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1 
This invention relates to electric motors and 

imore pairticularly to a cartridge type commuta 
toi birush holder therefor. 

It is usual practice to provide a longitudinally 
coiled compression spring for holding commuta 
tor brushes against the commutator. Such con 
structions require that the upper end of the 
cartridge casing be closed to form an abutment 
for the upper end of the spring which must be 
renoved and replaced each time the brushes are 
replaced. 
In addition, the use of coiled compression 

Springs have a tendency to permit the brush to 
move sidewise in the cartridge casing and thus 
produce brush chatter and a consequent rapid 
wearing of the brush. It is essential that the 
pressure between the brush and commutator does 
not go below a hirinun. As a result compres 
sion springs are designed to give the necessary 
ninimum pressure when the brush is at its mini 
nun ength and needs replacement. Thus, when 
the brush is new the pressure between the brush 
and cominutator is greater than is necessary 
which results in further excessive wear of the 
brush. 
According to one feature of the present inven 

tion, a tension Spring is provided which does not 
require the upper end of the cartridge casing to 
be closed. Specifically, a flat spring is pre 
Stressed so as to naturally Wind into a free tight 
volute. i he cne end of the Spiring is then at 
tached to the inside of the cartridge casing at its 
commutator end and the free coil positioned over 
the outer end of the brush so that the natural 
tendency for the spring to rewind itself onto the 
coil presses the hrush against the commutator. 
Another disadvantage in the use of coni pres 

Sion springs is that the pressure applied to the 
brush decreases as the brush wears away. The 
ideal situation is to apply constant pressure to 
the brushes at all times arid complicated linkage 
sechanisms have been Suggested for that pur 
pose. According to the present invention, such 
complicated linkage mechanisms are unneces 
Sary. As long as the unwound portion of the 
Spring is held in a stiraight position, the forces 
tending to rewind it onto the coil have a negligi 
ble effect. Thus, the force applied to the brush 
is only that applied by the free portion of the 
Spring between the coil and the end of the brush 
Which is substantially constant, 
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2 
Numerous atternpts have been made to pre 

vent brush chatter by holding the entire length 
of the brush against the trailing edge of the car 
tridge casing. According to the present inven 
tion that result can be readily accomplished by 
linerely positioning the circumference of the free 
coil against, a Wedge shaped end of the brush. 
According to another object of this invention 

the fiat Spring is prestressed in such a manner 
that it takes a cross sectional camber as it un 
Winds from the tight volute and the camber is 
used to press the brush tightly against the brush 
holder and thus prevent the brush from chatter 
ing and the resulting excessive wearing away of 
the brush. 
According to another feature of this inven 

tion the Spring is prestressed in Such a manner 
that, as the diameter of the tight volute increases 
as the brush Wears away to permit more of the 
Spring to wind itself onto the volute the force 
tending to rewind the spring onto the coil will 
remain constant. 
Other objects and advantages of this inven 

tion will become apparent as the description pro 
ceeds when taken in connection with the ac 
companying drawings in which: 

Figure 1 is a plan view of a commutator with 
a pair of cartridge brush holders associated 
therewith showing how this invention is applied; 
Figure 2 is a view of the invention of Fig. 1 

taken at right angles to Fig. 1; 
Figure 3 is a view similar to Fig. 2 showing how 

the invention is applied to prevent brush chatter; 
Figure 4 is a view of the invention of Fig. 3 

taken at right angles to Fig. 3; and 
Figure 5 is a cross-sectional view of a modified 

form of the invention. 
Referring to Figs. 1 and 2, the commutator is 

i"epresented by the reference numeral f, the 
cartridge brush casing by , the carbon brushes 
by 2, and the pigtail connections by 3. 

Fiat, elongated narrow springs 4 are pre 
stressed along their length so as to naturally as 
suire a free, tight or solid volute coil fs of a di 
ameter approximately the width of the brushes 
2. The ends of the Springs 4 are secured to 

the interior of the cartridge casing at their 
commutator ends by rivets so as to lie between 
the brushes 3 and the interior of the cartridge 
casing . 
The free coils i are positioned within the car 
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tridge casing with their edges extending 
through a slot, in the casing and pressing 
against the outer ends of the brushes 2. 
The straight, portions of the springs lie between 

the brushes 2 and the walls of casing and 
therefore there is no tendency for that portion 
of the spring to exert a force tending to Wind it 
self onto the coils 5. Thus, the Only force preSS 
ing upon the brush ends is the force exerted by 
that portion of the spring between the brush end 
and the periphery of the coil 5. It can thus be 
seein that the inward force exerted on the ends of 
the brushes is substantially constalt regardleSS 
of the eigth of the brushes. 

if the spring is stressed unifornly along its 
ength the inner loop of the coil will assuriase a 
circle on its natural radius. As more loops are 
Wound about the inner loop, the radius of the 
coil Will increase and part of the pre-stressed 
forces will be locked out of action by the tendency 
to compress the inner loops. inus, the coii di 
aimeter increases as the brush is shorteiled froin 
Wea and the force pressing inwardly or the 
brushes Will decrease slightly as the diarieter 
of the coil increases. To offset that tendency 
the Spring nanay be prestressed so as to te:nd to 
for a free arc of decreasing radius Starting 
frog the free end and extending to the and 
which is attached to the cornmutator end of tig 
cartridge casing. In other words, the Spiring is 
prestressed from end to end in such manner that 
the attached end of the spring will tend to as 
Suine an arc of Smaller radius than the radius 
of the arc its free end tends to assume. 
The prestressing of the Spring is Such that it, 

tends to assume an outwardly bowed camber &S 
it unwinds from the volute. That will cause 
the Spring to hold the brushes in the cartridge 
casings against Sideward movement aid thus 
pirevent chatter and the consequent excessive 
Wear on the brushes. 

She modification of Figs. 3 and 4 is especially 
esigned to prevent chatter of the brushes by 

applying a force tending to hold the entire 
ength of the brush against the cartridge casing 
On the trailing Side. In this modification the 
axes of the coils 5 are rotated 90° froin the 
position of Figs. and 2 so that they are pai'alie 
to the axis of the cornmutator and the Siots ; " 
are on the trailing side of the cartridge casiing. 

he tops of the brushes 2 are wedge shaped 
and slope downwardly toward the leading side 
thereof. Thus, the pressure exerted by the coil 
5’ will hold the outer ends of the brushes 2 

against the trailing side of the cartridge casing 
and tha rotation of the commutator Will hold 
their inner ends against it. 

hat will prevent the brushes from moving 
sideward in the cartridge casing to prevent chat 
ter of the brushes and the consequent excessive 
Wear. 

Referring to Fig. 5 the brush holder 25 has a 
channel 2 to receive the Spring 5. The chan 
nel 2 does not extend the entire Width of the 
holder 2. So that shoulders 22 are formed. he 
Shoulders 22 form close fitting guides for the 
brush i2' while the channel 2 is of such depth 
to receive Springs having the maximum camber. 
in Saanufacturing Springs it is difficult to make 
their all with the same camber and according 
to this modification the tolerances of the springs 
need not be held so closely as in the other mod 
ifications. 

It is to be noted that in this modification the 
Canber of the spring does not hold the brush 
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4. 
against the side of the holder. In order to pre 
went brush chatter some expedient such as that 
shown in Figs 3 and 4 may be resorted ta. 
From the foregoing, it can be seen that this 

invention provides an arrangement in which the 
commutator brushes are given a Substantially 
constant pressure regardless of the length thereof 
and are prevented from chatterizag. in each 
modification it is only necessary to pull tie 3oils 
outwardly of the cartridge casing in order to re 
place brushes. 
While I have shown but two modifications of 

my invention, it is to be understood that these 
modifications are to be taken as illustrative Criy 
and not in a limiting sense. I do not wish to be 
limited to the particular structure shown and 
described, but to include all equivalient variations 
thereof except as limited by the Scogg of the 
clairns. 

claim: 
1. A coramutator brush holder coil prising, an 

elongated brush casing, and a fiat eigngated 
spring in said casing and of a width to fit eige 
wise in said casing having a straight, pcition at 
one end secured to the cominutator end of and 
within said casing and its other eini coied ini 
a self-rewinding volute positiciad Wiini 
casing with the inner edge of Sail volute 38tting 
against the outer end of a lish positig3.8d. i 
the casing. 

thereof and a brush positioned t 
the tendency of the straight portion of Said Spring 
to rewind itself is locked out of actioia. 

3. A commutator brush inoisier according to 
claim 2 in which said Spring is prestress2d aiCag 
its length in such manner that th& free end 
forms a solid coil whereby the entire length of 
said spring tends to rewind itself a Cut Said coil. 

4. A commutator brush holder accordizig to 
claim 3 in which said spring is pi'estressed in 
such manner as to for in an out Wai'd ca?ia is 81 as 
it is unwound from said coil whereby tie Caixabg: 
will press against the brush in Said gasing a 
hold it from chattering yet, periait it to i2OWe 
freely through said casing. 

5. A cartridge type connautatoi brush coil 
prising, an elongated brush holder in the fol'iii 
of a casing, a carbon brush in Said Casing 2.13 d 
a flat elongated Spring inside Said Casig having 
a flat portion at one end secured to the interior 
of said casing at the commutato1' end thereaf 
and extending outwardly aiong the Side of Said 
brush and having its free end coiled into 2, Sei 
rewinding volute resting against the outer ed 
of Said brush. 

6. A commutator brush according to claira 5 
in which said spring is prestressed along i:S en 
tire length so as to tend to wind itself tightly 
about said volute. 

in which the outer end of said bri Sii is Wedge 
shaped having its long edge at the trailing side 
of said casing whereby Said Spring tends to hold 
the outer end of said brush against the trailing 
Side of Said ca.Sing. 

8. A commutator brush according to claim 5 
in Which the prestressing of Said Spring varies 
along its length in such in anner that the corn 
mutator end of Said Spring tends to for Ya an arc 
of Smaller radius than that of its free end. 

9. A commutator brush according to clai: 5 
in Which said holder is provided With a channel 
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