, 
would be quickly returned to an initial starting 
point. Then a beam is permitted to be produced 
and is deflected horizontally across the screen of 
the tube. By regulating the time of the hori 
ZOntal sweep, the space occupied by the particular 
transient condition may be controlled and the 
regulation may be such that the transient con 
dition will occupy the entire horizontal portion 
of the screen. On the cathode ray tube. In view 
of the fact that the cathode ray beam is not 
present during the time interval between tran 
sient conditions and during the reversal or re 
moval of the deflecting voltage, no back trace or 
series of traces of the beam is present and the 
Only image occurring On the fluorescent screen 
is that of the transient condition per se. 
Through the use of such a system it is, there 
fore, possible to observe transient conditions 
which are relatively short in duration but which 
are separated one from another by a relatively 
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2 
long space of time by deflecting the cathode ray 
beam once for each transient condition. Be 
tween successive traces the beam is discontinued 
as well as the further application of deflecting 
potentiais. The system also incorporates pro 
visions whereby the intensity of the transient 
signals may be controlled so that the vertical 
deflection of the cathode ray beam may be so 

the screen of the cathode ray tube. 
It is, therefore, one purpose of the present in 

wention to provide means whereby a cathode ray 
beam is developed in a cathode ray Oscilloscope 
only during the interval when a trace of a tran 
sient condition is being presented on the screen 
of the tube. 
A further purpose of the present invention re 

sides in the provision of means whereby the cath 
ode ray tube is normally biased to beam cut-off, 
the bias being removed or reduced So that a 
cathode ray beam may be produced only during 
the interval when a constant rate of change 
voltage is being applied to the horizontal de 
flecting plates with means whereby the constant 
rate of change interval may be sufficient to in 
clude the transient condition or a portion 
thereof. 
A still further purpose of the present inven 

tion resides in the provision of means whereby a 
deflecting voltage is applied to the deflecting 
means only during the period, when a transient 
condition exists. 
A still further purpose of the present inven 

tion resides in the provision of means whereby 
the potentials applied to the deflecting unit of 
the cathode ray tube may be such as to main 
tain a beam, if one were present, in its position 
of maximum deflection during time periods be 
tween successive transient conditions. 

Still another purpose of the present invention 
resides in the provision of means whereby the 
potentials applied to the deflecting unit of the 
cathode ray tube are such as would return the 
beam, if present, to its initial position when a 
synchronizing impulse or an impulse derived from 
the initial impulse of a transient condition is 
applied to the System. 
A still further purpose of the present inven 

tion resides in the provision of means whereby 
the cathode ray beam is extinguished and the 
tube is biased to cut-off, during static conditions 
which occur at the end of each transient condi 
tion and during the reversal of the deflecting po 
tentials just prior to the beginning of the next 
transient condition, 
Another purpose of the present invention re 

sides in the provision of means whereby the 
Speed of deflection of the cathode ray beam may 
be controlled independently of the time of delay 
between successive productions and deflections 
Of the beam. 
Another purpose of the present invention re 

Sides in the provision of means whereby a sub 
stantially instantaneous reversal or removal of 
the deflecting potential and change of the cath 
Ode ray tube bias to develop a beam may be as 
Sured. 

Still another purpose of the present invention 
resides in the provision of means whereby rela 
tively short transient conditions may be observed 
even though the transient conditions are sepa 
rated one from another by a relatively long 
Space of time as compared to the length of time 
Consumed during the transient phenomena. 
Other purposes and advantages of the present 

cathode ray beam. 

2,222,943 
invention may become more apparent to those 
skilled in the art from a reading of the follow 
ing specification and claims particularly when 
read in connection with the drawings wherein 
like reference characters represent like parts and 
Wherein: 

Figure 1 represents a circuit arranged in ac 
cordance with the present invention; and 

Figure 2 shows 
Figure 1. m 

Referring to Figure 1 a cathode ray tube ?o 
is shown inside of which are positioned various 
electrodes for producing a cathode ray beam. 
These electrodes include a heater , a cathode 
or emitter 2, a control electrode 3 and an ac 
celerating electrode or anode 4. The inside wall 
of the tube is coated with a conducting layer is 
which may operate as a further accelerating 
electrode and because of the electrostatic field 
which is produced as a result of the different po 
tentials applied to the first accelerating electrode 

and the conducting coating ? 5, the electron 
beam is brought to a focus on a fluorescent or 
luminescent coating 6 on the end of the tube. 
Two pairs of deflecting plates are provided, the 
plates f and 9 being for the purpose of de 
flecting the cathode ray beam in a horizontal 
direction, while the plates 20 and 2 are for the 
purpose of deflecting the cathode ray beam in a 
Vertical direction. 

For supplying operating potentials to the cath 
ode ray tube a power transformer 25 is provided, 
the secondary of which is connected to a pair 
of rectifier tubes 26 and 27. These tubes are con 
nected in the form of a voltage doubler so that 
the filament or heater of tube 26 supplies a posi 
tive potential, whereas the anode of tube 27 sup 
plies a negative potential. The cathode or heater 
of tube 26 is connected to ground at 28 and across 
the source of direct current potential is connected 
a potentiometer consisting of resistances. 29, 30 
and 3. Connected between the resistances 29 
and the anode of tube 27 is another resistance 
32 the purpose of which will be explained later. 
The conducting coating 5 of the cathode ray 
tube is connected to a desirable point along the 
resistance 3, whereas the cathode 2 of the tube 
is connected to a point between resistances 29 
and 30 and in this connection is included the 
resistance 33. In order that the control elec 
trode 3 may be maintained negative with re 
Spect to the Cathode f2, the control electrode is 
connected to the negative end of resistance 29 
and this resistance is parallel by a condenser 34. 
The first anode or accelerating electrode 4 is 
connected to an adjustable point along the re 
sistance 30. By means of such a circuit a cathode 
ray beam may be developed within the tube O 
but for a purpose later to be explained the po 
tential of the control electrode with respect to 
the Cathode (which corresponds to the potential 
drop acroSS the resistance 29) is maintained suf 
ficiently negative to prevent the production of a 

In order to supply a horizontal deflecting volt 
age to the plates 8 and 9 a source of current is 
provided comprising a rectifier 36 and a filter cir 
cuit 3. The output of this source of direct cur 
rent is applied to a potentiometer or potential 
divider 38. Cooperating with this potentiometer 
is an adjustable contact 39 which is connected 
to ground, the adjustment being for the purpose 
of applying a bias to the deflecting plates 8 and 
f9 in order to horizontally position and center the 
trace of the electron beam. 
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2,222,943 
A plurality of condensers 40 are provided and 

these condensers are charged by the current 
from the rectifier tube 36. Included in the 
charging circuit is an electron discharge tube 
4 which has the characteristic of passing a 
constant amount of anode current. The anode 
of this tube is connected to a selector switch 
42 which may be brought into contact with one 
plate of any of the condensers 40. The other 
plates of these condensers are connected to 
gether and are in turn connected to the positive 
end of the potentiometer 38. Because of the 
potentials applied to the elements of the dis 
charge tube 4f the particular condenser 40 to 
which the selector Switch 42 is connected is 
charged linearly. For the purpose of rapidly 
discharging the particular condenser 40 that is 
used, a discharge tube 44 is provided, the dis 
charge tube including a cathode, a control elec 
trode and anode. The cathode of the discharge 
tube 44 is connected to the selector switch 42 
whicreas the anode of the discharge tube is con 
nected to the common plates of the condensers 

conducting but is rendered conducting by the 
application of an impulse to the control elec 
trode of the tube. This impulse is derived from 
a secondary of transformer 45, the primary of 
which is connected to terminals L and Gr. 
When impulses are applied to the terminals 

I, and Gir the discharge tube 44 is rendered in 
termittently conducting for the purpose of in 
termittently discharging the particular con 
denser 40 that is connected in the circuit and 
between intermittent dischargers the condenser 
is charged linearly by the current from rectifier 
tube 36 through the constant current tube 4. 
The horizontal deflecting plates 8 and 9 are 
connected to respond to the charged or dis 
charged condition of the condenser 40 since 
the plate 9 is connected to the selector switch 
42 and the plate 8 is connected to ground. 

In order to produce a vertical deflection of 
the cathode ray beam in response to a signal or 
transient condition the signal is applied to the 
ground terminal Gr and any one of the three 
terminals M, N or O. If the signal is particu 
larly weak it is then applied to the terminals 
Grand M in order that it may be amplified by 
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cal deflecting plate 2 

the electron discharge tube 52. The control 
electrode of this tube is connected to the termi 
nal M and the other electrodes of the tube are 
maintained at operating potentials by reason of 
their connection to the potential divider 56 the 
ends of which are connected to the output of a 
rectifier 58 and filter circuit 57. The anode of 
the discharge tube 52 is connected to the verti 

through the selector 
switch 47 which may be placed in either of the 
positions 53 or 54. The different terminals 53 
and 54 are provided in order that if only the al 
ternating current component of the transient 
is to effect deflection the terminal 54 may be 
used whereas if both the alternating and direct 
current components are to be observed the ter 
minal 53 is used. If the signal is stronger it 
may be connected to the terminals Grand N 
and applied to the vertical deflecting plate 2 
by means of the selector Switch 47 which may 
be placed in either of the positions 48 or 49 
depending upon whether or not the direct cur 
rent component is desired. For high voltage 
signals the terminals Gr and O are used and 
the signal is impressed upon the vertical de 
flecting plate 2? by placing the selector switch 

Normally, the discharge tube 44 is non 

3 
4. On the contact 50. The other vertical de 
flecting plate 20 is connected to ground in order 
to complete the vertical deflecting circuit. 
With the System as so far described deflecting 

impulses may be derived from the condensers 
40 when synchronizing impulses are applied to 
the discharge tube 44. If only this portion of 
the System is used the electron beam will be 
deflected during the charging period of the 
Condenser 40 and will be maintained in a posi 
tion of maximum deflection until the condenser 
is discharged by the discharge tube 44 and as 
Suming that the bias of the cathode ray tube 
is such as to permit the production of a cathode 
ray beam, then the beam will be continuously 
present in the cathode ray tube. 

In accordance with the present invention it is, 
however, desired that the beam be extinguished 
during Such periods when its presence is not 
necessary and also during periods of return of 
the beam to its initial starting point. In order 
to accomplish this function a condenser 60 is 
provided and is connected between the horizon. 
tal deflecting plate 9 and the cathode or emit 
ter 2. As previously stated a high resistance 
33 is included in the cathode circuit. 

For the purpose of explaining the operation of 
the device it will be assumed that the condenser 
40 is charged and that the cathode ray beam 
is in its full deflection position. Because of the 
Value of the resistance 29 and the bias of the 
Cathode ray tube, no cathode ray beam is pro 
duced since the control electrode f3 is negative 
with respect to the cathode in an amount suf 
ficient to produce biasing of the tube to cut-off. 
When a Synchronizing impulse is applied to the 
discharge tube 44 the tube is rendered conduct 
ing and the particular condenser 40 that is in use 
is rapidly discharged through the discharge tube 
44. At the same time, the potential is removed 
from the horizontal deflecting plate 9 and the 
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potential of one plate of the condenser 60 is 
brought to substantially the potential of the 
lower end of the resistance 38. This change in 
potential of this plate of the condenser 60 causes 
a flow of electrons to the other plate of the 
condenser or a flow of current through the re 
sistance 33 in such a direction that the cathode 
end of the resistance 33 is driven in a positive 
direction to further bias the tube to cut-off, i.e., 
to increase the negative potential of the control 
electrode with respect to the cathode. During 
this period the deflecting plate f 9 is made posi 
tive with respect to the plate 8 so that if a. 
beam were present it would impinge the fluores 
cent screen on the side where the trace begins. 
After the condenser 40 has been discharged and 
the flow of current through discharge tube 44 
ceases then the particular condenser 40 that is 
placed in the circuit is again charged linearly by 
reason of the discharge tube 4f and the hori 
Zontal deflecting plate f9, as well as one plate 
of the condenser 60, are made negative with 
respect to the deflecting plate 8 for the purpose 
of deflecting the cathode ray beam horizontally. 
During the time when the one plate of con 
denser 60, (that is, the plate of the condenser 
which is connected to deflecting plate 9) is be 
ing changed from a positive to a negative charge 
in accordance with the charging of condenser 40, 
the other plate of condenser 60 assumes a posi 
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through the resistance 33 in such a direction 
that the cathode 2 is driven in a negative direc 
tion with the result that the negative bias of the 75 
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control electrode with respect to the cathode is 
reduced and a cathode ray beam is then pro 
duced. The beam continues to be produced dur 
ing the time required for the condensers 40 and 

5 60 to assume their charge at which time a trace 
of the transient condition is produced on the 
screen of the cathode ray tube. As soon as the 
condensers 40 and 60 are fully charged the 
cathode ray beam is fully deflected and the flow 

10 of current through the resistance 33 ceases. 
When this condition arises the bias of the Cath 
Ode ray tube is then increased to the amount de 
termined by the value of resistance 29 which, as 
stated above, is sufficient to bias the tube to cut 

ls off. This condition is maintained until the next 
succeeding impulse is applied to the discharge 
tube 44 at which time another complete cycle 
of operation begins. In order to assure rapid 
discharge of the condenser 60 a discharge tube 

20 64 is provided which comprises at least a cath 
Ode and an anode, the Cathode is connected to 
the left end of the resistance 33 where the anode 
is connected to the right end of the resistance as 
shown in the drawing. During discharge of 
the condenser 40 the current flow through the 
resistance 33 by reason of the variation of the 
charge on condenser 60 is such that the anode 
of the tube 64 is made positive with respect to 
its cathode and the tube becomes conductive to 

SO provide a shunt path around the resistance 33. 
During the time that the condenser 40 is being 
charged the current flow through the resistance 
33 as a result of changing the potential applied 
to the plates of condenser 60 is in the opposite 

3S direction and all of the charging current for the 
condenser 60 with the exception of the cathode 
ray beam current, which is relatively small, 
must pass through the resistance 33. The re 
sistance 33 is, of course, made sufficiently large 

40 that the potential drop occasioned by the flow of 
current is sufficient to renove the bias from 
the cathode ray tube and permit the production 
of a beam of electrons. 
Such a system as stated above is particularly 

4 useful in observing transient conditions of short 
duration which are spaced one from another by 
a relatively long period of time. An example of 
Such a condition might be a transient condition 
in the ignition of an internal combustion engine 

50 where the length of time consumed by the igni 
tion impulse is very short as compared to the 
time between successive impulses. If the ap 
paratus were used to observe transient condi 

SS tions associated with the ignition of an internal 
combustion engine then an impulsing device op 
erated in Synchronism with the rotation of the 
engine can be used to supply the synchronizing 
impulses, the instant of occurrence of the syn 
chronizing impulse being so chosen that the de 
flecting voltage is removed from the horizontal 
deflecting plates just prior to the beginning of 
the transient condition in question so that when 
the condenser 40 is again charged the transient 

65 condition will be presented upon the screen of 
the cathode ray tube. 
In order to preclude the necessity of using an 

external Source of current for supplying the syn 
chronizing impulse, the primary of transformer 

70 45 is connected to the rectifier and filter circuit 
5 through a resistance 59 so that the only ex 
ternal elements necessary between terminals L, 
and Gir is a pair of contacts which might be 
Operated by a cam or some other convenient cir 

75 cuit closing apparatus in synchronism with the 

rotation of the internal combustion engine under 
test. 

In order to properly adjust the potentials of 
the electrodes of the cathode ray tube and to 
focus the beam on the screen of the tube, some 5 
means must be provided whereby the tube may 
be caused to Operate to produce a trace on the 
Screen of the tube in order that the effect of 
Such adjustments may be observed. For this 
purpose the element 62 is provided and is con- 10 
nected in the anode circuit of the tube 52. The 
element comprising a pair of mutually inductive 
members one of which is paralleled by a variable 
condenser. When this element is placed in the 
circuit the tube 52 is changed from an amplifier 15 
tube to an oscillator so that an oscillating fre 
quency may be applied to the vertical deflecting 
plates of the cathode ray tube. In addition 
means may also be used to cause continued im 
pulses to be applied to the discharge tube 44 so 20 
that continued horizontal deflection will result. 
When the element 62 is placed in the circuit and 
Some means for successively rendering the dis 
charge tube 44 conducting is provided a con 
tinued operation of the cathode ray tube results 25 
permitting adjustment of the various parameters 
of the circuit. As a matter of convenience the 
element 62 is so constructed that it may be in 
Serted in an ordinary 4 prong tube socket 
When calibration and adjustment of the system 30 
is necessary. When the system is properly ad 
justed so that transient conditions may be ob 
Served the element 62 may then be conveniently 
removed from the circuit. . 
In order to control the entire system by a 35 

single element a switch 65 is provided which, 
when operated, interrupts the power from all 
of the transformers. In order to protect the 
Operator against shock hazard the system in 
actual practice is placed inside of a cabinet, the 40 
door of which is provided with a cut-out switch 
for interrupting the power from all high voltage 
conductors. Associated with the operation of 
the door are switches 66 each of which are opened 
When the door of the cabinet is opened and cause 45 
the interruption of potential from all high volt 
age conductors. A switch 67 is also provided and 
this Switch is closed when the cabinet door is 
opened, to ground the negative potential supply 
conductor. The resistance 32 is included in this SO 
circuit in order to protect the tubes 26 and 27. 
The filament power is, however, not interrupted 
So that the various tubes may remain at proper 
Operating temperature to be in condition for 
operation when the cabinet door is again closed. 
From the above it may be seen that a means 

has been provided whereby a cathode ray tube 
may be used to show traces of transient condi 
tions which are relatively short in duration but 
Which are separated one from another by a rela- so 
tively long space of time, the cathode ray beam 
being produced only during the time when a 
trace is to be made on the screen of the tube. 
When full deflecting potential has been developed 
across the horizontal deflecting plates and during 65 
the time interval between transient conditions 
as well as the reversal of deflecting potentials on 
the horizontal deflecting plates, no cathode ray 
beam is produced. 
In the operation of Figure 1 it will be observed to 

that the flow of electrons from the left plate of 
Condenser 60 during its charging divides, the 
major portion of the electrons flowing through 
the resistance 33, to provide a drop in potential 
such that the right end of resistance 33 is made is . 



2,222,948 
negative with respect to the left end. Because 
of this potential drop, as explained above, the 
cathode of the cathode ray tube is made more 
negative in potential so that the grid bias of the 
tube is reduced to permit the production of an 
electron beam. The remaining portion of the 
electrons flow directly to the cathode and con 
stitute the cathode ray beam. This system, al 
though entirely operative, is slightly objection 

O 

5 

able in view of the fact that the current flow 
through resistance 33 is reduced by the amount 
of the beam current. If it is desirable to cause 
the entire charging current of condenser 60 to 
flow through the resistance 33 an arrangement 
such as shown in Figure 2 may then be used. 
This figure differs from the disclosure shown in 
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Figure -1 in that the resistance 33' is connected 
between the control electrode 3' and the nega 
tive end of resistance 29. The resistance 29, as 
in Figure 1, is paralleled by condenser 34. 
The source of horizontal deflecting voltage in 

Figure 2 comprises a Source of direct current 
which may be derived from any appropriate 
rectifier or filter circuit and a potentiometer. 
38, a point 39 along which is connected to ground. 
A discharge tube 4 is provided for charging the 
condenser 40, the discharge tube operating as a 
constant current device in order that the con 
denser 40 may be charged linearly. For dis 
charging the condenser 40 a discharge tube i? 
is provided which corresponds to the tube bearing 
the same reference character in Figure 1. Hori 
zontal deflecting plate 8' is connected to ground, 
whereas: plate 9 is connected to One plate of 
the condenser 40. A small condenser 60' corre 
sponding to condenser 60 in Figure 1 is con 
nected between horizontal deflecting plate 9 
and the control electrode 3'. 
The operation of Figure 2 is broadly, the same 

as that of the system shown in Figure 1, except 
that the positive plate of the condenser 80 is 
connected to the one of the horizontal defecting 
plates which is not grounded. Assuming that . 
the condenser 40 is charged, then the plate of 
condenser 60 which is connected to the deflect 
ing. plate 9' will be positively charged. Under 
these conditions no cathode ray beam will be 
present in the tube because of the potential of 
the control electrode 3' with respect to the 
cathode 2 as a result of the potential drop 
along resistance 29. . 
When the discharge tube 44 is made conduct 

ing to discharge condenser 40 then the charge 
is removed from one plate of condenser 60’ and 
in so doing electrons flow from the other plate 
of the condenser 60' to the junction of the re 
sistance 33' and the control electrode 3'. In 
Order to quickly discharge the condenser 60 a. 
discharge device 64 is provided which corre 
sponds to the discharge device 64 in Figure 1. 
The electrons from this plate of condenser 60 
therefore flow from cathode to anode through 
the discharge device 64 and the control elec 
trode 3' is still maintained sufficiently nega 
tive With respect to the cathode 2' that no 
cathode ray beam results. 

During the charging period of , condenser 40 
the plate of condenser 60' which is connected to 
horizontal deflecting plate 9' assumes a positive 
charge and electrons accordingly flow toward 
the other plate of condenser 60. This flow of 
electrons from the negative end of resistance 29 
through the resistance 33' causes a potential 
drop in resistance 33' Such that the potential 
of the control electrode 3' is driven in a posi 

5 
tive direction to place such a bias on the tube 
that an electron beam may be produced. By 
using such a system it may therefore be seen 
that the electron beam current which flows in 
the cathode ray tube does not oppose the con 
denser charging current that flows in resistance 
33 as is the case in Figure 1. This arrangement 
results in a slightly more positive action of the 
system than could be attained through the use 
of the system shown in Figure . 

In view of the fact that the operation of the 
system shown in Figure 2 is substantially the 
same as that shown in Figure 1, only a portion 
of the entire system is shown for simplicity. 
The application of the signal or transient Con 
dition to the vertical defecting plates, together 
with the means for supplying appropriate po 
tentials to the various electrodes of the tubes 
used in the circuit, are not shown. 

It is to be understood that although discharge 
devices 64 and 64 are shown Connected in paral 
lel with the resistance 33 and 33 these discharge 
tubes are not absolutely necessary but aid ina 
terially in producing a rapid discharge of the 
condensers 60 and 60’. Furthermore, it is to be 
understood that although a diode is shown and 
described as this discharge means, any other 
asymmetric unit, such as a dry disc rectifier, 
might as well be used. 
In the operation of the systems the value of 

condenser 60 or the resistance 33 may be changed 
slightly when the time of horizontal sweep, that 
is, the size of the charging condenser 40, is al 
tered. Accordingly, a variable condenser 60 or a 
variable resistance 33, or both, may be used. As 
a matter of simplicity only one condenser 40 is 
shown in Figure 2, although it is to be under 
stood that several condensers may be used, to 
gether with a selector Switch for placing One or 
another of the different condensers in the cir 
cuit. 
Although no specific means are shown for sup 

plying the impulses which place the discharge 
tube 44 in a conducting condition, it is to be 
understood that various sources of impulses 
night be used and it is Only necessary that the 
impulses occur in Synchronism with the fre 
quency of occurrence of the transient signal in 
pulses. In view of the fact that the system is 
very rapid in operation, it is possible to derive 
the impulse for controlling the grid of the dis 
charge tube 44 from the initial portion of the 
transient signal itself. Furthermore, if the 
transient signal is in any Way associated With a 
light condition, a light responsive device, such 
as a photoelectric cell, may be connected to the 
terminals L and Gir So that at each occurrence 
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of the light condition the discharge tube 44 is 
rendered conducting. 

In Order that the first and second anode po 
tentials of the cathode ray tube may be changed, 
yet their ratio be maintained the same, a switch 
68 is provided for connecting portions of the 
primary of the filament transformer in series 
with the primary of the anode Voltage transform 
er 25. 
Warious mpdifications and alterations in the 

present invention may be made and it is de 
sired that any and all such modifications be con 
sidered within the purview of the present inven 
tion except as limited by the herein appended 
claims: 

claim 
1. A system for controlling a cathode ray tube 
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6 
trons, said means including a cathode, a control 
electrode and an accelerating electrode, means 
for normally maintaining Said control electrode 
negative with respect to said cathode by an 
amount sufficient to bias the beam to cut-off, a 
beam deflecting unit, means for impressing a 
source of deflection voltage upon Said deflecting 
unit, a cathode circuit including a resistance in 
series therewith, an asymmetric unit connected 
in parallel with Said resistance, and a condenser 
connected between said deflecting unit and said 
cathode whereby the bias on the tube may be 
Sufficiently reduced to permit the production of a 
cathode ray beam during the application of the 
deflecting voltage. 

2. A system for controlling a cathode ray tube 
comprising means adapted to develop a beam of 
electrons, said means including a cathode, a con 
trol electrode and an accelerating electrode, a 
Cathode circuit including a resistance and means 
for normally maintaining said control electrode 
negative with respect to said cathode in an 
amount sufficient to bias the tube to beam cut-off, 
means for deflecting the developed beam com 
prising a deflecting unit and a source of deflection 
Woltage, an asymmetric unit connected in parallel 
with said cathode resistor and a condenser con 
nected between said deflecting unit and said cath 
Ode whereby the bias may be sufficiently reduced 
to permit the production of a cathode ray beam 
during the deflection of the beam. 

3. A system for controlling a Cathode ray tube 
comprising means adapted to develop a beam of 
electrons, said means including a cathode, a con 
trol electrode and an accelerating electrode, a 
cathode circuit including a resistance and means 
for normally maintaining said control electrode 
negative with respect to said cathode in an 
amount sufficient to bias the tube to beam cut-off, 
means for deflecting the developed beam com 
prising a deflecting unit and a source of deflection 
voltage, a condenser connected between said de 
flecting unit and Said Cathode adapted to assume 
a predetermined charge from the deflection volt 
age, and electron discharge means connected in 
parallel with said cathode resistance adapted to 
permit a rapid change in the charge on said con- . 
denser when the deflection voltage is removed 
whereby the negative bias on the cathode ray 
tube is reduced to permit a cathode ray beam to 
be developed when the deflection voltage is again 
applied. 

4. A system for controlling a cathode ray tube 
comprising means adapted to develop a beam of 
electrons, Said means including a cathode, a con 
trol electrode and an accelerating electrode, a 
cathode circuit including a resistance and means 
for normally maintaining said control electrode 
negative with respect to said cathode in an 
amount Sufficient to bias the tube to beam cut 
off, means for deflecting the developed beam com 
prising a pair of deflecting plates and a source 
of deflection voltage, 8, condenser connected be 
tween one of Said deflecting plates and said cath 
ode adapted to assume different degrees of charge 
in accordauce with different deflection voltages 
applied to Said plates, and means for rapidly al 
tering the charge on said condenser when the 
deflection voltage is removed from said plates 
whereby the potential of said control electrode 
with respect to said cathode is made less negative 
by the potential drop along the resistor from the 
change in the charge of the condenser when the 
deflection voltage is applied to the deflection 

76 plates. 
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5. A system for controlling a cathode ray tube 

comprising means adapted to develop a bean of 
electrons, said means including a cathode, a con 
trol electrode and an accelerating electrode, a 
cathode circuit including a resistance and means 
for normally maintaining said control electrode 
negative with respect to said cathode in an 
amount sufficient to bias the tube to beam cut-off, 
means for deflecting the developed beam com 
prising a deflecting unit and a source of deflection 
voltage, a condenser connected between said de 

0 

flecting unit and said cathode, an electron dis- . 
charge device comprising an electron emitter and 
an anode, and means for connecting said anode 
to Said Cathode and said emitter to one end of said 
cathode resistor whereby the bias may be suf 
ficiently reduced to permit the production of a 
cathode ray beam during the deflection of the 
beam. 

6. A System for controlling a cathode ray tube 
comprising means adapted to develop a beam of 
electrons, said means including a cathode, a con 
trol grid, and an accelerating electrode, a grid 
cathode circuit, means for normally maintaining 
a negative bias on said control grid with respect 
to said cathode by an amount sufficient to pre 
vent the production of a beam of electrons, a re 
sistance in said grid-cathode circuit, an asym 
metric unit connected in parallel with said re 
sistance, a beam deflecting unit, a condenser con 
nected between said deflecting unit and said grid 
cathode circuit, and means including a source of 
deflection voltage for energizing said deflecting 
unit. Whereby the charging current for said con 
denser may sufficiently remove the bias on said 
tube during the application of the deflection volt 
age to permit the production of a cathode ray 
beam. 

7. A System for controlling a cathode ray tube 
comprising means adapted to develop a beam of 
electrons, said means including a cathode, a Con 
trol grid, and an accelerating electrode, a grid 
cathode circuit, means for normally maintaining 
a negative bias on said control grid with respect 
to Said cathode by an amount sufficient to prevent 
the production of a beam of electrons, a resist 
ance in Said grid-cathode circuit, an asymmetric 
unit connected in parallel with said resistance, a 
pair of beam deflecting plates, means adapted to 
apply a deflecting voltage to said deflecting plates, 
and a condenser connected between one of said 
deflecting plates and said grid-cathode circuit 
whereby the bias of the tube may be reduced 
during the application of the deflecting voltage 
because of the voltage drop across the resistorasa. 
result of the charging of the condenser. 

8. A System for controlling a cathode ray tube 
comprising means adapted to develop a beam of 
electrons, said means including a Cathode, a con 
trol electrode and an accelerating electrode, a 
control electrode circuit including a resistance 
and means for normally maintaining said control 
electrode sufficiently negative with respect to said 
cathode to prevent the development of a beam of 
electrons, a beam deflecting unit, means for ap 
plying deflection voltages, to said deflecting unit, 
an electron storage device connected between 
Said deflecting unit and said control electrode, 
and an asymmetric unit connected in parallel 
with said resistance whereby the voltage drop 
along Said resistance due to the charging current 
of said electron discharge device when deflecting 
voltages are applied to the deflecting unit will 
permit the production of a cathode ray beam. 

9. A system for controlling a cathode ray tube 
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comprising means adapted to develop a beam of 
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electrons, said means including a cathode, a COn 
trol electrode and an accelerating electrode, a 
control electrode circuit including a resistance 
and means for normally maintaining a bias. On 
said, control electrode sufficiently negative with 
respect to said cathode to prevent the develop 
ment of a beam of electrons, a pair of beam de 
flecting plates, means including a source of de 
flection voltage connected to said deflecting 
plates, an electron storage device connected be 
tween said deflection plates and said control elec 
trode, and a current rectifier connected in paral 
lel with resistance whereby the bias on the tube 
is reduced when a deflection voltage is applied to 
said plates due to the potential drop across said 
resistor as occasioned by a change in the energy 
content of said electron storage device to permit 
the production of a cathode ray beam. 

10. A system for controlling a cathode ray tube 
comprising means adapted to develop a beam of 
electrons, said means including a cathode, a con 
trol grid and an accelerating electrode, a grid 
Cathode circuit, means for normally maintaining 
a negative bias on said control grid with respect 
to said cathode by an amount sufficient to prevent 
the production of a beam of electrons, an imped 
ance in the grid cathode circuit, a beam deflect 
ing unit, means adapted to apply a deflecting 
voltage to Said deflecting unit, and an electron 
storage device connected between said deflecting 
unit and said grid cathode circuit whereby the 
bias of the tube may be reduced during the ap 
plication of the deflecting voltage to the deflecting 
unit because of the voltage drop across the im 
pedance as a result of the presence of the storage 
device. 

7 
11. A system for controlling a cathode ray tube 

comprising means adapted to develop a bearin of 
electrons, said means including a cathode, a con 
trol grid, and an accelerating electrode, a grid 
cathode circuit, means for normally maintaining 
said control grid negative with respect to said 
cathode by an amount Sufficient to bias the tube 
to beam cut-off, a resistance connected in the grid 
cathode circuit, a pair of deflecting plates, means 
adapted to apply a deflecting voltage to the de 
flecting plates, and a condenser connected be 
tween one of said deflecting plates and said grid 
cathode circuit whereby the bias on the tube may 
be sufficiently reduced during the application of 
the deflecting voltage to permit the production 
of a beam of electrons because of the voltage drop 
across the resistance as a result of a change in 
the charged condition of the Condenser. 

12. A system for controlling a Cathode ray tube 
comprising means adapted to develop a beam of 
electrons, said means including a Cathode, a COn 
trol electrode and an accelerating electrode, a 
control electrode circuit including a resistance 
and means for normally maintaining said COn 
trol electrode sufficiently negative with respect 
to said cathode to prevent the development of a 
beam of electrons, a beam deflecting unit, means 
for applying deflecting voltages to said deflecting 
unit, and a condenser connected between said de 
flecting unit and said control electrode, whereby 
the voltage drop along said resistance due to the 
change in the charge on said condenser when de 
flecting voltages are applied to the deflecting unit 

5 

10 

1s 

20 

25 

30 

will permit the production of a cathode ray beam. 35 
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