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6 Claims, 

My invention relates to protective systems and 
more particularly to systems for protecting cath 
ode-ray tubes against destructive beam-current. 
When cathode-ray tubes are utilized in tele 

vision receivers or for the purpose of alternat 
ing current analysis and the like, it is customary 
to provide ray-deflecting devices which cause 
the ray, or beam to periodically traverse the 
fluorescent screen in a pre-determined pattern. 
If, by reason of failure of the ray-deflecting de 
vices, etc., the ray comes to rest upon the fluo 
rescent screen and remains stationary for even a 
very short time the screen is burned and the tube 
is rendered Substantially useless for satisfactory 
picture reception. 

It is, accordingly, an object of my present in 
vention to provide means whereby failure of the 
ray-defilection generators associated with a cath 
ode-ray tube does not occasion the flow of de 
structive bean current. 
Another object of my invention is to provide 

a protective system for a cathode-ray tube that 
shall function to prevent destructive beam-cur 
rent in the event of breakage of certain essential 
circuit connections. 
A stili further and more specific object of my 

invention is to provide a protective system for a 
cathode-ray tube that shall function to prevent 
destructive beam-current in the event that cer 
taim essential connections in the protective sys 
tem, itself, are broken. 

In accordance with my invention, I prefer to 
accomplish the foregoing objects by providing 
means for depriving the first anode, in a cath 
Ode-ray tube, of positive potential in the event 
that the ray ceases to be deflected according to 
a pre-determined pattern. Specifically, I pro 
vide a relay for connecting the second anode to 
ground and for simultaneously de-energizing the 
source which supplies it with potential and I 
make use of a unidirectional current derived from 
the ray-deflecting devices for determining the 
operation of the relay. In addition, I so inter 
connect the relay and the current-deriving means 
that failure of the latter also causes the relay to 
drop out, thus affording added protection. 
The novel features that I consider characteris 

tic of my invention are set forth with particul 
larity in the appended claims. The invention it 
self, however, both as to its organization and its 
method of operation, together with additional ob 
jects and advantages thereof, will best be under 
stood from the following description of a specific 
embodiment, when réad in connection with the 
accompanying drawings, in which: 

(C. 250-27) 
Figure 1 is a view of a portion of a television 

receiving system in which an embodiment of my 
invention is included, and 

Fig. 2 is a view of a portion of a television re 
ceiver including an alternative embodiment of 
ny invention. 

In both figures, like elements are similarly des 
Ignated. 

Referring now to Fig. 1 of the drawings, a 
Cathode-ray tube of the general type to which 
my invention pertains is constituted by an evac 
ulated envelope having a bulbous portion 3 and a 
cylindrical portion 5. The interior wall of the 
bulbous portion may be provided with a metal 
lic coating 7 to serve as a second anode and the 
large end is provided with an interior fluorescent 
Screen 9 usually made from Willemite or the 
like. An electron gun, constituted by an equipo 
tential cathode , a grid and a first anode 
i4, is disposed in the cylindrical portion of the 
tube. Suitable grid-cathode biasing potential 
and anode potential is provided from a common 
source, exemplified in the drawings by a bleeder 
resistor 5 connected across the output termi 
nals of a rectifier , over a plurality of conduc 
tive connections 9, 2, 23 and 25 allocated, re 
Spectively, to the grid, the cathode, the first 
anode and the second anode. 

In order that a two-dimensional picture may 
be reproduced on the fuorescent screen, means 
are provided for causing the ray to simultane 
Ously traverse the screen in two directions nor 
mai to each other. In an actual commercial 
system ray-deflection may be accomplished by 
utilizing electromagnetic deflection coils alone, 
electrostatic deflecting plates alone or by a com 
bination of coils and plates. 
In order to simplify the drawings I have ex 

emplified the vertical defecting system by a sin 
gle coil. 2 Connected to the Output terminals of 
a ray-deflection impulse generator 29 and the 
horizontal deflecting System also by a single coil 
3 connected to the output terminals of a ray 
defection impulse generator. It is to be un 
derstood, of course, that in the system as actual 
ly constructed each of the single coils is replaced 
by a pair of coils connected in series-aiding re 
lation and disposed at opposite sides of the cylin 
drical portion of the tube. 
The generators may be of the continuous os 

cillation type, merely synchronized by incoming 
synchronizing impulses, or they may be of the 
intermittent type which only functions to pro 
vide output impulses when triggered-off by the 
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2 
synchronising impulses, y invention, as will be 
apparent hereinafter, is applicable to either type. 

f, during the operation of the system thus 
far described, for translating incoming picture 
signals into a visual reproduction of the trans 
mitted view, the deflecting generators should fall 
simultaneously the fluorescent screen in the tube 
would immediately be ruined. Sven though but 
one of the generators should fall, or the connec 
tions between it and the deflecting coils should 
break, the screen night be spoiled since the ray, 
traversing the screen in a single direction under 
an accelerating potential of the order of 10,000 
volts, causes much higher localised heating than 
normal. 
In accordance with my invention, therefore, I 

provide means, responsive to de-energisation of 
one or both of the defecting collis, for depriving 
the ray of accelerating potential. 
Referring once more to Fig. 1, it will be noted 

that the circuit for supplying the primary wind 
ng 35 of a power transformer 7 feeding the 
rectifier includes an arnature 9 and a fixed 
contact 4 of a relay 48. It will also be noted 
that the relay is provided with a second grounded 
armature 45 which is connected to the cathode 
of the cathode-ray tube and is normally held 
away from a fixed contact 47 from which a con 
nection 49 extends to the first anode in the 
athode-ray tube. The arnatures are intercon 
nected by an insulator for simultaneous nove 
ment. 
Obviously, when the relay is energized the 

armature is drawn up and held to complete the 
energizing circuit for the primary winding of the 
power transformer. When it drops out, the en 
ergizing circuit is broken and the first anode is 
connected directly to the cathode and to ground, 
hus depriving it of potentia. 
In order that the position of the armatures 

may be so controlled by the ray-defecting im 
buses that they will drop out upon failure there 
of, I connect the relay winding between the anode 
3 of a thermionic device 4, hereinafter called 
he control tube, and the positive end of a 
leeder resistor 55 connected across the termi 
has of a source 57 preferably of unidirectional 
otential such as a battery or rectifier but an 
ilternating current source may be used. The 
athode of the control tube is connected to an 
intermediate point on the bleeder resistor and 
fixed or static negative bias suficient to stop 
he flow of output current is provided by con 
lecting the grid to the negative end of the re 
istor. 
Since, in the operation of the system, the con 

rol tube must conduct current to energize the 
elay just so long as the ray-defection coils are 
nergized from the ray-defection generators, I 
provide further means for deriving positive po 
entials from the deflection impulses and for uti 
izing them to nullify the fixed negative potential 
Lerived from the bleeder resistor. 
Specifically, I prefer to include a plurality of 

esistors 59 and 6 in the input circuit of the 
ontrol tube, between the grid and cathode there 
f, and cause unidirectional currents derived from 
he ray-deflection impulses to flow therein when 
he system is in Operation. 
To provide a current proportional to the hori 

Ontal impulses I connect one of the resistors 
59) between the cathode and anode of a diode 
ectifier 68, including in the circuit the secondary 
5 of a transformer 67 the primary 89 of which 

is connected in series in the horizontal ray-de 

8,008,884, 
flection circuit. A similar diode 7 is connected 
across the other resistor () and it is fed from 
the vertical ray-deflection circuit through a asini 
lar transformer . 
As will be clear from the drawing, the several 

diodes are so connected to the resistors that the 
rectified current flowing sets up potentials in 
opposition to the negative potential impressed 
upon the grid of the control tube from the po 
tential supply resistor USUS. Through proper 
choice of the constants of the system the static 
negative potential may be overcone and the grid 
of the control tube given the proper positive po 
tential to permit just enough space Current to 
flow in the relay winding to pull up and hold the 
armatures. After the proper balance has been 
obtained, if either or both diodes are deprived of 
input excitation the flow of space current in the 
control-tube is so reduced that the artinatures 
drop and, as will be clearly apparent from the 
drawings, the first anode in the cathode-ray tube 
is immediately connected to ground and the rec 
tier supplying potential thereto is de-energed. 

In order to provide a further measure of safety 
I prefer to utilize equipotential cathodes in the 
diodes and in the control tube and to energie 
then in paralled from a power transformer 
the primary of which is energized in parallel 
with the primary winding of the power trans 
former S energizing the main rectifer . The 
failure of either diode cathode-heater, the afore, 
deprives the grid of the control-tube of a portion 
of the neutralizing potential, thus de-energizing 
the relay. Also, should the control-tube cathode 
heater fail, the same action, obviously, takes 
place 
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to prevent the relay from 'chattering' I find 
it expedient to connect a reasonably large capac 
tor T in shunt with each of the diode-output-re 
sistors. Each capacitor, for example, may have a 
capacity of .015 mild, and each resistor may be 
.2 megohn. Further a reactor-condenser filter 
may be interposed between the output resistors 

and and the input terminals of the control 
tube for the same purpose although such a filter 
is not usually necessary. Such a filter is exem 
plified in the drawings by a series connected re 
sistor and a plurality of shunt condensers . 
Naturally, an inductor may be substituted for the 
filter-resistor if desired. 

It night be inferred from the foregoing that my 
invention is limited to cathode-ray tube systems 
wherein deflection of the ray is accomplished 
through the use of electromagnetic deflection 
coils. Such is not the case, however, since the 
basic principle thereof is equally as well appli 
Cable to systems wherein electrostatic forces are 
employed for deflection or to those of the type 
wherein deflection in one direction is obtained 
electromagnetically and in the other direction 
electrostatically. 

For example, referring now to Fig. 2 of the 
drawings, if ray deflection in any given direction 
is accomplished by impressing a saw-tooth or 
sinusoidal potential across a plurality of plates 
5 disposed in the cylindrical portion of the cath 
Ode-ray tube , such potentials may also be 
utilized to determine the working bias on the grid 
of the control-tube S4. For the foregoing pur 
pose, I prefer to utilize the thermonic tube 
having two grids 9 and , an equipotential 
Cathode 98 and either a common anode 9, as 
illustrated, or two electrically connected anodes, 
One for each grid. A source of anode and 
biasing potential is of course provided. Tha 
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S098,884 
grids are coupled to the ray-deflection plates 
through stopping condensers 9 and 99, respec 
tively, and the device is provided with an out 
put, or Self-bias resistor f around which a 
reasonably large capacitor f is connected. 
The self-bias resistor is included in the input 

circuit of the Control tube, the connections being 
Such that the potential across it "bucks' the 
static negative potential on the grid. As is well 
known to those skilled in the art, the average 
plate current from a thermionic device which ob 
tains its bias from a self-bias resistor is substan 
tially constant although it does increase slightly 
in response to the presence of grid excitation. 
By careful adjustment, the space current in the 
excited condition may be made to override the 
Static negative potential on the grid of the con 
trol-tube and the system functions in substan 
tially the same manner as the system exemplified 
by Fig. 1. 

It should be apparent from the foregoing that 
my improved protective system has many ad 
vantages. If either of the defection generators 
fails, the beam is immediately cut off and this 
action also takes place if any of the connections 
between the generators and the deflecting coils or 
plates should break. Furthermore, should the 
control tube be deprived of positive biasing poten 
tial by failure of any element in the protective 
devices perse, the relay Will immediately drop Out 
to notify the operator that repairs should be 
made. 
Although I have chosen several specific em 

bodiments of my invention for purposes of illus 
tration, many other obvious modifications will be 
apparent to those skilled in the art. My inven 
tion, therefore, is not to be limited except insofar 
as is necessitated by the prior art and by the 
spirit of the appended claims. 
I claim as my invention: 
1. In combination, a cathode ray tube having 

a fluorescent screen, means within the tube for 
developing a cathode ray and directing it toward 
the screen, means for deflecting the ray across 
the screen according to a pre-determined recur 
rent pattern, a ray-accelerating anode within the 
tube, connections for supplying a potential to the 
anode and means for depriving the anode of 
potential and connecting it to ground upon fail 
ure of the ray-deflecting means, 

2. In combination, a cathode ray tube having a 
fluorescent screen, means within the tube for 
developing a cathode ray and directing it toward 
the screen, means for deflecting the ray across the 
screen according to a pre-determined pattern, 
means for deriving a unidirectional potential 
from the ray-deflecting means, connections for 
supplying anode potential to the tube and means 
responsive to said unidirectional potential for 
determining the continuity of said connections. 

3. In combination, a cathode ray tube having a 
fluorescent screen, means within the tube for 
developing a cathode ray and directing it toward 
the screen, means for deflecting the ray across 
the screen according to a pre-determined pattern, 

whereby 

connections for supplying anode potential to said 
tube, switching means included in said connec 
tions and means responsive to the energization 
of said ray-deflecting means for determining the 
operation of said switching means. 

4. In combination, a cathode ray tube having a 
fluorescent screen, means within the tube for 
developing a cathode ray and directing it toward 
the screen, an accelerating anode interposed be 
tween the said means and the screen, means in 
cluding a source of fluctuating potential for caus 
ing the ray to traverse the screen according to a 
pre-determined pattern, a unidirectional poten 
tial source, a thermionic tube having an output 
circuit including the winding of a relay, a nova 
able armature and a fixed contact associated with 
the relay winding, connections whereby the 
armature and the contact connect the unidirec 
tional potential source to the accelerating anode 
upon energization of the relay winding, means for 
normally biasing the thermionic tube negatively 
to substantially the cut-off potential, means for 
deriving a unidirectional potential from the 
source of fluctuating potential, and connections 
for utilizing the derived unidirectional potential 
to nullify the said normal negative bias whereby, 
when the ray is being deflected across the screen 
the anode is supplied with potential and potential 
is removed therefrom upon failure of the fluctul 
ating potential supplying means. 

5. The invention set forth in claim 4, chara 
acterized in that the unipotential deriving means 
includes a thermionic tube and additionally char 
acterized in that connections are provided where 
by cathode heating potential may be applied to. 
said tube and to the biased thermionic tube from 
the same potential source. 

6. In a cathode ray tube system, a source of 
fluctuating potential for causing a cathode ray 
to be deflected in one direction, another source of 
fluctuating potential for causing the ray to be 
deflected in another direction, a cathode ray tube 
having an electron emissive cathode, an accele 
rating anode and a fluorescent screen, a thermi 
onic tube, means for normally biasing the thermi 
onic tube negatively to substantially the cut-of 
potential, a source of unidirectional potential, 
means responsive to space current in said thermi 
onic tube for establishing a connection between 
the accelerating anode and the unidirectional po 
tential source, means responsive to absence of 
current in said tube for establishing a connection 
between the accelerating anode and the cathode, 
means for deriving unidirectional potentials from 
each fluctuating potential source and connections 

said unidirectional potentials are 
utilized conjointly to nullify the normal negative 
bias applied to the thermionic tube whereby, when 
the ray is being deflected according to a predeter 
mined pattern potential is applied to the accele 
rating anode and when deflection according to 
said pattern ceases the said anode is connected to 
said cathode to prevent the cathode ray from 
causing damage to the fluorescent screen. 

ROBERT R GOODR (OCE. 
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