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This invention relates to electric motors and
more particularly to a cartridge type commuta~
tor brush holder therefor.

It is usual practice to provide a iongitudinally
colled 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
removed and replaced each time the brushes are
replaced.

In addition, the use of ecoiled compression
springs have a tendency to permit the brush to
move sidewise in the carfridge 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 minimum. As a result compres-
sion springs are designed to give the necessary
minimum pressure when the brush is at its mini-
mum length and needs replacement. Thus, when
the brush is new the pressure betwesn the brush
and comrautator is greater than is necessary
which results in further exeessive 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
he closed. Specifically, a flat spring is pre-
stressed so as to naturally wind into a free tight
volute. The cne end of the spring is then at-
tached to the inside of the cartridge casing at its
commusator 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 brush against the commutator.

Another disadvantage in the use of compres-
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 and complicated linkage
mechanisms have been suggested for that pur-
pose. According to the present invention, such
complicated linkage mechanisms are unneces-
sary. As long ss the unwound portion of the
spring is held in a straight 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 apnlied by the free portion of the
spring hetween the coil and the end of the brush
which is substantially constant,
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Numerous attempts have been made to pre-
vent brush chatter by holding the entire lenzth
of the brush against the trailing edge of the car-
tridge casing. According to the present inven-
tion that result can bhe readily accomplished by
merely positioning the circumference of the free
coll against a wedge shaped end of the brush.

According to another object of this invention
the fiat spring is prestressed in such s 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
2 palr of cartridge brush holders associated
therewith showing how this invention is applied;

Figure 2 is a view of the invention of Pig, 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 g 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
represented by the reference numeral (8, the
cartridge brush casing by {1, the carbon brushes
by i2, and the pigtail connections by 13.

Plat elongated narrow springs 4 are pre-
stressed along their length so as to naturally as-
sume a free, tight or sclid volute coil 15 of a di~
ameter approximately the width of the hrushes
{2. The ends of the springs i4 are secured to
the interior of the cartridge casing ! at their
commutator ends by rivets {8 so as o lic between
the brushes {2 and the interior of the cartridge
cagsing 11,

The free coils 1§ are positioned within the car-
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tridge casing i{ with their edges exfending
through o slot {7 in the casing {§{ and pressing
against the outer ends of the brushes 12.

The straight portions of the springs lie between
the pbrushes 12 snd the walls of casing {{ and
thersfore there is no tendency for that portion
of the spring to exert a force tending to wind it-
self onto the coils 8. 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
seen that the inward force exerted on the ends of
the brushes is substantially constant regardless
of the length of the brushes.

If the spring is stressed uniformly along its
jength the inner lcop of the coil will assumse 2
circle on its natural radius. As more loops are
wound sbout the inner lcop, the radius of the
coil will increase and part of the pre-stressed
forces will be locked out of action by the tendsncy
to compress the inner loops. Thus, the ceil di-
ameter increases as the brush is shortened from
wear and the force pressing inwardly on the
brushes will decrease slighily as the diameter
of the coil increases. To offset that ten dency
the spring may be prestressed so as to tend io
form a free arc of decreasing radius starting
from the free end and extending to the end
which ig attached to the commutator end of the
cartridge casing. In other words, the spring is
prestressed from end to end in such manner that
the attached end of the spring will tend to
sume 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 i}
tends to assume an outwardly bowed camber as
it unwinds from the vclute. That will cause
the spring to hold the brushes in the cartridges
casings against sideward movement sund thus

prevent chatter and the consequent excessive
Wear on the brushes.

The modification of Figs. 3 and 4 is especially
lesigned to prevent chatter of the brushes by
applying a force tending to hold the entire
langth of the brush against the cariridge casing
on the irailing side. In this modification the
axes of the coils i85 are rofated 90° from the
position of Figs. 1 and 2 so that they are paraliel
to the axis of the commutator and the slois {1’
are on the trailing side of the cartridge casing.
The tops of the brushes {2’ are wedge shaped
and slope downwardly tcward the leading side
thereof. Thus, the pressure exerted by the coil
18 will hold the cuter ends of the brushes {2’
against the trailing side of thse cartridge casing
and the rotation of the commufator will hold
their inner ends against it.

That will prevent the brushes from moving
sideward in the cartridge casing to preveni chat-
ter of the brushes and the consequent excessive
wear.

Referring to Fig. 5 the brush holder 2€ has a
channel 2{ to receive the spring i5. 'The chan
nel 21 does not extend the entire width of
hoider 298 so that shoulders 22 are formed. he
shoulders %2 form close fitting guides for th
brush {2’ while the channel 2{ is of such depth
to receive springs having the maximum camber.
m manufacturing springs it is difficuit to make
them all with the same camber and according
to this modification the tolerances cf the springs
need not be held so closely as in the other mod-
ifications.

1t is to be noted that in this modification the
camber of the spring does not hold the brush
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against the side of the holder. In order to pre-
vent brush chatter some expedient such as that
shown in Figs 3 and 4 may be resorted to

From the foregoing, it can be seen mﬂ-t this
invention provides an arrangement in which the
commutator prushes are given a substantially
constant pressure regardless of the length thereot
and are prevented from chatierina.
modification it is only necessary to puil the coils
outwardly of the cartridge casing in order to re-
place brushes.

While T have shown hut two modifications of
my invention, it is to be understood that ¢
modifications are to be taken as illusirati
and not in a limiting sense. I do not wish o he
limited to the particular structure shown and
described, but to include ail egquivalent variations
thereof except as limited by the scope of the
claims.

I claim:

1. A commutator brush holder comprising, an
elongated brush casing, and a flat elongated
spring in said casing and of a h to fit edge-
wise in said casing having

e8¢

.y

1
a straight portion at
cne end secured to the commutaior cnu ci and
within said casing and its other end d into
a self-rewinding volute peositionsd with £9id
casing with the inner edge of said volute ting
against the outer end of & biush positicned in
the casing.

2. A commutator brush
claim 1 in which the straight po
spring extends into said casing bcmc”‘
thereof and a brush positicned ther
the tendency of the straight porticn of
to rewingd itself is locked out of action

3. A commutator brush hoiger acvordmc
claim 2 in which said spring is orestresse
its length in such meanuner that the
forms a sclid coil whereby the entire
said spring tends to rewind itself agcuf

4 A commutauor blush pom
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such manner as to form an ouuv;m
it is unwound from said coil wherehy th hr“
will press against the brush in said casing fo
nold it from chatiering yet permit it to move
freely through said casing.

5. A cartridge type commutator brush com-
prising, an clongated brush holder in the form
of a casing, a carbon brush in said casing and
a flat elongated spring inside said casing having
a flat portion at one end secured to the interior
of said casing at the commutator end thereof
and extending outwardly along the side of said
brush and having its free end coiled info a seli-
rewinding volute resting against the outer end
of said brush.

8. A commutator brush acccrding to claim 5
in which said spring is prestressed along iis en-
tire length so as to tend to wing itself tightly
about said volute.

7. A commutator brush according to
in which the outer end of said brusi i
shaped having its long edge at the fraliing side
of said casing whereby said spring iends to hold
the outer end of said brush against the trailing
side of said casing.

8. A commuiator brush according to ciaim §
in which the prestressing of said spring varie
along its length in such manner that the com-
mutator end of said spring tends to form an ar
of smaller radius than that of its free end

9. A commutator brush according to claim 5
in which said holder is provided with a channel
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for receiving said spring and said spring is pre-
stressed so as to form an outwardly bowed
camber as it is unwound from said volute.
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