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57) ABSTRACT 

A transient voltage surge dissipating assembly for dis 
sipating surges of high voltage electrical energy occur 
ing at the terminal pins of an electron tube. The appa 
ratus has a precisely formed air dielectric spark gap 
defined between an electrical connector coupled to a 
terminal pin of the electron tube and ground such that 
any over-voltage surges occurring at the terminal pins 
are precluded from arcing to an adjacent terminal pin, 
but are dissipated to ground through the spark gap as 
sembly. The apparatus is adapted to be coupled to any 
individual terminal pin of an electron tube to provide 
protection to the tube and associated circuitry. Arcing 
between the terminal pins and any components is 
thereby eliminated preventing damage to the tube or 
associated electronic components. 

27 Claims, 19 Drawing Figures 
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1 
voLTAGE SURGE DISSIPATOR 

BACKGROUND OF THE INVENTION 

This invention relates in general to electron tube pro 
tection and, in particular, to an externally mounted 
high voltage surge protection device for dissipating 
high voltage electrical energy transients. 
More specifically this invention relates to an electron 

tube protective device having a spark gap formed be 
tween opposed electrical conductors, one of the con 
ductors being coupled to a terminal pin of an electron 
tube and the other of the conductors being electrically 
connected to ground. 

In electron tubes, for example television picture 
tubes, extremely high voltages in the order of 10,000 to 
26,000 volts are used to accelerate cathode ray beams 
to the screen of the picture tube display device. These 
picture tubes have narrow neck portions with the ter 
minal pins spaced circumferentially thereabout so 
closely that occasional arcing results regardless of all 
known attempts to provide an insulation barrier be 
tween the terminal pins or between the terminal sock 
ets for the pins. When this arcing phenomenon occurs, 
the high voltage is conducted through the tube pins, 
terminal sockets, and lead wires to other components 
in the television set. These violent and incipient cath 
ode ray tube arcs cause the television display tube 
(CRT) to destroy itself. Serious repetitious and violent 
cascaded arcing will cause a failure in the associated 
chassis circuitry and in certain cases can result in fires. 

This arcing is a result of the ionization and break 
down of air, or other gas media, between two or more 
points of high potential difference. The arc occurs in 
the form of an electric current or plasma which is en 
tirely dependent on the origin, mode and dwell period 
resulting from the high voltage energy stored in the pic 
ture tube and certain transformer circuits. Where arc 
ing occurs, the stored energy is discharged through 
some low resistance path, causing the high voltage on 
the CRT to drop to a very low value. The loaded high 
voltage system will cause the high voltage regulator to 
lose control of this circuit varying the output impe 
dance as much as two or three times its nominal level. 

When arcing occurs the accelerating force from the 
cathode ray beams is removed resulting in a zero 
brightness on the display device during the arc event 
period. This eliminates the dynamic load for the high 
voltage supply which rises again to a very high value re 
sulting in arc cascading. The high voltage rises, in the 
order of 50,000 to 65,000 volts, since the regulator cir 
cuit cannot recover quickly enough allowing the un 
controlled high voltage supply to rise to its maximum 
voltage level. This excessive high voltage transient en 
ergy over-stresses the picture tube, high voltage com 
ponents, and wiring resulting in damage to the CRT 
and associated circuitry. 

Electron beam tubes, such as a television picture 
tube, during initial operation (varying between one 
hour and one thousand hours for an individual tube) go 
through a normal maturing cycle before the picture 
tube stabilizes and remains fairly arc-free. In many tele 
vision receivers today, the picture tube must be re 
placed after 2,000 to 10,000 hours of operation. When 
a new picture tube is introduced into the old chassis 
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and cabinet assembly, the tube will go through a new 
maturing cycle before it stabilizes and remains fairly 
arc-free. During this stabilization many arcing events 
occur which, if the tube is not equipped with a high 
voltage transient dissipating apparatus, will destroy the 
picture tube or the chassis itself will be damaged by 
over voltage arcing occurrences between terminal pins 
or the terminal pins and associated chassis. Therefore, 
it becomes very necessary to provide some protection 
against high voltage transients occurring in the picture 
tube. 
While various types of spark gap tube sockets are 

available for use in protecting the picture tubes used in 
original equipment manufacture, if the original picture 
tube was not provided with a protective spark gap de 
vice, the replacement tube has heretofore been unpro 
tected. Thus high voltage surges which frequently 
occur during the maturing cycle of the new tube fre 
quently results in arcing between terminals or between 
a terminal and chassis causing damage to the tube and 
for associated circuitry. Spark gap tube sockets of the 
type disclosed, for example, in U.S. Pat. Nos. 
3,502,933 and 3,553,727 are not suited for use in the 
type of applications or the instant invention without 
disturbing the circuitry within the receiver or requiring 
complex re-wiring of the connector assembly. Such re 
wiring is extremely time consuming and, therefore, pro 
hibitively expensive. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of this invention to improve 
apparatus for dissipating high voltage transients occur 
ring in electron tubes. 
Another object of this invention is to immediately 

dissipate to ground high voltage surges occurring in 
electron tubes thereby protecting the tube and asso 
ciated circuiting. 
A further object of this invention is to protect re 

placement electron beam tubes from the adverse ef 
fects of high voltage transients occurring during stabili 
zation of the tube within a receiver. 
Yet another object of this invention is to dissipate 

high voltage electrical surges occurring at certain spe 
cific individual terminal pins. 
These and other objects are attained in accordance 

with the present invention wherein there is provided an 
apparatus electrically coupled to an individual terminal 
pin of an electron beam tube including a precisely 
formed spark gap which functions to control the arc 
over voltage thereby dissipating the arc energy or 
plasma level occurring at a specific individual terminal 
pin. 

DESCRIPTION OF THE DRAWINGS 
Further objects of this invention, together with addi 

tional features contributing thereto and advantages ac 
cruing therefrom, will be apparent from the following 
description of several embodiments of the invention 
when read in conjunction with the accompanying draw 
ings wherein: 
FIG. 1 is a perspective view of a portion of a televi 

sion picture tube having the high voltage transient pro 
tection device coupled to a specific individual terminal 
pln; 
FIG. 2 is a horizontal planar view of the high voltage 

transient protection device with a coverplate opened to 
better illustrate the spark gap assembly; 
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FIG. 3 is a sectional view of FIG. 2 taken along lines 
3-3 to better illustrate the insulative convering of the 
spark gap assembly, 
FIG. 4 is a sectional view of the high voltage transient 

protection device with the cover plate removed taken 
along lines 4-4 of FIG. 2 to better illustrate the spark 
gap assembly and the electrical connection of the spark 
gap assembly to a terminal pin of the electron beam 
tube, 
FIG. 5 illustrates a modified alternative embodiment 

of the high voltage transient protection device; 
FIG. 6 is an enlarged planar view of a portion of a 

modified coupling electrode; 
FIG. 7 is a horizontal planar view of an alternative 

embodiment of the high voltage transient protection 
device with the coverplate removed to better illustrate 
the spark gap assembly; 

FIG. 8 is an end profile view of the apparatus shown 
in FIG. 7; 
FIG. 9 is a sectional view of the high voltage transient 

protection device taken along lines 9-9 of FIG. 7 to 
better illustrate the spark gap assembly and the electri 
cal connection of the spark gap assembly to a terminal 
pin of the electron beam tube; 
FIG. 10 is a horizontal planar view of a cap used to 

enclose the spark gap chamber; 
FIG. 11 is a cross sectional view of the cap illustrated 

in FIG. 10 taken along lines 11-11; 
FIG. 12 is a perspective view of an electrode for cou 

pling to a terminal pin of an electron beam tube and 
forming an element of the spark gap assembly; 
FIG. 13 is a perspective view of an electrode for cou 

pling to ground and forming an element of the spark 
gap assembly; 
FIG. 14 is a horizontal planar view of another alter 

native embodiment of the high voltage transient pro 
tection device with the covering cap removed to illus 
trate the spark gap assembly; 
FIG. 15 is a sectional view of the apparatus of FIG. 

14 with the covering cap positioned taken along lines 
15-15; 
FIG. 16 is a horizontal planar view of the covering 

cap used to enclose the spark gap chamber; 
FIG. 17 is a cross sectional view of the cap illustrated 

in FIG. 16 taken along lines 16-16; 
FIG. 18 is a perspective view of an electrode for cou 

pling to a terminal pin of an electron beam tube and 
forming an element of the spark gap assembly, and 
FIG. 19 is a perspective view of an electrode for cou 

pling to ground and forming an element of the spark 
gap assembly. 
DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring now to FIG. 1, there is shown a cathode ray 
tube or, more commonly, a television picture tube 1 
having the high voltage transient protection apparatus 
100 connected to the picture tube to protect an individ 
ual terminal pin 2 of the picture tube from high voltage 
surges. In the application disclosed in FIG. 1, the dissi 
pator 100 is shown electrically connected to the termi 
nal pin connected to the focusing electrode within the 
picture tube. The dissipator 100 is mechanically con 
nected to the base end of the picture tube by means of 
a support ring 10 which encircles the base of the neck 
portion and mechanically secures the dissipator to the 
picture tube. An electrically conductive coupling con 
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15 

4 
nector 21 which forms a portion of the spark gap as 
sembly is formed with an opening 20 in one end thereof 
through which is inserted the terminal pin (shown at 2) 
of the display device for which high voltage surge pro 
tection is desired. Although the opening 20 is of a size 
to provide sufficient electrical contact with the termi 
nal pin 2, the coupling may be soldered to insure a 
more secure connection. Also, the end may be split 
(FIG. 6) to facilitate placing the coupling electrode 21 
onto the terminal pin. 
The spark gap assembly includes the electrical con 

nector 21, which is electrically connected to a terminal 
pin (2) of the picture tube, and a grounded electrode 
24 electrically connected to ground. These elements 
are separated by a predetermined discrete spacing 28 
which forms an air dielectric between the two elec 
trodes. The ground electrode 24 is formed with an 
opening 25 at one end which is mechanically and elec 
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trically coupled to a ground connection or lead 26 for 
dissipating the high voltage to ground through the 
ground leaf for the chassis. 
The dissipator 100 as best shown in FIGS. 2, 3 and 

4 which illustrate an enlarged form of one embodiment 
of this device. The support ring 10 and arc chamber 30 
depending therefrom are both formed of an electrical 
insulative material such as polyethylene or polyprope 
lene. The connector electrode 21 and ground electrode 
24 are molded into the body portion 31 of the arc 
chamber. Preferably, the discrete spacing 28 between 
the two electrodes during assembly. The electrodes 21 
and 24 may be formed from a single piece of material, 
such as stamping or shearing a center section from an 
elongated member secured within the body section 31 
thereby forming two electrodes. However, the elec 
trodes may be fabricated separately and spaced a pre 
determined distance apart with the precise control of 
the spacing being accomplished through removal of a 
discrete portion from on or each electrode to control 
the spacing therebetween. As best seen in FIG. 2, both 
electrodes are formed with shoulders 29 to insure a 
positive fixed positioning within the body portion 31. 
A pair of caps33 are hinged (34) to the body portion 

to enclose the arc chamber. The caps are formed to en 
compass the opening in the body portion bearing the 
spaced electrodes 21 and 24 and the arc chamber for 
protection against accidental contact with the elec 
trodes within the chamber. Each of the caps 33 is 
formed with a hole 35 which acts as a vent to exhaust 
any gases which are formed by the arc plasma during 
the arcing event. A latch portion 36 is formed on each 
cap, on the side opposite the hinge 34, to secure the 
cap to the body portion 31 insuring against accidental 
removal. 

Referring now to FIG. 5 there is shown an alternative 
embodiment of the dissipator 100 with like reference 
numerals indicating parts corresponding to the embodi 
ment illustrated in FIGS. 1-4. In this embodiment, the 
arc chamber 30 is open on both sides of the body por 
tion 31 and the caps33 are omitted. In certain types of 
application wherein heavy or cascaded arcing occurs 
the chamber with its open sides allows the gases gener 
ated during the arcing event to dissipate more rapidly. 
However, such applications must also include a suffi 
cient electrical shielding in the area adjacent the dissi 
pator to prevent accidental contact with the electrodes 
21 and 24. 
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Referring now to the alternative embodiment of 
FIGS. 7-11, there is illustrated another form of dissipa 
tor 100 wherein like reference numerals indicate like 
parts. The dissipator is mechanically connected to the 
neck of a picture tube 1 by means of the support ring 
10 which encircles the receiver and mechanically se 
cures the dissipator to the picture tube. While each of 
the embodiments illustrated shown the support ring 10 
formed as an endless circle, to facilitate placing the dis 
sipator 100 onto the terminal pin of a picture tube with 
out removing existing electrical connections, the sup 
port ring 10 may be split in a manner illustrated by the 
split end of the coupling electrode 21 (FIG. 6) to allow 
the support ring to be mechanically secured to the base 
of the picture tube. The arc chamber 30' and suppport 
ring 10 are both formed of an electrical insulative ma 
terial such as polyethylene or polypropelene to insulate 
the connections from the electrical current passing 
through the terminal pin or the electrodes of the spark 
gap assembly. The connector electrode 21(a) and 
ground electrode 24(a) may be formed from a single 
piece of material through removing such as by stamp 
ing, cutting, or shearing, a center section from an elon 
gated member after the member is positioned into the 
body portion 31 of the arc chamber. The electrodes 
may also be fabricated separately and spaced a prede 
termined distance apart with the precise control of the 
spacing between the electrodes being effected through 
removal of a discrete portion from one or each elec 
trode to obtain the controlled spacing therebetween. 
FIGS. 12 and 13 illustrate a suitable connector elec 

trode 21(a) and ground electrode 24(a) for use in the 
embodiments described, as well as illustrating the two 
separate electrodes created by removing a portion, or 
center section, from a single elongated member. While 
the embodiment disclosed in FIGS. 1-4 discloses that 
the electrodes 21 and 24 are molded or cast into the in 
sulating body section 31 of the arc chamber 30, the em 
bodiment illustrated in FIGS. 7-11 is fabricated by 
placing the electrodes into suitable recesses 21 and 24 
formed in the body section 31' to receive the elec 
trodes 21(a) and 24(a), respectively. As shown in 
FIGS. 12 and 13, both electrodes are formed with 
shoulders 29 to insure a positive fixed positioning 
within the body section 31. In this embodiment the 
electrodes 21(a) and 24(a) (FIGS. 12 and 13) are 
formed with a downwardly bent portion which secures 
the electrodes against the inner walls of the body por 
tion 31' (FIG. 9) such that the inner walls and the 
shoulders 29 securely retain the electrodes thereby fix 
ing their position. 
The arc chamber 30 is closed on one side (best 

shown in FIG. 9) with a vent hole 35 which acts to ex 
haust any gases which are formed by the arc plasma 
during an arcing event between the two electrodes 21 
and 24. The open side of the arc chamber 30' is cov 
ered by means of a snap-on cover 33' illustrated in 
FIGS. 10 and 11. An abutment 32 extends upwardly 
from the body section 31 of the arc chamber to protect 
the cap 33' from accidental removal. The cover 33' 
is formed of an electrically insulative material with de 
pending legs 41 sufficiently resilient such that they can 
be expanded over the width of the arc chamber 30' al 
lowing the inwardly extending portions 43 to form a 
lock about the arc chamber securing the cap 33' 
thereto. The cap 33' is also formed with a vent hole 35 
for the purpose hereinbefore described. 
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6 
Referring now to the alternative embodiment of 

FIGS. 14-17, there is illustrated another form of dissi 
pator 100 wherein like reference numerals indicate like 
parts. The dissipator is mechanically connected to the 
neck of the picture tube by means of the support ring 
10 which encircles the receiver and mechanically se 
cures the dissipator to the picture tube. While the em 
bodiment illustrated shows the support ring 10 formed 
as an endless circle, the support ring 10 may be split in 
the manner heretofore described to facilitate placing 
the dissipator 100 onto the picture tube. The arc cham 
ber 30' and support ring 10 are both formed of electri 
cal insulative material to insulate the connections from 
the electrical current passing through the terminal pin 
or the electrodes of the spark gap assembly. The con 
nector electrode 21(b) and ground electrode 24(b) 
may be formed from a single piece of material through 
removing a center section from an elongated member 
after the member is secured into the body portion 31' 
of the arc chamber as by stamping, cutting, or shearing. 
The electrodes may also be fabricated separately and 
spaced a pre-determined distance apart with the pre 
cise control of the spacing between the electrodes 
being effected through removal of a discrete portion 
from one or each electrode to obtain the controlled 
spacing therebetween. 
The arc chamber 30' (FIG. 14) is completely open 

as in the embodiment illustrated in FIG. 5, with suitable 
recesses 21' and 24 being formed in the body section 
31' to receive the electrodes 21(b) and 24(b), respec 
tively. The electrodes, shown in FIGS. 18 and 19, are 
both formed with shoulders 29 to be placed in the re 
cesses 21 and 24 to insure a positive fixed positioning 
within the body section 31'. 
The open arc chamber 30' is covered by means of 

a cover cap 33' illustrated in FIGS. 16 and 17. Abut 
ments 32 extend upwardly from the body section 31' 
of the arc chamber to protect the cap 33' from acci 
dental removal. The cap 33' is formed of an electri 
cally insulative material sufficiently resilient to slide 
ably engage the body section 31' such that it may be 
expanded over the arc chamber 30' with the ends of 
the cap 33' being positioned against the abutments 32 
to form a lockabaout the arc chamber securing the cap 
33' thereto. The cap 33' is also formed with a vent 
hole 35 for the purposes hereintofore described. 
While the invention has been described with refer 

ence to preferred embodiments, it will be understood 
by those skilled in the art that various changes may be 
made and equivalents may be substituted for elements 
thereof without departing from the scope of the inven 
tion. In addition, many modifications may be made to 
adapt a particular situation or material to the teachings 
of the invention without departing from the essential 
scope thereof. Therefore, it is the intent that this inven 
tion not be limited to the particular embodiments dis 
closed as the best mode contemplated for carrying out 
this invention, but that the invention will include all 
embodiments falling within the scope of the appended 
claims. 
What is claimed is: 
1. Apparatus for dissipating transient high voltage 

surges occurring at the terminal pins of an electron 
tube and adapted to be electrically coupled to a termi 
nal pin without electrically modifying the circuitry as 
sociated therewith comprising 



7 
support means for positioning a spark gap assembly 
adjacent a terminal pin having electrical connec 
tions thereto, 

said spark gap assembly including a coupling elec 
trode for electrically coupling said spark gap as 
sembly to a terminal pin of an electron tube with 
out altering the electrical connections thereto and 
an electrically grounded electrode spaced a prede 
termined distance from said coupling electrode 
with a replenishable dielectric therebetween such 
that voltages occurring at said terminal pin exceed 
ing a predetermined level will cause an arc to occur 
between said electrodes dissipating said voltage to 
ground, said spark gap assembly further including 
means for exhausting the dielectric after arcing to 
replenish the dielectric therebetween. 

2. The apparatus of claim 1 wherein said spark gap 
assembly includes cover means enclosing a portion of 
said coupling electrode and said grounded electrode 
and the predetermined space therebetween. 

3. The apparatus of claim 1 wherein said support 
means comprises a support ring encircling the base por 
tion of the electron tube. 

4. The apparatus of claim 1 wherein said coupling 
electrode includes an opening in one end thereof for 
receiving a terminal pin of an electron tube. 
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5. The apparatus of claim 4 wherein said opening in 
one end of said coupling electrode is completely encir 
cled to coaxially receive a terminal pin in male-female 
relationship. 

6. The apparatus of claim 4 wherein said opening in 
one end of said coupling electrode extends through the 
outer periphery thereof to facilitate connection of said 
electrode to a terminal pin. 

7. The apparatus of claim 2 wherein said cover means 
is formed with a vent hole to exhaust gases formed dur 
ing arcing between said electrodes. 

8. The apparatus of claim 2 wherein said cover means 
includes a plurality of caps each having a latch for re 
movably securing said caps in a position to enclose the 
spacial distance between said electrodes. 

9. The apparatus of claim 1 wherein said grounded 
electrode includes an opening in one end thereof for 
connection to ground establishing means for dissipating 
voltage surges. 

10. The apparatus of claim 3 wherein said support 
ring includes a depending portion carrying said elec 
trodes in fixed spacial relationship. 

11. The apparatus of claim 10 including a pair of caps 
hingedly supported from said depending portion, and 
each of said caps having latch means for removably se 
curing said caps to said depending portion enclosing a 
portion of said electrodes and the space therebetween. 

12. The apparatus of claim 11 wherein said caps are 
hingedly supported from opposed sides of said depend 
ing portion, and each of said caps is formed with a vent 
hole to exhaust gases formed during arcing. 

13. The apparatus of claim 12 wherein said coupling 
electrode and said grounded electrode are coplanar 
and fixedly carried within said depending portion. 

14. A high voltage surge dissipating apparatus for 
protecting electron tubes connected to an electrical 
system from voltage transients without electrically al 
tering the electrical system to couple the surge dissipat 
ing apparatus to the electron tube comprising 
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a coupling electrode and a grounded electrode 
fixedly spaced a predetermined distance apart in 
cluding a replenishable air dielectric insulator 
therebetween, 

said coupling electrode having a portion forming an 
electrical contact with a terminal pin of an electron 
tube for electrically coupling said electrode to said 
terminal pin without electrically altering the elec 
trical system connected thereto such that high volt 
age transients occurring at said terminal pin will 
cause an electrical arc between said electrodes 
across said air dielectric insulator dissipating said 
voltage transients to ground, and exhaust means in 
communication with the air dielectric to exhaust 
the air dielectric after arcing to replenish the air di 
electric between the electrodes, 

15. Apparatus for dissipating transient high voltage 
surges occurring at the terminal pins of an electron 
tube comprising 
support means adapted to be carried by the base por 

tion of an electron tube adjacent the terminal pins 
thereof, 

arc chamber means carried by said support means 
and extending transversely to the terminal pins of 
the electron tube, 

said arc chamber means including an electrode for 
coupling to a terminal of the electron tube and an 
electrode for coupling to ground, and 

said electrodes carried by said arc chamber means 
being spaced apart and including a replenishable 
air dielectric having a predetermined break-over 
voltage to effect an arc therebetween, said arc 
chamber means further including means for ex 
hausting the air dielectric after arcing to replenish 
the air dielectric therebetween. 

16. The apparatus of claim 15 including a cap having 
resilient leg portions for receiving said arc chamber 
means and removably securing said cap thereto to en 
close a portion of said electrodes. 

17. The apparatus of claim 16 wherein said cap is 
formed with a vent hole to exhaust gases formed during 
arcing and the side of said arc chamber means opposite 
said cap is closed and formed with a vent hole. 

18. The apparatus of claim 16 wherein securing said 
cap to said arc chamber means fixedly locates the spa 
cial distance between said electrodes. 

19. The apparatus of claim 16 wherein said arc cham 
ber means includes a depending portion forming an 
abutment to prevent said cap from being accidentally 
removed. 
20. The apparatus of claim 10 wherein said elec 

trodes are fixedly secured within said depending por 
tion of said support ring. 

21. The apparatus of claim 10 wherein said elec 
trodes are formed with shoulder portions for fixedly po 
sitioning said electrodes in spaced relationship. 
22. The apparatus of claim 21 wherein said elec 

trodes are formed with a downwardly extending por 
tion operably connected to said depending portion of 
said support ring for fixedly positioning said electrodes. 

23. The apparatus of claim 15 wherein a portion of 
each of said electrodes is molded within said arc cham 
ber means. 
24. The apparatus of claim 10 further including a 

cover cap slidably positionable about said depending 
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portion carrying said electrodes to enclose portion of ing portion includes abutment means for preventing 
said spark gap assembly. said cover cap from being accidentally removed. 
25. The apparatus of claim 24 wherein said cap is 27. The apparatus of claim 24 wherein said cover cap 

formed with a vent to exhaust gases formed during arc- is domed to prevent heat generated during an arcing 
ing, 5 event from burning said cap. 
26. The apparatus of claim 24 wherein said depend- k k k k k 
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