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A critically damped capacitor comprising a capacitance 
Chaving in series therewith a parasitic inductance LS, a 
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parasitic resistance RS and an additional resistance RA in 
series with the plates of the capacitor. The value of RA 
is chosen such that 

2(RS -- RA)C L 

The additional resistance RA in one embodiment is pro 
vided by a layer of conductive epoxy which is attached 
or added to one or both of the end plates of the capaci 
tor. Electrical leads are coupled to the end plate having 
the epoxy by being embedded in the epoxy. If epoxy is 
not used on an end plate, the lead is coupled to the end 
plate in a conventional manner. In another embodiment 
the additional resistance R4 is provided by a discrete 
resistor which is welded, soldered or otherwise at 
tached to one or both of the end plates. If only one 
resistor is used, one lead of the capacitor is coupled to 
its end plate in a conventional manner and the second 
lead is coupled to the free end of the resistor. In one 
embodiment, the resistor is enclosed and the ends of the 
capacitor sealed by a non-electrically conductive ep 
oxy. In another embodiment, the capacitor and resistor 
are enclosed within a container filled with non-conduc 
tive epoxy and the leads of the capacitor extend exter 
nally therefrom in a conventional manner so as to form 
an integrated capacitive element or device. 

34 Claims, 3 Drawing Sheets 
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CRTICALLY DAMPED CAPACTOR AND 
METHOD OF MAKING SAME 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to capacitors in general 

and in particular to an optimally or critically damped 
capacitor and a method of making the same. 

2. Description of the Prior Art 
All capacitors are composed of parasitic components 

such as resistance RS and inductance LS as shown in 
FIG. 4 herein. The value of R and L, depends upon the 
materials and construction methods used to make the 
capacitor. The parasitic inductance LS and capacitance 
C of a typical capacitor will form a series resonant 
circuit at a particular frequency and if the values of LS 
and C are known, the resonant frequency can be calcu 
lated by the well known formula: 

2 NLsc 

When an applied signal voltage or current has a fre 
quency component at or very near the resonant fre 
quency, the series resonance will be excited and a sus 
tained oscillation will occur. How long the oscillation 
will persist depends upon how much dissipative resis 
tance (RS) is present. The presence of resistance, RS, 
causes the oscillation voltage or current at resonance to 
decay towards zero. This is called a "damped' oscilla 
tion. For example, FIG. 5 herein shows a lightly 
damped or underdamped oscillation of a capacitor 
which has had its resonance excited. This oscillation is 
also called "ringing'. Prolonged oscillation or ringing is 
very undesirable when it occurs in circuits that are 
required to have minimum waveform distortion. An 
underdamped capacitor or capacitive circuit condition 
exists when: 

1 
RC < LC 

In contrast to an underdamped condition, an over 
damped capacitor or capacitive circuit exhibits a long 
generally non-periodic discharge time as shown in FIG. 
6. The overdamped condition exists when: 

RC > LC 

A capacitor or capacitive circuit is considered criti 
cally damped as shown in FIG. 7 when: 

- - - - 
2RSC LC 

While the electrical characteristics as shown in 
FIGS. 5-7 of underdamped, overdamped and critically 
damped capacitors and capacitive circuits are generally 
understood, critically damped capacitors, such as those 
made with low loss or high Q dielectrics such as plastic 
film, ceramic and mica, are generally not available as 
single integrated electrical components. Consequently, 
it has been necessary for a person desiring to make a 
critically damped capacitor or capacitive circuit to use 
a conventional low loss or high Q dielectric capacitor 
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2 
together with a proper amount of discrete series resis 
tance; the amount of reqired resistance being deter 
mined usually by time consuming and costly trial and 
error. 

SUMMARY OF THE INVENTION 

In view of the foregoing, principal objects of the 
present invention are a critically damped capacitor and 
a method of making the same. 
The underdamped condition as described above typi 

cally exists for all capacitors made with low loss or high 
Q dielectric materials such as plastic films, ceramic and 
mica because the series resistance Rs of the capacitor is 
too small. 

In accordance with the above objects, a capacitor 
which typially exhibits an underdamped condition such 
as one made with low loss or high Q dielectric materi 
als, e.g. plastic films, ceramic and/or mica, is provided 
with a series resistance R4 which is added in series to 
the relatively low parasitic resistance Rs normally asso 
ciated with such capacitors. The exact value of RA to be 
added depends on the magnitude of the existing Rs. The 
exact value will be unique to each capacitor. 

In each embodiment of the present invention a mate 
rial having a specific resistance R4 such that: 

20Rs - R)C T LC 

is applied or attached to one or both of the positive and 
negative end plates used for coupling the interior posi 
tive and negative capacitive plates of the capacitor to 
exterior circuit elements by means of capacitor leads 
extending from the end plates, 

In a preferred embodiment of the present invention 
comprising a single integrated critically damped capaci 
tive component, the material comprises a conductive 
epoxy for providing the resistance R4 and at the same 
time sealing the ends of the plate(s). One end of either or 
both of the capacitor leads is embedded in the epoxy 
depending on whether or not the epoxy is used on both 
ends. If not, conventional lead attaching techniques are 
used on the non-epoxied end. 

In another embodiment, a discrete resistor is welded 
or soldered to one of the end plates of the capacitor and 
then embedded in an epoxy or other electrically insulat 
ing material so as to form a single integrated critically 
damped capacitive component. 

In still another embodiment, the single integrated 
critically damped capacitive component is formed by a 
conventional low loss or high Q dielectric capacitor in 
series with a resistor having a resistance R4, which 
capacitor and resistor are then enclosed in a container 
filled with an electrically non-conductive epoxy or 
other suitably electrically insulating material. 
BRIEF DESCRIPTION OF THE ORAWINGS 

The above and other objects, features and advantages 
of the present invention will become apparent from the 
following detailed description of the accompanying 
drawings, in which: 
FIG. 1 is a perspective view of sheets of electrically 

conductive and electrically non-conductive material 
used in fabricating a conventional capacitor; 
FIG. 2 is an end view of a capacitor, omitting the end 

plates, which is made using the sheets of FIG. 1; 
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FIG. 3 is a cross-section of a capacitor showing end 
plates electrically attached to the electrically conduc 
tive sheets, i.e. internal plates, of the capacitor; 

FIG. 4 is a schematic diagram of an equivalent circuit 
of a conventional capacitor; 

FIG. 5 is a diagram showing the electrical character 
istics of an underdamped capacitor; 

FIG. 6 is a drawing showing the electrical character 
istics of an overdamped capacitor; 
FIG. 7 is a drawing showing the electrical character 

istics of a critically damped capacitor; 
FIG. 8 is a schematic drawing of an equivalent circuit 

of a critically damped capacitor according to the pres 
ent invention; 
FIG. 9 is a side view of a preferred embodiment of a 

critically damped capacitor according to the present 
invention; and 

FIGS. 10-12 are side views of still other embodi 
ments of the present invention. 

OETAILED DESCRIPTION OF THE 
DRAWINGS 

Referring to FIGS. 1-3, a typical conventional cylin 
drically shaped capacitor is made from a plurality of 
sheets of electrically conductive and electrically non 
conductive material. For example, on top of a first sheet 
of electrically non-conductive material 1 there is pro 
vided an electrically conductive sheet 2. The left end 
2A of the sheet 2 is provided to extend a short distance 
beyond the end of the sheet 1. On top of the sheet 2 
there is provided an electrically insulating sheet 3. On 
top of the sheet 3 there is provided an electrically con 
ducting sheet 4. The right end 4A of the sheet 4 extends 
a short distance beyond the end of the sheet 3. On top of 
the sheet 4 there is provided an electrically non-con 
ducting sheet 5. The sheets 1-5 are then folded or rolled 
to form a cylinder 6, one end of which is shown in FIG. 
2. After the cylinder 6 is formed, end plates 7 and 8 are 
formed and electrically coupled or connected to the end 
2A of the electrically conductive layer 2 and the end 4A 
of the electrically conductive layer 4, respectively, as 
shown in FIG. 3. Capacitor leads 7A and 8A are 
soldered or otherwise attached to the end plates 7 and 8, 
respectively, so as to provide a means for coupling the 
capacitor into an electrical circuit. While the capacitor 
of FIGS. 1-3 is described as comprising only two inter 
nal cylindrical plates 2 and 4, it is understood that a 
plurlaity of such plates could be formed using the same 
process by rolling the sheets 1-5 in an overlapping fash 
ion a number of times and that positive and negative 
ones of such plates would be electrically attached to the 
end plates 7 and 8, respectively. The terms positive and 
negative are used only to represent the polarity of a 
conventional capacitor and to emphasize that the inte 
rior plate(s), e.g. plate(s) 2, electrically coupled to the 
end plate 7 are electrically insulated from the interior 
plate(s), e.g. plate(s) 4, electrically attached to the end 
plate 8. 
There are several well known methods for forming 

and attaching end plates 7 and 8 to the internal plates 2 
and 4. For example, one popular method is to spray 
molten aluminum metal at each end of the capacitor 
until enough aluminum has built up to cause a first short 
between the internal plates used for forming the positive 
plates and a second short between the internal plates 
used for forming the negative plates, respectively. A 
capacitor lead is then attached to each of the positive 
and negative end plates. Thereafter, epoxy is used to 
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4. 
cover the end plates to prevent moisture entry and 
provide strength. 

Referring to FIG. 4, there is shown an equivalent 
circuit of a conventional capacitor designated generally 
as 1 comprising a capacitance C having in series there 
with a parasitic inductance LS and a parasitic resistance 
Rs. The value of Rs and LS depends upon the materials 
and the construction methods used to make the capaci 
tor. The LS and C will form a series resonance circuit at 
a particular frequency and if the values of LS and C are 
known, the resonant frequency can be calculated by the 
well known formula: 

2. \sc 
Fs 

As described above, when an applied signal voltage 
or current has a frequency component at or very near 
the resonant frequency, the series resonance will be 
excited and a sustained oscillation will occur. How long 
the oscillation will persist depends upon how much 
dissipative resistance Rs is present. The presence of 
resistance Rs causes the oscillation voltage or current at 
resonance to decay towards zero. This is called a 
"damped' oscillation. 

Referring to FIG. 5, there is shown an electrical 
characteristic of a lightly damped or underdamped 
oscillation of a capacitor which has its resonance ex 
cited. This oscillation is also called "ringing'. Pro 
longed oscillation or ringing is very undesirable when it 
occurs in circuits that are required to have minimum 
waveform distortion. The underdamped condition oc 
curs when: 

The electrical characteristic of an overdamped ca 
pacitor is shown in FIG. 3. The overdamped condition 
exists when: 

2RC > Lc 

As can be seen from FIG. 6, an overdamped capacitor 
exhibits a prolonged discharge period. 
The electrical characteristic of a critically damped 

capacitor is shown in FIG. 7. This condition exists 
when: 

1 
2RSC LC 

As shown in FIG. 7, a critically damped capacitor 
exhibits a sharp rise and decay time and a very low, 
almost negligible, oscillation on the trailing edge 
thereof. 

Referring to FIG. 8, there is shown an equivalent 
circuit of a critically damped capacitor according to the 
present invention designated generally as 2 comprising 
a capacitance C and in series therewith a parasitic in 
ductance LS, a parasitic resistance RS and an additional 
resistance R.A. The circuit of FIG. 5 is an equivalent 
circuit of a critically damped capacitor according to the 
present invention when: 
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2ORS -- R) C T LC 

The exact value of R4 to be added in series with RS to 
set the damping to an optimum or critical amount de 
pends on the magnitude of the existing Rs. The exact 
value will be unique to each capacitor. 

Referring to FIG. 9, there is provided in accordance 
with the present invention a critically damped capacitor 
designated generally as 10. The capacitor 10 comprises 
within a main body portion 11 a plurality of plate mem 
bers providing a capacitance C, such as plate members 
2 and 4 of FIGS. 1-3, a plurality of non-conductive low 
loss or high Q dielectric electrically insulating layers, 
such as layers 1, 3 and 5 of FIGS. 1-3 and a pair of end 
plates 13 and 14 which correspond to end plates 7 and 8 
of FIG. 3. Capacitor 10 comprises a parasitic induc 
tance LS and a parasitic resistance RS in series with the 
capacitance C. To provide the additional resistance R4 
in series with the parasitic resistance Rs a layer 12 of 
resistive material having the necessary coefficient of 
resistance, such as conductive epoxy, is added to the 
exterior surface of the end plate 14. A pair of capacitor 
leads 13A and 14A corresponding to leads 7A and 8A of 
FIG. 3 are then attached to the capacitor 10. The lead 
13A is coupled to end plate 13 in a conventional manner 
and the lead 14A is coupled to end plate 14 via the 
conductive epoxy 12 by being embedded in the epoxy 
12. While the epoxy 12 is shown being used on only the 
exterior surface of the end plate 14, it is to be under 
stood that epoxy 12 could also be used for providing the 
resistance RA by being placed on the interior as well as 
the exterior surfaces of either or both of the end plates 
13, 14 and thus serve to both provide the necessary 
series resistance R4 as well as seal the ends of the capac 
tO. 

In another embodiment of the present invention, the 
conventional method of forming the end plates 13 and 
14 by spraying the ends of the capacitor with molten 
aluminum or other material having a low resistivity as 
described above is modified. Instead of using aluminum 
or other material having a low resistivity, an alloy, e.g. 
nickel, or other material, e.g. carbon, having the neces 
sary resistivity to provide R4 is used. Moreover, the 
formation of the end plates may involve spraying each 
end of the capacitor with molten material or with a 
material suspended in a carrier which evaporates rap 
idly. 
The formation of end plates 13 and 14 may also com 

prise these sequential steps. In the first step the end 
plates are formed using the conventional method of 
spraying the ends of the capacitor with molten alumi 
num. In the second step, the end plates thus formed are 
covered with a layer of resistive material. In the third 
step, the resistive material is covered with a metal, e.g. 
aluminum or copper, to which the leads are then easily 
attached as by soldering. 

Referring to FIG. 10, there is provided in another 
embodiment of the present invention a capacitor desig 
nated generally as 15 having a main body 16 comprising 
a capacitor C, a parasitic inductance LS and a parasitic 
resistance Rsin series therewith, including end plates 13 
and 14 and capacitor leads 13A and 14A as described 
above with respect to capacitor 10. In accordance with 
the present invention, a discrete resistor 17 is welded, 
soldered or otherwise attached in any suitable manner 
to the end plate 14 so as to provide the series resistance 
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R4. One of the capacitor leads 13A is attached to the 
end plate 13 in a conventional manner. The second 
capacitor lead 14A is attached to the resistor 17 in any 
suitable manner or is formed with the resistor 17 during 
the fabrication of the resistor. It is to be understood that, 
in lieu of using a single resistor, appropriately sized 
resistors may be attached to both end plates if desired. 

Referring to FIG. 11, after the resistor 17 is attached 
to the end plate 14 of the capacitor 15, it is encased in a 
layer of non-conductive epoxy 20 so as to form a single 
integrated critically damped capacitive component or 
device. 

Referring to FIG. 12, in still another embodiment of 
the present invention, there is provided a single inte 
grated critically damped capacitor component desig 
nated generally as 30. The capacitor 30 comprises the 
capacitor 15 of FIG. 10 with the resistor 17 attached 
thereto enclosed within a container or other enclosure 
31. The enclosure 31 is filled with a non-conductive 
epoxy so as to protect and stabilize the resistor 17 and 
encase the plates of the capacitor 15. The lead 13A and 
the lead 14A attached to the resistor 17 are provided to 
extend out of the ends of the enclosure 31 in a conven 
tional manner. 
While preferred embodiments of the present inven 

tion are described above, it is contemplated that various 
modifications may be made thereto without departing 
from the spirit and scope of the present invention. Ac 
cordingly, it is intended that the embodiments described 
be considered only as illustrative of the present inven 
tion and that the scope thereof should not be limited 
thereto but be determined by reference to the claims 
hereinafter provided and their equivalents. 
What is claimed is: 
1. A critically damped capacitor comprising: 
means for providing a capacitance having first and 
second cylindrical, concentric electrically conduc 
tive plate members which are longitudinally dis 
placed relative to each other such that one edge of 
each fo said first and said second plate members 
extends beyond an adjacent edge of the other of 
said plate members, said second plate member 
being electrically insulated from said first plate 
member and said capacitance providing means 
having a capacitance C, a parasitic inductance LS 
and a parasitic resistance RS; 

means for providing an additional resistance RA in 
series with said parasitic resistance RS such that 

RA = (LS)-RS 

and; 
first and second capacitor lead members coupled to 

said first and said second plate members, respec 
tively, with said means for providing said addi 
tional resistance RA being coupled in series with at 
least one of said first and second capacitor lead 
members, said first and second capacitor lead mem 
bers being provided for connecting said capacitor 
in an electrical circuit. 

2. A critically damped capacitor according to claim 1 
comprising means for providing a first end plate men 
ber on one end of said first plate member and means for 
providing a second end plate member on one end of said 
second plate member, each of said first and second end 
plate member providing means having an interior sur 
face and an exterior surface, and whereins aid means for 
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providing an additional resistance RA comprises an elec 
trically resistive material having said resistance R4 ap 
plied to at least one of said first and second end plate 
member providing means. 

3. A critically damped capacitor according to claim 2 5 
wherein said electrically resistive material having said 
resistance RA is applied to said interior surface of at least 
one of said first and second end plate member providing 

SeaS. 

4. A critically damped capacitor according to claim 3 10 
wherein said electrically resistive material having said 
resistance RA comprises an electrically conductive ep 
oxy. 

5. A critically damped capacitor according to claim 2 
wherein said electrically resistive material having said 
resistance R4 is applied to said exterior surface of at 
least one of said first and second end plate member 
providing means. 

6. A critically damped capacitor according to claim 5 
wherein said electrically resistive material having said 
resistance RA comprises an electrically conductive ep 

15 

20 

Oxy. 
7. A critically damped capacitor according to claim 1 

comprising means for providing a first end plate mem 
ber on one end of said first plate member and means for 
providing a second end plate member on one end of said 
second plate member, each of said first and second end 
plate member providing means having an interior sur 
face and an exterior surface, and wherein said means for 3 
providing an additional resistance RA comprises a dis 
Crete resistor electrically connected to said exterior 
surface of at leastone of said first and second end plate 
member providing means. 

8. A critically damped capacitor according to claim 7 35 
comprising means for enclosing said discrete resist or on 
the exterior surface of the end plate member providing 
means to which it is attached so as to form an integrated 
capacitive device including said discrete resistor with 
said first and second capacitor lead members extending 

25 

therefron. 
9. A critically damped capacitor according to claim 8 

wherein said enclosing means comprises a non-electri 
cally conductive material. 

10. A critically damped capacitor according to claim 
9 wherein said non-electrically conductive material 
comprises a non-electrically conductive epoxy. 

11. A critically damped capacitor according to claim 
8 wherein said enclosing means comprises a containing 
means for containing said integrated capacitive element 
including said discrete resistor and further comprising a 
non-electrically conductive material located in said 
containing means for surrounding said integrated capac 
itive element including said resistor with said first and 
second capacitor lead members extending therefrom. 

12. A method of fabricating a critically damped ca 
pacitor comprising the steps of: 

providing a capacitance C using at least first and 
second cylindrical, concentric electrically conduc 
tive plate members which are longitudinally dis- 60 
placed relative to each other such that one edge of 
each of said first and said second plate members 
extends beyond an adjacent edge of the other of 
said plate members, said second plate member 
being electrically insulated from said first plate 65 
member, the means providing said capacitance C, 
having a parasitic inductance LS and a parasitic 
resistance RS; 
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providing an additional resistance R4 in series with 

said parasitic resistance RS such that 

RA = (L5)- RS 

and; 
coupling a first and a second capacitor lead member 

to said first and said second plate members, respec 
tively, with said additional resistance RA being 
coupled in series with at least one of said first and 
second capacitor lead members, said first and sec 
ond capacitor lead members being provided for 
connecting said capacitor in an electrical circuit. 

13. A method of fabricating a critically damped ca 
pacitor according to claim 12 comprising the steps of: 

forming a first end plate member on one end of said 
first plate member and forming a second end plate 
member on one end of said second plate member, 
each of said first and second end plate members 
having an interior surface and an exterior surface, 
and wherein said step of providing an additional 
resistance RA comprises the step of applying an 
electrically resistive material having said resistance 
RA to at least one of said first and second end plate 
members. 

14. A method of fabricating a critically damped ca 
pacitor according to claim 13 wherein said step of ap 
plying said electrically resistive material having said 
resistance RA comprises the step of applying said mate 
rial to said interior surface of at least one of said first and 
second end plate members. 

15. A method of fabricating a critically damped ca 
pacitor accordin claim 14 wherein said electrically re 
sistive material having said resistance R4 an electrically 
resistive epoxy. 

16. A method of fabricating a critically damped ca 
pacitor according to claim 13 wherein said step of ap 
plying said electrically resistive material having said 
resistance RA comprises the step of applying said mate 
rial to said exterior surface of at least one of said first 
and second end plate members. 

17. A method of fabricating a critically damped ca 
pacitor according to claim 16 wherein said electrically 
resistive material having said resistance RA comprises an 
electrically conductive epoxy. 

18. A method of fabricating a critically damped ca 
pacitor according to claim 12 comprising the steps of: 
forming a first end plate member on one end of said 

first plate member and forming a second end plate 
member on one end of said second plate member, 
each of said first and second end plate members 
having an interior surface and an exterior surface, 
and wherein said step of providing an additional 
resistance RA comprises connecting a discrete resis 
tor to said exterior surface of at least one of said 
first and second end plate members. 

19. A method of fabricating a critically damped ca 
pacitor according to claim 18 comprising the step of: 

enclosing said discrete resistor on the exterior surface 
of the end plate member to which it is attached so 
as to form an integrated capacitive device includ 
ing said discrete resistor with said first and second 
capacitor lead members extending therefrom. 

20. A method of fabricating a critically damped ca 
pacitor according to claim 19 wherein said step of en 
closing comprises the step of enclosing said resistor in a 
non-electrically conductive material. 
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21. A method of fabricating a critically damped ca 

pacitor according to claim 20 wherein said non-electri 
cally conductive material comprises a non-electrically 
conductive epoxy. 

22. A method of fabricating a critically damped ca 
pacitor according to claim 19 wherein said step of en 
closing comprises the step of: 

providing containing means for containing said inte 
grated capacitive element including said discrete 
resistor and further comprising the step of filling 
said containing means with a non-electrically con 
ductive material for surrounding said integrated 
capacitive element including said resistor with said 
first and second capacitor lead members extending 
therefron. 

23. A critically damped capacitor comprising: 
means for providing a capacitance having first and 
second cylindrical, concentric, electrically conduc 
tive plate members, said second plate member 
being electrically insulated from said first plate 
member and said capacitance providing means 
having a capacitance C, a parasitic inductance LS 
and a parasitic resistance RS; and 

means for sealing said first and said second cylindrical 
plate members against moisture, said sealing means 
includign means for providing an additional resis 
tance RA in series with said parasitic resistance RS, 
the magnitude of said resistance R4 being such that 

and; 
first and second capacitor lead members for connect 

ing said capacitor in an electrical circuit. 
24. A critically damped capacitor according to claim 

23 comprising means for providing a first end plate 
member on one end of said first plate member and 
means for providing a second end plate member on one 
end of said second plate member, each of said first and 
second end plate member providing means having an 
interior surface and an exterior surface, and wherein 
said sealing means for providing an additional resistance 
RA comprises an electrically resistive material having 
said resistance R4 applied to at least one of said first and 
second end plate member providing means. 

25. A critically damped capacitor according to claim 
24 wherein said electrically resistive material having 
said resistance R4 is applied to said interior surface of at 
least one of said first and second end plate member 
providing means. 

26. A critically damped capacitor according to claim 
25 wherein said electrically resistive material having 
said resistance R4 comprises an electrically resistive 
epoxy. 

27. A critically damped capacitor according to claim 
24 wherein said electrically resistive material having 
said resistance RA is applied to said exterior surface of at 
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10 
least oen of said first and second end plate member 
providing means. 

28. A critically damped capacitor according to claim 
27 wherein said electrically resistive material having 
said resistance R4 comprises an electrically resistive 
epoxy. 

29. A method of fabricating a critically damped ca 
pacitor comprising the steps of: 

providing a capacitance C using first and second 
cylindrical, concentric, electrically conductive 
plate members with said second plate member 
being electrically insulated from said first plate 
member, the means for providing said capacitance 
C having a parasitic inductance LS and a parasitic 
resistance RS, and 

sealing said first and said second cylindrical plate 
members against moisture with a material and in a 
manner providing an additional resistance RA in 
series with said parasitic resistance RS, the magni 
tude of said resistance RA being such that 

RA = (, LS) - RS 

and; 
providing first and second capacitor lead members 

for connecting said capacitor in an electrical cir 
cuit. 

30. A method of fabricating a critically damped ca 
pacitor according to claim 29 comprising the steps of: 

forming a first end plate member on one end of said 
first plate member and forming a second end plate 
member on one end of said second plate member, 
each of said first and second end plate members 
having an interior surface and an exsterior surface, 
and wherein said sealing step comprises the step of 
applying an electrically resistive material having 
said resistance R4 to at least one of said first and 
second end plate members. 

31. A method of fabricating a crictially damped ca 
pacitor according to claim 30 wherein said step of ap 
plying said electrically resistive material having said 
resistance R4 comprises the step of applying said mate 
rial to said interior surface of at least one of said first and 
second end plate members. 

32. A method of fabricating a critically damped ca 
pacitor according to claim 31 wherein said electrically 
resistive material having said resistance R4 comprises an 
electrically resistive epoxy. 

33. A method of fabricating a crictially damped ca 
pacitor according to claim 30 wherein said step of ap 
plying said electrically resistive material having said 
resistance RA comprises the step of applying said mate 
rial to said exterior surface of at least one of said first 
and second end plate members. 

34. A method of fabricating a critically damped ca 
pacitor according to claim 33 wherien said electrically 
resistive material having said resistance R4 comprises an 
electrically resistive epoxy. 
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