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[5 7] ABSTRACT 

A resistance-capacitor-discharge gap electric circuit com 
ponent wherein the electrodes are respectively formed on 
both sides of a dielectric sheet and one of said electrodes in di~ 
vided into two portions. The divided portions are symmetrical 
and provided on the respectively faced position with a space 
between them. The electrodes are printed on the dielectric 
sheet with electrically conductive material made of the mix 
ture of 3 to 7 per cent, by weight, of the glass powder colloidal 
state having low melting point and ?ne silver powder, mixed 
with several per cent of organic solvent, such as toluol, 
tetraline, or cator oil. 

A discharge gap, which is narrower than the above mentioned 
interval, is formed between said two divided portions of the 
electrode, and said two divided portions are bridged with a re 
sistance. A sheet of electrode is provided on the rear side of 
the dielectric sheet at the corresponding position of the 
discharge gap and the electrodes on the front side of the sheet. 

When a higher voltage than required is applied between the 
two divided portions, discharge is carried out through said re 
sistance, but when such a high voltage as might break down 
the resistance or the electrodes is applied between said two di 
vided portions, discharge is carried out through said discharge 
gap, and said resistance and the electrodes escape damage. 

7 Claims, 8 Drawing Figures 
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RC COMPOSITE TYPE CIRCUIT COMPONENT WITH 
' DISCHARGE GAP 

This is a continuation-in-part of my earlier ?led copending 
application Ser. N 0. 717,602 ?led Apr. 1, 1968. _ 

This invention relates to an RC (resistance capacitor) com 
posite type circuit component and more in particular, this in 
vention relates to an RC composite type circuit component 
with discharge gap provided between the electrodes, and a re 
sistance bridging said electrodes and provided in such a 
manner that the electrodes are faced‘ toward each other with 
said discharge gap between them. 

Generally speaking, in a television receiver, a capacitor is 
wired in series into the antenna circuit as a ?lter and when the 
capacitor is thus used, it is necessary to provide a discharge 
gap for arresting lightning wired in parallel with said capaci 
tor. 

A conventional circuit component for the above mentioned 
purpose, is shown by (A) and (B) of FIG. 1, wherein the elec 
trodes 8, 8a are respectively formed one on each side of the 
sheet of dielectrical material. The conductive portion 10 is 
provided by using an appropriate material such as conductive 
paint, in connection with either of the electrodes, for example, 
the electrode 8. The conductive portion 10 extends as far as a 
part of the other side of the dielectrical material, and the 
discharge gap 7 is formed between the end of the conductive 
portion 10v and the electrode 8a. The lead wires 3, 3a are 
respectively ?xed on the electrodes 8, 8a with a solder 5, 5a. 
The component is provided with insulating coating in such a 
manner that the portion of the discharge gap may not be 
coated. For example, the insulating coating is provided only 
on the upper part of [-1 ofFlG. 1. 

In a capacitor of such a structure as described above, the 
form of the electrode is necessitated to be non-symmetrical, 
and, therefore, difficult to produce, and in addition to that, 
discharge is generated even at places outside of the discharge 
gap and this unstabilizes the action of the capacitor. On the 
other hand, because the conductive portion is formed on the 
peripheral portion of the dielectric 1, there are many incon 
veniences in production and another drawback is that the con 
ductive portion can be easily peeled off. _ 

Further a conventional circuit component is found on U.S. 
Pat. No. 3,316,467, in which a hole or a slit is provided 
through the dielectric sheet in order to prevent tracking when 
discharge occurred through discharge gap. This makes the 
manufacturing process complicated because the cutting hole 
or slit and the determination of relative positions of the hole or 
the slit with respect to the discharge gap are additional work 
ing procedures. 

ln accordance with this invention, one of the electrodespro 
vided on both sides of the dielectric material is divided into 
two symmetrical portions, and a discharge gap is provided 
between the two divided portions which are bridged with a re 
sistance. ' 

According to this invention the electrodes are printed on 
the dielectric sheet with electrically conductive material 
prepared from the mixture of 3 to 7 per cent, by weight, of the 
glass powder of colloidal state having low melting point and 
?ne silver powder, mixed with several per cent of organic sol 
vent, such as toluol, tetraline, or castor oil. 

In this novelty neither such hole nor such slit is required 
through the dielectric sheet for the prevention of tracking. In 
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2 
Moreover, the capacity of the capacitor as a whole is simply 

and ?nely adjusted by changing of the area of the electrode on 
the reverse side of the dielectric. 
The circuit components of this invention are made all sym 

metrically, and the structure of the tools for producing the cir 
cuit components of this invention can be simple, and can be 
easily operated to advantage, and stable discharge can be ob 
tained when abnormally high voltage is applied. 
An example of the results of the discharge tests of the cir 

cuit component of this invention is shown below. 
Even after the discharge is repeated for 4,000 times, the 

?uctuations of the discharge initiating voltage is below 15 per 
cent, and when compared with the conventional circuit com 
ponent, the circuit component of this invention has remarka 
ble excellent reliability. ' 

One of the objects of this invention is to remove the draw 
backs of the conventional circuit components as mentioned 
above. 

Another object of this invention is to provide a capacitor 
which will not produce tracking. 
Another object of this invention is to obtain the capacitor 

which can escape the break down of the electrodes and can 
operate in a stable manner. 

Another object of this invention is to produce a capacitor 
which is relatively small and can withstand high voltage more 
than the conventional capacitor. 
A further object of this invention is to improve the produc 

tivity of the component by simplifying the form of the elec 
trodes. 

The contents ofthis invention can be clarified by the follow 
ing explanation in accordance with the attached drawings of 
which: 

FIG. 1 shows the structure of the conventional circuit com 
ponent with discharge gap before it is coated, and (A) is the 
front view thereof, and (B) is the rear view thereof; 

FIG. 2 shows an embodiment of the RC composite type cir 
cuit component with discharge gap of this invention, and in 
the drawing, (A) is the front view thereof, and (B) is the rear 
view thereof; 

FIG. 3 shows the circuit component of FIG. 2 having been 
coated, and in the drawing (A) is the front view thereof, and 
(B) is the side view thereof; and 

FIG. 4 shows the electric equivalent circuit of the circuit 
component of this invention shown in FIG. 2 and FIG. 3, and 
in FIG. 4, (A) is an embodiment wherein two capacitors are 
serially connected, and (B) is an embodiment wherein two 
capacitors of (A) are made into one. 

Referring to FIG. 2, the two symmetrical electrodes 2, 2a 
made of conductive material are ?xed onto one of the surfaces 
of the sheet of ceramic dielectric l, and a space 4 is formed 
between the two electrodes. As a part of each of the respec 
tively facing electrodes 2, 2a the projections 2b and 2c are 
respectively provided and the discharge gap 7 which is nar 

' rower than the interval between said electrodes 2, 2a is 

60 

accordance with the RC composite type circuit component of 65 
this invention, two capacitors are serially formed with one 
dielectric between them, and it is possible to obtain a circuit 
component of twice as much withstand voltage as the conven 
tional circuit component while the size of the circuit com 
ponent of this invention is not so much different from that of 70 
the conventional circuit component. 
According to the present invention the discharge gap is pro 

vided on the front side of the dielectric sheet at the cor 
responding position of the electrode sheet being provided on 
the rear side of the dielectric sheet. 75 

formed. Carbon resin type resistive paint is coated on the por 
tion of the wider interval 4 of the electrodes 2, 2a to form the 
resistance 9 and the two electrodes 2, 2a are bridged with said 
resistance 9. A circular electrode 11 is formed on a portion of 
the reverse side corresponding to said electrodes 2, 2a of the 
dielectric 1 in the same manner as in the electrodes 2, 2a. 
On the dielectric sheet (1) neither hole nor slit, which is for 

the prevention of tracking in the conventional art, is provided 
adjacent to the discharge gap (7). 
The electrodes 2, 2a, and 11 are printed on the dielectric 

sheet with electrically conductive material made of the mix 
ture of 3 to 7 per cent, by weight, of glass powder of colloidal 
state having low melting point and fine silver powder, mixed 
with several per cent of organic solvents, such as toluol, 
tetraline, or castor oil. They are then baked at 600° C. 
The resistive paint 9 is baked in the atmosphere of about 

220° C. for 20 hours, after being printed on the dielectric 
sheet. 
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Further a portion of the sheet of undivided electrode 11 is 
so provided as to face the discharge gap 7, having the dielec 
tric sheet therebetween. For this reason when discharge oc 
curs between the discharging electrodes at the gap, the sheet 
of electrode will act as a shield for the components on the 
other side of the undivided electrode and will protect them 
from getting damaged. 
On the surface of the electrodes 2, 2a, the lead wires 3, 3a 

are respectively ?xed by the solder 5, 5a. 
The place other than the discharge gap 7, such as the por 

tion above line Il—-ll of FIG. 2(A) is coated (6) with the insu 
lating paint as is shown in FIG. 3. 

ln the RC composite type circuit component having such a 
structure as described above, when abnormally high voltage is 
applied between the electrodes 2, 2a and if the voltage is 
below a certain level, the discharge is carried out through the 
resistance without being carried out at the discharge gap 7, 
and when a voltage higher than that is applied, discharge is 
carried out through the discharge gap 7. 

FIG. 4 shows the electric equivalent circuit of the above ex 
plained embodiment. 

FIG. 4 (A) shows the embodiment in which two capacitors 
are serially connected within the circuit component of the 
above mentioned embodiment. In accordance with said 
equivalent circuit, it will be more clearly understood that the 
circuit part of this embodiment can withstand a voltage twice 
as high as the voltage which the conventional circuit com 
ponent can withstand at most. 

FIG. 4 (B) shows an embodiment in which two capacitors 
are put together to make a one capacitor component. 
At any rate, in the RC composite type circuit component of 

this invention the discharge gap and the discharge resistance 
are connected in parallel with the capacitor, and it will be 
more clearly understood from these circuits that it is possible 
to protect from abnormally high voltage, the instruments in 
which capacitors and the components of this invention are 
used. 
What is claimed is: 
l. A composite electrical circuit component comprising: 
a planar dielectric sheet having first and second surfaces, 
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a common electrode formed on said first dielectric surface, 
?rst and second separated electrodes disposed on said 
second dielectric surface opposite said common elec 
trode, ‘ v 

a discharge gap on said second dielectric surface formed by 
a region of relatively narrow separation between said first 
and second electrodes, and 

electrical lead wires connected to said ?rst and second elec 
trodes, characterized in that 

said planar dielectric sheet being circular shape without 
hole or slit for the prevention of tracking, 

said electrodes being printed on said dielectric sheet sur 
faces with electrically conductive material prepared of 
the mixture of 3 to 7 per cent, by weight, of the glass 
powder of the colloidal state having low melting point and 
?ne silver powder, mixed with several per cent of organic 
solvent, and then baked at about 600° C., 

said discharge gap being faced to said common electrode, 
having the dielectric sheet therebetween. 

2. A circuit component according to claim 1 wherein the 
two electrodes are bridged with a resistance formed substan 
tially on the same surface as said electrodes. 

3. A circuit component according to claim 1 wherein said 
resistance is formed at a place spaced from that of said 
discharge gap. 

4. The resistance component according to claim 2, charac 
terized in that the mixture of carbon powder and epoxy resin 
applied on to the surface of dielectric sheet, and baked in air 
at about 220° C. for 20 hours. 

5. A circuit component according to claim 1, characterized 
in being formed symmetrically on the side of the two elec 
trodes. 

6. A circuit component according to claim 1 wherein said 
one electrode is shaped in a circular form, and said two elec 
trodes are shaped approximately in the form of a bow, and 
said one electrode and said two electrodes are respectively 
symmetrical. 

7. Circuit component according to claim 1 wherein insulat 
ing coating is provided on portions other than the discharge 
gap so that said discharge gap is exposed. 

~ * * * * * 


