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UNITED STATES PATENT 

2,453,114 

OFFICE 
2,453,114 

FILTER CONDENseR AND BRUSH HoloB 
Kristian H. Brandt, Red Bank, N.J., assignor to 
the United States of America as represented by 
the Secretary of War 
Application May 18, 1945, Serial No. 594,148 

10 Claims. (Cl. 171-324) 
(Granted under the act of March 3, 1883, as 

amended April 30, 1928; 370 O. G. 78) : 

The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes, without the payment to 
me of any royalty thereon. 
This invention relates to fixed capacitors which 

are especially suitable as filter capacitors for elec 
trical systems used in vehicles and airplanes. The 
electrical systems such as ignition systems, gen 
erating and starting equipments, etc., produce 
considerable interference with the radio commu 
nication equipment also used on these vehicles, 
unless these radio-interference producing sys 
tems are provided with the interference-suppres 
sing filters; the condenser disciosed in this appli 
cation is particularly suitable for this purpose, 
and it is incorporated into a brush holder of a 
generator. or a motor, the temperatures of which 
ordinarily produce a considerable amount of in 
terference. 
In order to accomplish proper suppression of 

tha interference frequencies produced by the vari 
ous auxiliary equipment used in connection with 
internal combustion engines, it is necessary that 
the filter, which, in this case, consists of a shunt 
ing condenser, should have sufficiently large ca 
pacitance for filtering low frequencies, and a min 
imum inductance and resistance components in 
the shunting path of the condenser, so that the 
shunting path would provide a very low imped 
ance path to ground for the interference-pro 
ducing high frequencies. In the past, it has been 
customary to use condensers connected by means 
of conducting leads between a line carrying the 
useful current as well as the interferenice signals 
and ground. When filtering of high frequencies 
is required, such arrangement is not satisfactory, 
since the conducting leads on both sides of the 
condense, as well as the foil of the condenser, 
itself, have sufficient inductance and resistance so 
as to preclude this shunting path from having 
sufficiently low shunting impedance for high fre 
quencies. 
The invention discloses a filtering condenser 

which is SO constructed that it forms an integral 
part of a brush holder, the structure of the brush 
holder and of the condenser being so arranged 
that the condenser is closely coupled electrically 
to the outgoing or incoming circuit of the nachine 
producing the interference signals. Accordingly, 
the filtering condenser has high resonance fre 
quency, since it is not handicapped by the induc 
tance and resistance components ordinarily in 
troduced by the connecting leads; it thus offers 
a low impedance shunting path for the interfer 
ence signals. Moreover, the condenser is con 
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structed to withstand high temperatures, so that 
it can be mounted in proximity of the engines 
and operated Over a large temperature range, is 
capable of withstanding vibration, and is not ad 
Eely affected by moisture, oil, grease, or gaso 
ne. 
It is, therefore, an object of this invention to 

provide a combination of a brush holder and a 
filter condenser, the condenser being incorporated 
into the structure of the brush holder. 

It is an additional object of this invention to 
provide a combination of a brush holder and a 
filter condenser, in which the filter condenser has 
high resonance frequency, large temperature 
range, and which is unaffected by vibrations in 
cident to vehicular, aircraft, and othier mechani 
cal equipment installations. 
These and other features of the invention will 

be more easily understood from the following de 
tailed description and the accompanying drawing, 
in which: 

Figure l is a side view of a brush holder and 
condenser with the lower portion of the brush 
holder sectionalized, in order to illustrate more 
clearly the construction of the combination, and 

Figure 2 is a modified structure of the brush 
holder and condenser illustrated in zig. 1. 

Referring to Fig. 1, a hollow casing inade of 
insulative material, preferably ceramic, acts as a 
holder for a brush 2, brass insert 3, and a brush 
Spring 4 which resiliently hold the brush out 
wardly projecting by being connected to its inner 
end in any suitable manner. The erush is pro 
vided with a pigtail Swhich is conscted on one 
side to the brush, and on the other side to a brass 
contact plate 16, which is held in tight electrical 
engagement with insert 3 by means of a threaded 
cap 7. Cap 7 consists of an outer, insulative 
casing 8 and an inner brass insert head 9 which 
is molded into cap 8, so that the brass insert 
head 9 and cap 8 represent an integral struc 
ture. Brass insert head is provided with a 
conical member 20 which engages the conical re 
cess in cap 8, so that the latter makes a tight 
electrical contact with brass insert 3, and is 
properly centered by the cone. Pig tail 5 is sol 
dered to an extension 22 of cap 8, with the re 
sult that there is a low resistance path between 
pig tail 5 and insert 3. The latter protrudes 
beyond the ceramic casing at 24, and the pro 
truding portion of the insert is used as a guiding 
means for the brush, and also as a connecting 
frame between the insert and a terminal brass 
lug 26 which is used for connecting the brush to 
the outgoing conductor (not indicated in the fig 
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ture). The lug is soldered to (2:03:02, 20 the 
insert by means of 8 soldesting 3ois at 86 which 
insures positive contact betwees the Stig and the 
insert. Portions 3G and 32 08 the gases and Outer 
walls of the ceramic casing 60 &re provided with 
metallic coatings, which may be 3iver, coppes, 
aluminum, etc., the inner coating 3 making posi 
tive electrical contact with insert: 88, while the 
outer coating 32 is connected by Raeans of a lead 
gasket 36 and a set screw 37 to grozd through 
the outer casing 38 of the machine. Accordingly, 
the condenser is formed by the in Ener and outer 
metal coatings on the ceramic casing C, the innes 
coating being connected to the coEnrnutator of 
the machine through brush 2, while the outer 
coating is grounded by casing 33. Suits ble di 
electric ceramics having proper dielectric Con 
stants, proper thermal coeficient of expansion, 
and capacitance-temperature characteristics Enay 
be obtained by using such materials as titaniura 
oxide, or a mixture of titaniuin oxide with any of 
the following oxides: barium oxide, strotium ox 
ide, lead oxide, or calcium oxide. Either amor 
phous or crystalline ceramics may be used, and, 
in either case, high Q condenser may be obtained 
by proper blending and processing of the ceramic 
materials, according to well known methods in 
the art. Positive electrical contact between me 
tallic layer 30 and insert 3 may be improved by 
soldering layer 36 to insert 3. 

Fig. 2 discloses a modified structure of the 
brush-holder-condenser combination, the modi 
fication residing in the fact that bushing () has 
been eliminated completely, and the condenser 
is formed now between a metallic casing 3 and 
the outer metallic layer 20, which is deposited 
on a ceramic coating 262, the latter, in turn, being 
deposited on casing 3. The outer metallic layer 
200 is grounded through casing 38 of the in achine, 
lead gasket 36, and a set screw , in the manner 
identical to that disclosed in fig 1. The advantage 
of the structure disclosed in fig. 2 resides in the 
fact that it eliminates casing 60 and the capaci 
tance of the condenser now formed between cast 
ing 3, and the outer, metallic layer 200 is larger 
than the capacitance of the condenser illustrated 
in Fig. 1, since the spacing between the condenser 
plates in Fig. 2 is considerably smaller than the 
same spacing in Fig. 1. 
The capacitance of the condenser in Fig. 2nlay 

be increased still further, if so desired, by deposi 
ting a plurality of ceramic and metallic layers in 
alternate succession in accordance with the 
methods disclosed in my co-pending application 
for patent titled "Capacitance and methods and 
apparatus for making the same,' Serial Number 
547,094, filed July 28, 1944. When this is the 
case, then one series of the metallic layers is 
connected to casing 3 and the alternator Series 
of the metallic layers is connected to ground in 
the manner illustrated in Fig. 2. 
The advantages of the disclosed condensers are: 

they may be operated over a large temperature 
range; they have high resonance frequency be 
cause of the inherently low inductance and high 
C/L ratio, simplicity of construction, ability to 
resist vibrations, and the use of materials which 
resist moisture, oil, and abrasion-the factors 
which must be always considered when filtering 
condensers for use in connection with D. C. or 
A. C. machines are considered. This is especially 
the case when such machines are a component 
part of an internal combustion engine. 

It is believed that the construction and opera 
tion of the brush-holder-condenser combination 
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as well as the advantsges hereof will be apparent 
from the Foregoing description. It should be 
understood that visie &e inverticia has been 
shown in Yogesered fortres reasonable changes 
and modifications may be made without departing 
from the spirit of the invertion, as sought to be 
defined in the following clans. 

clair: 
1. A combination of a brash holder and a fliter 

condenser recluding a 2ne&asic casing, a brush 
slidably acuted 7 in and protruding through 
and fitting said casing, said brush being elec 
trically connected to said casing, a dielectric 
sleeve surrounding the outer surface of said cas 
ing, and a metailic layer deposited on the outer 
surface of said cielectric sleeve and capacitatively 
adjacent to said casing, whereby said metallic 
casing and exi raetac layer for said filter 
conder Ser, said 23.37e being adaptable for electrical 
connectiox, 

2. In an electronagletic Aachine, a combina 
tion of a brush holder and a filter condenser in 

a brush slidably 
mounted within and protruding through and fit 
ting said casing, said brush being electrically 
connected to said casing, and said casing ex 
tending outwardly beyond the Outer end of said 
brush, a dielectric layer deposited on the outer 
surface of said casing, and a metallic layer de 
posited on said dielectric layer, wherehy Said 
metallic casing and said metallic layer form said 
filter condenser integrally with said brush holder. 

3. A combination as defined in claim 2 which 
further includes a metallic sleeve Surrounding 
said metallic layer, and a direct contact connec 
tion between Said metallic sleeve and a metallic 
casing of Said machine while inserted therein. 

4. In an electronagnetic machine a combina 
tion of a brush holder and a filter condenser in 
cluding a metallic casing attached to and ex 
tending beyond the casing of said machine, a 
helical spring nounted within said Casing, a 
brush slidably mounted within and protruding 
through said casing, said helical spring being 
connected to the inner end portion of said brush, 
a dielectric layer deposited over the entire outer 
surface of said casing, and a metallic layer ca 
pacitatively adjacent to said casing deposited On 
said dielectric layer, whereby said metallic cas 
ing and said metallic layer form said filter con 
denser said casing and layer being adapted for 
low impedance shunting therethrough. 

5. A combination of a brush holder and a filter 
pondenser including a hollow casing made of in 
sulative material, a brush slidably mounted with 
in and protruding through said casing, an inner 
metallic lining within said casing electrically 
connected to said brush, and an outer metallic 
lining on said casing, said casing and Said inner 
and outer linings being capacitatively arranged 
and forming said filter condenser. 

6. A combination as defined in claim 5 in which 
said casing comprises a cylindrical ceramic bar 
rel, and said inner and outer linings comprise 
two layers of metal deposited on the inner and 
outer surfaces of said barrel. 

7. A combination as defined in claim 5 in which 
said casing comprises a cylindrical ceramic bar 
rel, said inner and outer linings each comprise 
a layer of metal baked on the surface of said 
barrel, and a metallic band surrounding said outer 
metallic lining for grounding said condenser. 

8. A combination of a brush holder and a filter 
condenser including a hollow ceramic Casing hay 
ing portions of its inner and Outer surfaces coat 



5 
ed with inner and outer metal coatings, respec 
tively, a hollow, metallic insert mounted within 
Said casing, said casing making electrical con 
tact with said inner coating, a brush slidably 
mounted within and protruding through said in 
sert, and instrumentalities for electrically con 
necting said brush to said inner lining, and said 
Outer lining to ground, whereby said linings are 
capacitatively arranged to form said filter con 
denser. 

9. A brush holder of the class described com 
prising in combination, a brush, a pigtail at 
tached to said brush, a cap of conducting ma 
terial electrically attached to another portion of 
said pigtail and having a groove formed in its 
structure, a brush Spring resting against said cap 
and resiliently acting upon said brush in a direc 
tion away from said cap, an inner conducting cas 
ing for containing said spring and for engagement 
with the inner surface of said cap at one end and 
having an Orifice for the brush to actuate through 
at the other end, a conducting insert head 
coupled to said inner casing and including a 
member adapted to fit into said groove and 
against said cap to make electrical and mechani 
cal contact therewith, a dielectric element encas 
ing the external surface of said inner casing, 
and a conducting coating covering a portion of 
said element in capacitative alignment with said 
Casing to complete a condenser structure, said 
brush being in series with a capacitative path 
formed by said condenser to an extraneous source. 

10. A brush holder of the class described com 
prising in combination a commutator brush, a 
straightened pigtail with one end portion elec 
trically attached to said brush, a cap of con 
ducting material electrically attached to the op 
posite end portion of said pigtail and having an 
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apexed groove formed in its external surface 
Structure, a coil brush spring resting against Said 
cap and resiliently acting upon said brush in a 
direction away from said cap and contacting the 
Casing throughout its length, an inner conduct 
ing casing for containing said spring and for en 
gagement at one end with the inner surface of 
said cap and having an orifice for the brush to 
actuate therethrough at the other end, a con 
ducting insert head coupled to said casing and 
having an apexed member fitting into said groove 
and against said cap to make electrical and me 
chanical contact therewith, a dielectric element 
peripherally encasing the external surface of 
said casing, and a conducting coating covering 
a predetermined portion of said casing in ca 
pacitative alignment with said casing to com 
plete a capacitor structure, said brush being in 
series with a capacitative path through said cas 
ing and coating to an extraneous source for 
shunting radionic interference effects there 
through, said capacitative structure being incor 
porated in the structure necessary to support and 
hold the brush. w KRISTIAN H. BRANOT. 
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