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This invention relates to an improved protective circuit 
particularly adapted for cutting off the beam of a cathode 
ray tube upon failure of de?ection potential. 
The development of so-called projection tubes, i. e. 

cathode ray tubes for television receiver use, having very 
high anode voltages and/or currents to permit a picture 
brightness of a magnitude to permit satisfactory operation 
with associated optical magni?ers, introduces the need for 
protective circuits to prevent damage to the phosphor 
screen upon failure of scanning potentials. Circuits here 
tofore known have utilized recti?ers to develop from the 
de?ection pulses a relatively constant D. C. potential to so 
bias a control tube that the pcitrue tube beam is turned off 
in absence of such pulses. Such circuits have employed 
either electron tube recti?ers or crystal diodes. While 
some such recti?ers have performed satisfactorily, certain 
disadvantages reside therein such as initial and installa 
tion cost, spatial requirements, replacement costs and er 
ratic operation of crystal recti?ers due to change in char 
acteristics, all of which are substantially minimized by the 
present invention. 
A broad object of the invention therefor resides in the 

provision of an improved protective circuit employing an 
inexpensive gas tube in a manner to serve as a recti?er to 
permit manufacture at a fraction of the cost heretofore 
encountered. 
A further Object is to provide an improved circuit in 

which an inexpensive neon or similar bulb of long life ex 
pectancy may be employed as a recti?er. The bulb may 
be of a type which can be directly soldered to associated 
wiring, thus avoiding the expense of a socket and mini 
mizing wiring. 
A further object is to provide an improved protective 

circuit including a device functioning as a recti?er, and 
in which no heater power is required, as when a hot cath 
ode vacuum tube recti?ed is employed. 

Other advantages of the present invention will become 
obvious to persons skilled in the art upon examination of 
the drawings, the appended speci?cation and the claims. 

In the drawings, in which like parts are identi?ed by the 
same reference numerals: 

Fig. 1 illustrates an improved electron beam cut-off cir 
cuit with the principles of the present invention incorpo 
rated therein; 

Fig. 2 is a fragmentary view of an alternate embodi 
ment of the circuit of Fig. 1; 

Fig. 3 illustrates another type of circuit in which the 
invention disclosed in Fig. 2 may be utilized. 

Fig. 4 illustrates a second alternate embodiment of the 
inventive principles in the circuit for control of a cathode 
ray beam. 

Referring to Fig. 1, the normal operation of the circuit 
shown, assuming uninterrupted sequential application of 
both horizontal de?ecting pulses 39 and vertical de?ecting 
pulses 32, and an applied video signal 10, is as follows: 
The grid '21 of tube 19 receives negative bias from a 

source such as battery 22 su?icient to establish cut-off 
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in the absence of vertical pulses 32. Pulses 32 illustrated 
as negative going pulses, are fed through capacitorv 33, 
and recti?ed by a two element gas tube such as a neon 
bulb 24, or the like, connected through resistors 36, 35 to 
grid 21 and directly to ground. These pulses develop a 
positive voltage across resistor 27, connected between lead 
25 and the negative terminal of battery 22, by reason of 
current ?ow through bulb 24 which closes a current loop 
comprising a resistor 27, battery 22, and bulb 24. This 
positive voltage is su?icient to lower the effective negative 
grid biasing voltage from battery 22 to render tube 19 
conducting so long as vertical pulses 32 are sequentially 
applied. 

Resistors 35 and 36, and capacitors 37 and 38 serve 
mainly as a ripple ?lter to smooth out the pulsating di 
rect current voltage appearing across resistor 27. Since 
the plate resistance of tube 19 is low during conduction 
established by negative vertical pulses 32, the D. C. volt 
age at anode 18 is low and consequently the potential of 
cathode 12 of tube 13, derived from potentiometer 16, 
series connected with resistor 31} to a source of plate po 
tential marked B+, and through dropping resistor 15, is 
also low. Tube 13 is the cathode ray tube to be protected, 
and is biased for possible conduction depending upon the 
applied video signal during said above condition. 
The conditions above described assume continued ap 

plication of horizontal de?ecting pulses 39 through capaci 
tor 4-9 to cathode 23 of tube 19 to leak off through resistor 
25 to ground and thus drive cathode 23 negative. If de 
sired, a positive cathode bias may be applied through re 
sistor 41 as shown to reduce the negative bias from pulses 
39, cathode 23 being maintained at the proper bias to en 
sure operation of the circuit as above described, with hori 
zontal de?ecting pulses 39 sequentially applied to cath 
ode 23. 
Upon failure of horizontal de?ecting pulses 39, cath 

ode 23 is not driven negative and the positive bias fed 
through resistor 41 appears at the cathode end of resistor 
25, with tube 19 rendered close to, or below the point of 
plate current cut-off, with the plate resistance increasing 
to a high value. With increased plate resistance of tube 
19, the D. C. potential across potentiometer 16 rises ap 
preciably, with a consequent rise of potential at cathode 
12 su?icient to render tube 13 cut-off to prevent the elec 
tron beam from striking the picture tube phosphor. 

It is contemplated that in some instances the operating 
and striking potentials of a particular gas discharge tube 
employed may be either too high or too low in respect 
to the magnitude of the de?ection pulses to be recti?ed 
therein to permit use of the tube without biasing means 
directly associated therewith. As shown in Fig. 2, ‘assum 
ing that the magnitude of the negative going vertical 
pulses 32 is less than the striking potential of bulb 24, 
a biasing battery 45 may be series connected as shown 
between the lower tube element and ground to adjust the 
striking potential to the proper level. Under other cir 
cumstances, it may be desirable to employ a battery, 
reversed in potential, to raise the striking voltage of the 
bulb 24, and it is within the scope of the invention to‘ 
employ plural bulbs 24 series connected to ground to 
alter the striking and operating potentials between the 
‘grid input circuit and ground under certain conditions. 
The operation of the glow discharge tube ‘as a recti?er 
under these conditions will be readily understood in view 
of the above explanation. While de?ection pulses usually 
are of a ‘single polarity, such as purely negative pulses, 
slightly positive excursions may occur, and while bu-lb 24 
normally does not serve as a half~wave recti?er, however, 
should the de?ection pulses contain slightly positive ex 
cursions, they would serve merely to lower the potential 
gradient between the electrodes of bulb .24, the grounded 



2,774,007 
3 

electrode of which is normally maintained at a relatively 
positive ground. These would not serve to strike the gas 
tube to initiate conduction therein. _ I 

Fig. 3 illustrates a modi?ed version of the invention 'in 
which horizontal de?ecting pulses 39 are led from the 
primary ‘46 to the secondary 47 of a transformer and 
fed by lead 48 through condenser 49 and resistor '50 to 
the grid ‘51 ‘of a triode tube 52, biased by maintaining 
the .cathode positive as shown. A glow type gas tube 124 
and a biasing battery '56 are series connected between 
lead 48 and ground for recti?cation of pulses '39 in the 
manner taught to develop a positive grid potential across 
resistor 53. Tube '52 is maintained conducting in the 
presence of applied pulses 39 which develop a sufficient 
positive potential across resistor 53 to maintain tube 512 
above cut-o? with high plate current ?owing through 
relay 55 to close relay contact 56, conductors ‘57 being 
associated with ‘the ‘beam circuit to maintain the beam 
on with contact 56 closed. Upon failure of sequentially 
applied pulses 39, the positive potential ‘across resistor 53 
is reduced to zero, rendering grid 5-1 at a high negative 
potential in respect to the cathode, hence cut~otf swings 
to a negative value ‘rendering tube 52 cut~off to terminate 
plate current in tube 55, thus allowing contact '56 to open 
and break the circuit associated with conductor 57. 

Fig. 4 illustrates a modi?cation of the invention with 
positive input pulses 44 fed through transformer 60 and 
over lead 61 to an associated yoke. Recti?cation of posi 
tive pulses 44 is effected by glow discharge tube 63, the 
pulses exceeding the striking potential of tube i63, to de 
velop a positive potential across resistor 64 series con 
nected between the lower element of tube 63 and ground. 
The development of potential across resistor 64, of ‘a 
high value, charges condenser 65, and upon cessation of 
pulses 39 the condenser 65 discharges slowly through 
resistor 64 to gradually reduce the charge thereon. It is 
thus seen that during sequential application of pulses 44, 
a ‘fairly uniform positive potential is maintained at lead 
66 which may be employed in the manner taught above 
for control of a protective circuit, for example, by direct 
control of_ a gating tube as described in respect to the 
circuit of Fig. 3. Upon failure of pulses 39, capacitor 65 
discharges through resistor 64 to terminate the normal 
positive voltage at lead 60. Capacitor 65 does not nor 
mally discharge through bulb v63 between pulses, since 
the time constant of resistor 64 and capacitor 65 is so 
chosen that the potential across resistor 64 does not ap 
proach the striking potential of bulb 63, the charge time 
being short with respect to the discharge time. 

While I have described above the principles of my ~ 
invention in connection ‘with speci?c apparatus, it is ‘to 
be clearly understood that this description is made only 
by way of example and not as a limitation to the scope‘ 
of ‘my invention as set forth in the objects thereof and 
in the accompanying claims. 
What is claimed is: 
‘1. In a protective circuit for a cathode ray tube having 

a beam source, beam de?ection means, and a de?ection 
pulse source ‘whereby the absence of said pulses results 
in extinguishment of the beam, an electron discharge de 
vice operative between a state of conduction and a state 
of non-conduction connected for the control of said beam 
in response to the presence or absence of de?ection pulses, 
and means to initiate ‘and terminate conduction through 
said discharge device in response to the presence or ab 
sence of applied de?ection pulses including a two element. 
gas tube series connected between the grid and cathode 
of said control tube, a resistor shunting said gas tube,_ 
means maintaining the elements of said gas tube biased 
below striking voltage of said gas tube and at a level 
such that applied pulses of predetermined minimum height 
and a given polarity render said tube ‘conducting while 
pulses of like height and opposite polarity lower the nor 
mal bias of said gas tube below striking voltage to pre 
vent conduction therein, said vgas tube thus serving as ‘a 
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4. 
diode recti?er, and means connecting said de?ection pulse 
source to that element of said gas tube connected to said 
grid. 

2. In a protective circuit in which a sequence of de?ec 
tion pulses are employed to sweep an electron beam, the 
absence of said pulses resulting in extinguishment of the 
beam, an electron discharge device operative between a 
state of conduction and a state of non-conduction for 
the control of said beam in response to the presence or 
absence of de?ection pulses, and means to initiate and . 
terminate conduction through said discharge device in 
response to the presence or absence of applied de?ection 
pulses including a two element gas tube series connected 
between the grid and cathode of said control tube, a resis 
tor shunting said gas tube, and means for applying de 
?ection pulses to that element of said gas tube connected 
to said grid. _ 

3. The device of claim 2 including bias means series 
connected between said resistor and said cathode. 

4. In a device of the character described, a cathode 
ray tube, a source of de?ection pulses, an electron dis 
charge device including a cathode, an anode and a grid,» 
means for the introduction of de?ection pulses to said 
grid, a two electrode gas tube connected between said 
grid and cathode, and a resistor connected between said 
cathode and grid. 

5. In a protective circuit for a cathode ray tube having. 
a beam control grid, and beam de?ection means, the 
combination with ‘an electron discharge device including 
anode, cathode and grid, the anode being connected 
to control the bias of said beam control grid and means 
for sequentially applying de?ection pulses to the grid of ‘ 

(said device, series connected between said cathode and 
ground to maintain said cathode at a potential above 
ground, a resistor connected between said grid and 
ground, and a two electrode gas tube having one ele 
ment connected to said grid, and means for supplying 
a biasing potential connected between the second ele 
ment of said gas tube and ground. 

6. In a protective circuit, a cathode ray tube, a source 
of de?ection pulses an electron discharge device includ 
ing a cathode, an anode, and grid, means connecting said 
cathode to ground, means for introducing a sequence of 
de?ection pulses to said grid, a two electrode gas tube 
having one electrode connected to said grid, biasing 
means series connected between the second element of 
said gas tube and ground, a resistor having one end con 
nected to said grid, and a second source of biasing poten 
tial series connected between the opposite end of said 
resistor and ground, said anode being connected to the 
beam control grid-electrode of said cathode ray tube to 
cut otf said beam when beam de?ections fail. 

7. In a television receiving system of the type in which 
the anode of a cathode ray tube is energized by a source 
of high positive potential to maintain the beam, and 
means are provided to interrupt said source to turn the 
beam o? upon failure of sequentially applied de?ection 
pulses, means including an electron discharge device for 
connecting, when in a conductive state, said source to said 
anode, and disconnecting said source from said anode 
when in a non-conductive state, a second electron dis» 
charge device, a voltage dividing network interconnect 
ing the cathode of said ?rst device and the anode of said 
second device to maintain the cathode of said ?rst device 
at conducting potential during periods of conduction 
of said second device and at non-conducting potential 
during periods of non-conduction of said second device, 
means for the control of conduction through said second, 
device in response to the presence or absence of a sequence 
of de?ection pulses, said last mentioned means includ 
ing a two element gas tube, means connecting one ele 
ment of said tube to the control element of said second 
device, a resistor connected to shunt the electrodes of' 
said gas tube, and means‘connecting the second elec-= 
trode of said tube and said resistor to the cathode of said 
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second device, whereby sequentially ‘applied de?ecting 
pulses of predetermined amplitude are recti?ed by said 
gas tube to establish a potential across said shunted 
resistor to bias the second device, hence ‘the ?rst device, 
conducting, the control element of said second device 
being normally biased in the absence of a pulse-initiated 
voltage across said resistor, to cut-01f to thereby estab 
lish cut-oif of said ?rst device. 

8. A protective device for a television system which 
operates to extinguish the picture tube beam during the 
period of time no beam-de?ecting signals are applied 
comprising an electron discharge device having control, 
anode and cathode electrodes, ?rst means for biasing said 
control electrode to a potential below cut-off to prevent 
said electron discharge device from conducting a space 
current, recti?er means operative in response to beam 
de?ecting impulses to provide a unipotential signal, means 
operatively coupling said recti?er means to said control 
electrode, the unipotential signal of said recti?er means 
being of such polarity and magnitude as to cause said 
electron discharge device to conduct only during the time 
said impulses are applied to said recti?er means, sec 
ond means operatively coupled to said cathode elec 
trode for applying a cut-oil bias to said control elec 
trode, and means operatively coupled to said cathode elec 
trode for applying other beam-de?ecting impulses there 
to, these latter impulses serving to reduce the bias pro 
vided by said second means and thereby cause conduc 
tion of said electron discharge device. 

9. A protective device for a television system which 
operates to extinguish the picture tube beam during the 
period of time no beam-de?ecting signals are applied 
comprising a unidirectional current-conducting device 
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having a current-controlling element, ?rst means for bias 
ing said element to a potential which places said device 
in one state of conduction, recti?er means operative in 
response to ?rst beam-de?ecting impulses to provide a 
unipotential signal, and means operatively coupling said 
recti?er means to said current~controlling element, said 
unipotential signal being of such polarity and magnitude 
as to place said device in said one state of conduction, 
and second means for biasing said element between a 
potential which sustains said one state of conduction and 
a second potential which places said device in an op 
posite state of conduction, said second means including 
circuitry which operatively couples second beam-de?ect 
ing impulses to said current-controlling element, said 
second impulses being of a polarity and magnitude to 
sustain said one state of conduction. 
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