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1. 
I COLOR CATHODE-RAY TUBE WITH 

TEMPERATURE EQUILIZATION FOR PLURALITY 
OF ELECTRON GUN FILAMENTS 

The present invention relates to an electron gun as 
sembly for color cathode-ray tube or more in particular 
to an in-line type of the electron gun assembly compris 
ing three electron guns arranged approximately parallel 
in substantially the same plane. ‘ 
Generally, electron gun assemblies for color cathode 

ray tube are classi?ed into bipotential and unipotential 
types depending on the manner in which electrodes are 
arranged. Further, they are grouped into delta and in 
line types depending on the arrangement of the elec 
tron guns. The conventional in-line type of electron 
gun assembly in which three electron guns each with a 
heater, a cathode and a plurality of electrodes are ar 
ranged approximately parallel in substantially the same 
plane has the disadvantage that the cathode belonging 
to the central electron gun is heated more than the 
cathodes belonging to the other electron guns since it 
receives radiation heat from the cathodes and heaters 
of the other electron guns. This fact adversely affects 
the activity of the cathodes in the manufacturing pro 
cesses of the color cathode-ray tube, especially during 
the activation step thereof and also shortens the service 
life of the central cathode. 

In one of the efforts to overcome such a problem, the 
cathode associated with the central electron gun is 
made larger than the cathodes associated with the 
other electron guns thereby to increase the thermal ra 
diation and thermal conductivity of such a central cath 
ode. According to such a method, however, the cath 
ode for the central electron gun is likely to be mistaken 
for the cathode for one of the other electron guns on 
an assembly line for mass production. ‘ 
Accordingly, it is an object of the present invention 

to provide an in-line type of electron gun assembly for 
a color cathode-ray tube comprising similar cathodes 
for the three electron guns which can be maintained at 
substantially the same temperature. 
According to the present invention, there is provided 
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an electron gun assembly for a color cathode-ray tube ' 
comprising three electron guns which are arranged ap 
proximately parallel in the same plane and each of 
which includes a heater, a cathode and a plurality of 
electrodes, and at least one connection member to 
which the respective heaters are connected at substan 
tially equal intervals, wherein the area of the connec 
tion member portion to which the heater belonging to 
the central one of the electron gun is connected is 
made larger than that of each of the areas of the con 
nection member portions to which the heaters belong 

, ing to the other electron guns are connected. 
The above and other objects and features of the pres 

ent invention will become apparent when reading the 
following detailed description of the prior art and the 
present invention in conjunction with the accompany 
ing drawings, in which: 
FIG. 1 is a diagram schematically showing an exam 

ple of a conventional electron gun assembly for color 
cathode-ray tube; 
FIG. 2 is a diagram schematically showing the con 

struction of a heater connection member of the elec 
tron gun assembly of FIG. 1; and 
FIG. 3 is a diagram schematically showing the con 

struction of a heater connection member of an electron 
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2 
gun assembly'for color cathode-ray tube according to 
the present invention. ‘ 

Referring to FIG. 1 showing an example ofa conven 
tional in-line type of electron gun assembly for color 
cathode-ray tube, electron guns 2 and 4 among the 
electron guns 2, 3 and 4 for red, green and blue respec 
tively supported on support members 1 of bead glass 
have their axes inclined by about l° in such a manner 
as to intersect with each other at a point on a color se 
lective electrode not shown. As shown in FIG. 2, con 
nection members 8 and 9 connected to heaters 5, 6 and 
7 associated respectively with the electron guns 2, 3 
and 4 are fixedly supported by the support members 1 
through legs 81, 82 and 83 extending from the connec 
tion members 8 and 9. Cathodes 10, 11 and 12 into 
which the heaters 5, 6 and 7 are inserted are contained 
respectively in the first grid electrodes 13 which consti 
tute the electron guns. > 

In the above-described construction, when the heat 
ers 5, 6 and 7 are heated upon application of a voltage 
to the connection members 8 and 9, the cathodes 10, 
l l and 12 are heated so that electron beams are emit 
ted from the respective electrodes to form a desired 
image on a screen. 
However, the conventional electron gun assembly of 

the above-mentioned construction has the disadvan~ 
tage that the radiation heat received by the central 
cathode 11 from the heaters 5 and 7 are the other cath 
odes 10 and 12 causes the cathode 11 to be increased 
in temperature more than the other cathodes l0 and 
12. This phenomenon has a great adverse effect on the 
initial characteristics of the cathodes in the manufac 
turing processes of cathode-ray tubes, especially on the 
activation step thereof, and also shortens the service 
life of the cathode 11 compared with those of the other 
cathodes 10 and 12. ' 

According to the present invention, such a disadvan 
tage is obviated by enlarging the area of the portion of 
the heater connection member to which the heater as 
sociated with the central cathode is connected, with the 
result that the heat radiation efficiency of that particu 
lar portion of the connection member is increased 
thereby to maintain all the cathodes at substantially the 
same temperature. 

Referring to FIG. 3 showing schematically the con 
struction of an electron gun assembly for a color cath 
ode~ray tube according to the present invention, espe 
cially the connection members thereof, the reference 
numerals same as those inserted in FIG. 2 show the 
same elements. In FIG. 3, reference numerals 80 and 
90 show connection members as the feature of the in 
vention, to which leads 51, 61 and 71 of the heaters 5, 
6 and 7 are secured at substantially equal intervals by 
means of spot welding or the like. And the central por 
tions 80a and 90a of the connection members 80 and 
90 to which the heater 6 is connected are made larger. 

In this arrangement, when the heaters 5, 6 and 7 are 
heated upon application of power thereto through the 
connection members 80 and 90 thereby to heat the 
cathodes 10, 11 and 12, the cathode 11 positioned at 
the center tends to be increased in temperature more 
than the other cathodes 10 and 12 due to the aforemen 
tioned reason. However, in view of the fact that the 
central portions 800 and 90a of the connection mem 
bers connecting the heaters have a larger area than the 
other portions thereof and hence radiate more heat, the 
temperature of the heater 6 secured to the particular 
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portions is maintained as low as the other heaters due 
to the higher radiation efficiency thereof coupled with 
small thermal conduction of the leads 61. As a result, 
the cathode 11 is maintained at the temperature same 
as the other cathodes l0 and 12. 

In this case, it will be needless to say that the areas 
of the central portions 80a and 90a of the connection 
members 80 and 90 are required to be selected such 
that the rise in temperature of the cathode 11 is main 
tained the same as those of the cathodes l0 and 12. 
Though the embodiment shown in FIG. 3 employs 

two connection members, the‘ present invention may be 
applied with equal effect, employing a single connec 
tion member comprising an insulator secured to at least 
one support member and separate conductors con 
nected respectively to the leads of the heaters of the re 
spective electron guns, the area of the central conduc 
tor being made larger than each of those of the other 
conductors. In this case, each conductor is divided such 
that the portions of the conductor to which a couple of 
loads of the heater are connected are electrically insu 
lated from each other. 

Further, though the present invention has been de 
scribed in the case where three heaters are connected 
in parallel, the invention may be applied with equal ef 
fect, employing three heaters connected in series. Also, 
in place of three electron guns separated completely 
for the respective colors, an integrally formed electron 
gun may be employed in the invention. 

In summary, in the electron gun assembly for a color 
cathode-ray tube according to the present invention, 
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4 
the area of that portion of the connection member to 
which the central heater is connected is'made larger for 
an increase in heat radiation therefrom, so that the 
temperature of the central heater does not rise to an 
undesirably high level, thus maintaining all the cath 
odes at the same temperature. As a result, the activity 
of the cathodes is not adversely affected and the short 
ened life of the central cathode as compared with those 
of the other cathodes is successfully prevented. result 
ing in a longer useful life of thevelectron gun assembly 
as a whole. 
What is claimed is: 
1. An electron gun assembly for a color cathodc~ray 

tube comprising three electron guns which are ar 
ranged approximately parallel in the same plane and 
each ofwhich includes a heater, a cathode and a plural 
ity of electrodes, at least one connection member to 
which the respective heaters are connected at substan 
tially equal intervals, wherein the area of the connec 
tion member portion to which the heater belonging to 
the central one of the electron gun is connected is 
made larger than that of each of the areas of the con 
nection member portions to which the heaters belong 
ing to the other electron guns are connected, the area 
of the connection member portion to which the heater 
belonging to the central electron gun is connected 
being selected so as to maintain the rise in temperature 
of the cathode belonging to the central electron gun 
substantially the same as those of the cathodes belong 
ing to the other electron guns. 
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