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UNITED STATES

PATENT OFFICE,

WILLIAM MAIN, OF BROOKLYXN, NXEW YORK.

COMMUTATOR-BRUSH.

SPECIFICATION forming part of Letters Patent No. 447,469, dated March 3, 1891,
Application filed December 23,1889, Serial No, 334,643, (Mo model.)

To all whom it may concern:

Be it known that I, WILLiaM MAIN, a citi-
zen of the United States, residing at Brook-
lyn, county of Kings, and State of New York,
have invented certain new and useful Im-
provements in Commutator - Brushes, fully
described and represented in the following
specification and the accompanying draw-
ings, forming a part of the same.

This invention relates to commutator-
brushes for dynamo-electric machines, its
general object being to improve the construe-
tion of such brushes, to render them more
efficient and better adapted for the different
constructions with which sueh brushes are
employed, while lessening their cost and in-
creasing their durability.

A serious difficulty heretofore met with in
the use of the ordinary tangential brush is
that where the ends of the brush rest on the
commutator-segments reversal of the ma-
chine causesthe ends of the brushes to catch
on the commutator-segments, frequently
breaking the brushes and stopping the ma-
chine. Where the brush extends across the
curve of the commutator the wear of the seg-
ments is likely to cut a shoulder in the brush,
which, on reversal, may catch and injure the
brush, as in the case above mentioned. As
reversals are very frequently necessary, es-
pecially in the case of railway-motors, for
which this brush is specially valuable, these
difficulties are serious.

It is one of the objects of my present in-
vention to devise a brush which shall over-
come them and suffer reversal without injury,
and which shali not be injured by ordinary

© wear, thus combining superior efficiency, du-
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rability, and economy.

Another difficulty heretofore experienced
quite as serious is the fact that where the
brush rotatescentrifugal forece tends to throw
the brush off the commutator, and where
there are irregularities in the surface of the
commutator these, aiding the action of cen-
trifugal foree,will frequently cause the brush

- to leave the segments entirely at times and to
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jump from one prominence to another, thus
effecting very imperfect contact when moving
at a high rate of speed. To overcome this
difficulty I propose to bring into play centrif-
ugal force to hold the brush to the commu-

tator, so- that contact shall become, if any-
thing, more instead of less perfeet as the
speed of revolution increases.

In addition to the above, my brush pos-
sesses the advantage of having a large num-
ber of independent contact-pointsin the form
of independent plates so adjusted and held
in relation to the commutator that any inter-
ference with the contact of one plate shall
not affect the relative position of the commu-
tator and other plates to prevent contact of
the latter, so that irregularity at a2 point of a
commutator-segment will not prevent the
brush from resting against another part of
the samesegment. Inthebrushes heretofore
in use, morever, the noise produced by the
metallic plates as set in vibration by the
movement of the commutator or brush has
been such as to render the use of dynamo-
electric machines objectionable on this ac-
count. By the positionin which the contact-
plates of my brush are placed relative to the
surface of the commutator and the rigid sup-
port furnished them my brush is practically
noiseless in operation.

In attaining theseobjects myinvention con-
sists, primarily, in a commutator-brush con-
sisting of aseries of contact-plates so arranged
as to be held in contact with the commutator
preferably by centrifugal force when used
with a stationary commutator and rotating
brush-carrier, or by a spring when the brush-
carrier is at rest or moving slowly,and in va-
rious constructions and combinations of parts,
which will be more particularly deseribed in
this specification and pointed out in the
claims.

In the accompanying drawings, forming a
part of this specification, Figure 1 is a plan
view showing such partsof a dynamo-electric
machine as are necessary to illustrate my in-
vention. Fig. 2 is an end view of Fig.1. TFig.
3 is a side sectional elevation showing the
connections and insulation of the brush-arms.
Fig. 4 is an end view in section on line 44 of
Fig. 3, and having parts removed for better
showing of the brush-arms and means for
mounting the brush-carriers. Fig. 5 is a de-
tail view of one of the brush-arms. Tig. 6is
a cross-section taken on the line 6 6 of Fig.
5, with the brush-carrier in place. Fig. 7 is
a view on an enlarged scale of one of the
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brush-plates, and Fig. 8 is a detail section on
line 8 § of Fig. 4. TFig. 9is a modified form of
brash. Figs.10 and 11 are views correspond-
ing, respectively, to Figs. 7 and 8, showing a
modified form of brush-plate and support.

It is to be understood that my invention
may be applied to a dynamo-electric.machine
of any ordinary construction, and only a brief
description of the parts of the machine not
constituting my invention need here be given.

A and B are two collars surrounding the
shaft C and having connected thereto, re-

spectively, the conductors D and E for the in-

coming and outgoing currents, as indicated
by the arrows in Fig. 1. The collars A and
B are held apart by the springs G, which may
be of insulating material, as rubber, or,if the
spring be of metal, an insulating-collar I
will be inserted between the conduecting-col-
lars. Carried by the shaft C and insulated
from each other are the twocross-pieces K I,
one being bent at right angles in the center
to form a recess to receive the other, these
cross-pieces connecting, respectively, with col-
lars B and A. FEach of the cross-pieces K L
is provided with two arms slotted to provide
adjustable supports for the brush-carriers
R. These brush-arms N O on cross-piece K
and P Q on cross-piece L form two pairs of
north and south poles for the passage of the
current. It is to be understood that while a
multipolar brish is shown a single north and
south pole may be used, if desired, either
with a rotary or stationary commutator.

The manner in which the cross-pieces and
collars are mounted and insulated from each

_other and from the shaft is fully shown in sec-

tion in Fig. 3, the insulation being by means
of insulating-pieces M. This construction,
however, forms no part of the present inven-
tion, and other means of connection and in-
sulation may be used.

Referring now to the specific construetion
of the brush-carrier and other parts directly
supporting the brush and to the construction
of the brush itself, the brush-carrier R con-
sists of a slotted piece sliding in the brush-
arm, which is slotted and recessed to receive
it, as bestshown in Fig. 6. The brush-carrier
extends over the commutator and has at one
end a pin 1, adapted to support a bar 2, pref-
erably of rectangular form, which is hooked

~over the pin at one end and provided at its
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other end with a serew-threaded extension 3,
passing through the slot in the brush-carrier.,
The brush proper consists of a number of thin
plates 4, preferably of copper, slotted at the
center, as best shownin Fig. 4, through which
slots is passed the bar 2, the plates thus being
supported upon the bar with their edges in-
clined to the surface of the commutator, and
so as fo permit pivotal and sliding move-
ments of the plates longitudinally of the bar
and commutator, but to hold them .against
transverse movement, as shown in plan view
in Fig. 1. While the plates swing and slide
together longitudinally of the bar, it will be

seen that they are independent of each other
in respect to their movementin the direction
of their own lengths. Instead of the plates
being slotted in the center and threaded upon
the bar, it isevident that they may be recessed
upon each side and the bar slotted or forked
to receive the recessed portions, as shown in
Figs. 10 and 11, and that the construction
may be modified otherwise in details without
departing from my invention.

“T'o hold the plates in contact with the com-
mutator there slides freely upon the end of
the bar 2, opposite the shoulder 5, a pressure-
piece G, adapted to press upon the sides of
the contact-platés, thus forcing them against
the shoulder 5 and throwing their outer ends
outward and pressing their innerends against
the surface of the commutator. This press-
ure-piece 6 is acted upon by spring 7, sur-
rounding the threaded extension of bar 2,
which spring is of sufficient length and
strength to hold the parts in position, very
little strength of spring being required for
this purpose, and is held under tension by
the set-nut 9 and locking-nut 10, the set-nut
being formmed with a circular recess to receive
the spring, as shown in IFigs. 3 and 8,

The brush has thus far been described with
special reference to its use in a commutator
where the brush-carriers are stationary and
the commutator-segments rotate. As I have
above stated, however, my brush is intended
for use with a rotating as well as a stationary
brush-carrier, and a very important part of
my invention consists in introducing, in con-
nection with the features above described,
provision for causing the centrifugal force
developed by the rotation of the brush-car-

rier to act upon the brush with a tendeney to.

force its contact-surfaces against the commu-
tator-segments. 'The provision for this pur-
pose consists, in that construction of brush
which I have herein shown, in so cutting the
slots in the plates and determining the posi-
tion of the bar 2 that its inner edge shall be
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inside the centers of gravity of the plates— -

that is, between the center of gravity and the
contact-surface of the commutator, so that
as the center of gravity of the brush tends
to move oulward the contact edges of the
plates are pressed against the contact-surface
of the commutator. The centrifugal force
developed by the rotation of the brush-car-
rier will therefore actto throw the outer ends
of the plates outward, causing them to turn
or pivot upon the inner edge of the bar 2 as
far as is permitted by the contact of the in-
ner ends of the plates against the commu-
tator-segments. Ithussecurein effect a piv-
oted brush with its center of gravity so placed
that centrifugal force tends to throw its con-
tact -surface against the commutator-seg-
ments. Any other method for supporting the
plates may be used, provided the essential
feature of my construction be retained, by
which the center of gravity and contact-sur-
face of the brush tend to move in opposite
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directions relatively to its axis of rotation of
the brush-—that is, the center of gravity tends
to move outward or away from the axis of ro-
tation, and the contact-surface of the brush
tends to move inward or toward the surface
of the commutator; and I wish it understood
that I desire to claim and protect this con-
struction of brush broadly without reference
to the particular form of brush herein shown,
It is also to be undersiood that it is immate-
rial, where the brush-carrier is stationary,
whether the inner edge of the bar 2 is within
or without the center of gravity of the plates,
since in this case the spring alone holds the
plates in contact with the commutator and
no centrifugal force is developed. So, also,
this feature of construction may be disre-
garded, although with serious disadvantage,
even where the brush is to be used upon a
rotating carrier if the spring is made strong
enough to hold the plates in contact with the
commutator without the aid or against the
action of centrifugal forze.

The brush-arm is provided with a screw-
threaded groove 11 upon theinside, in which
moves the thamb-serew 12, which engages
with a shoulder 13 upon the brush-carrier R,
as shown in Fig. G, the movement of this
thumb-serew thus serving to adjust the posi-
tion of the brush-carrier and brush. The car-
rier when adjusted is held firmly in position
upon the arm by the washer 8 and nuts 9 and
10, the washer being pressed against the out-
side of the brush-arm, the carrier being re-
cessed for the purpose, as shown in Figs, 4
and 8.

The operation of the brush is as follows:
The contact-plates4and pressure-piece 6 hav-
ing Dbeen threaded upon bar 2 and the bar
placed in the carrier R by passing it through
the slot in the carrier and hooking the end
over the pin 1, the washer, spring, and nuts
are put loosely upon the threaded extension
3, and the carrier is moved in the arm to a
position in which the contact-plates are in
proper relation to the commutator by means
of the thumb-serew 12. The parts are then
Jocked in position by set-nut 9 and locking-
nut 10. The contact-plates 4 will now stand
as shown in section in Fig. 3, being held in
this position by the shoulder5, forming a ful-
crum, and by the pressure of the spring 7
upon pressure-piece 6, tending to press the
outer ends of the plates to the left, as shown,
thus holding the inner ends in contact with
the commutator, the plates being held from
endwise movement away from the commuta-
tor by the inner side of the bar 2. Itisplain
that reversal of the machine will not inju-
riously affect the brushes or their efficiency,
the edges of the plates being tangential to
the commutator and in the plane of rotation.

If a fixed brush-carrier and movable com-
mutator be used, the plates will be held in con-
tact atall times by the pressure of the spring.
With rotating brush-carriers, however, the
spring affords the pressure on the plates only

o

until the brush-arms and carriers have at-
tained sufficient speed to bring into play cen-
trifugal force, which will then hold the plates
in contact independent of the spring., It will
be seen that in this case the pressure of the
plates upon the commutator will increase
with the speed of the rotating brush-arms, a
closer contact thus being secured with in-
crease of rapidity in the operation of the ma-
chine. As the speed of the machine is low-
ered, the spring-is relied upon to support the
plates again, the plates thus being held in
contact with the required pressure by the
spring or centrifugal foree, or both, at what-
ever speed the brush-arms are run, and by
the spring alone when the arms are at rest.

As the plates wear upon the edge in con-
tact with the commutator the pressure of
spring 7 will force them to a position more
nearly vertical, thus compensating for the
wear aud preserving a close contact. When
desired, on account of excessive wear, the
brush-carrier and plates may be moved to-
ward the commutator by loosening the bind-
ing-nut 10 and set-nut 9 and adjusting the
carrier by thumb-screw 12, the brush-plates
therefore being capable of use for a long
time. The plates, moreover, may be changed
readily without removing the brush-carrier
by loosening the nuts 9 and 10, so as to slide
washer 8 out of the recess in the carrier, when
the bar 2 and plates may be tilted outward
by sliding the threaded end of bar 2 in the
slot in earrier R and the bar unhooked from
the cross-pin 1 and drawn out of the carrier.

The thin edges of the contact-plates being
in contact with the commutator, a slight mo-
tion is sufficient to remove any roughness or
irregularities due to a lack of finish, and it is
therefore possible to manufacture these con-
tact-plates at a slight cost by stamping them
out of sheet-copper orothersuitable material,
little or no finish being necessary. This,
added to the infrequency with which the
plates need to be changed, owing to the ad-
justability of parts by set-screw 12,as pointed
out above, greatly lessens the cost of running
the dynamo.

While the plates are held in position with
sufficient firmness by means of the spring
and centrifugal action and actas a single or
solid brush, they still present to the commu-
tator a large number of contact-points so far
independent of each other that any irregular-
ity in the face of the commutator or any un-
equal wear in one of the contact-plates will
not affect the contact of the other plates. A
brush is thus secured which insures reliable
contact under all ordinary conditions of use,
either with direct or reverse motion or low or
high speed. Idonot, however, confine myself
to the use of a number of independent plates,
as a single plate would have & certain meas-
ure of usefulness.

It will be seen thatthe contact edges of the
plates lie in the direction of movement of the
commutator or brush instead of at right an-
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gles thereto, as in brushes heretofore in use.
The result of this construction is that the
force tending to vibrate the plates is exerted
on the lineof greatestresistance to vibration,
and this feature, together with the rigid sup-
port furnished the plates by the brush car-
rier and arm, renders the brush almost abso-
lutely noiseless in operation.

Under the term “brush-carrier” I mean to
include both a rotatory and a stationary
brush-support. ’

In Fig.9 I have shown a modification illus-
trative of that feature of my invention which
consists in the utilization of centrifugal force
to press a rotating commutator-brush against
the commutator-segments. In this case a
brush consisting of a bundle of metallic fila-
ments, wires, or, preferably, plates 15 is rig-
idly tastened in a holder 16, this holder be-
ing pivoted to the arm P in such manner
that the center of gravity of the brush and
brush-holder is on the side opposite from the
commutator of a line drawn perpendicular to
the axis of the commutator through the piv-
otal point of the holder. The action of cen-
trifugal force will therefore be to hold the
brush in the position shown in Fig. 9. Inor-
der to supplement the action of centrifugal
force when the machine is moving at a very
slow speed and to hold the brush in contact
with the commutator when the machine is at
rest, a spring 17 is provided. It is of course
obvious that the brush may be of any de-
sired construction or form, the invention as
regards this feature residing in the mounting
of the brush in such a manner that centrifu-
gal force will operate upon it as described.

What I claim is— :

1. The combination, with a commutator
and a brush-carrier, of a commutator-brush
consisting of a series of parallel plates in-
clined to the surface of the commutator and
having their contact edges parallel to the
plane of rotation of the commutator or brush-
carrier, said plates being indepéndently piv-
otally mounted in the carrier, and means for
pressing the plates together and holding their
contact edges against the commutator, sub-
stantially as described.

9. The combination, with a commutator
and a brush-carrier, of a commutator-brush
consisting of a series of parallel plates in-
clined to the surface of the commutator and
having their contact edges parallel to the
plane of rotation of the commutator or car-
rier, said plates being independently pivot-
ally mounted in the carrier, and a spring
pressing against the plates outside of their
pivotal points, whereby the plates are pressed
together and their contact edges held against
the commutator, substantially as deseribed.

3. The combination, with a commutator
and a brush-carrier, of a commutator-brush
consisting of a series of parallel plates in-
clined to the surface of the commutator, said
plates having a ecommon pivotal bearing in
the carrier, on which they are mounted to

447,469 . *

swing together in a plane transverse to the
plane of rotation of the commutator or car-
rier, but to have a lengthwise movement in-
dependently of each other, and means for
pressing the plates together and holding their
contact edges against the commutator, sub-
stantially as described. ’

4, The combination, with a commutator and
a rotating brush-earrier, of a brush carried by
said carrier outside the commutator, said
brush being so mounted in the ecarrier that
its center of gravity and contact-surface tend
to move- in opposite directions relatively to
the axis of rotation, substantially as de-
seribed. - :

5. The combination, with a commutator and
a rotating brash-carrier, of a brash carried by
said carrier and pivotally mounted therein be-
tween its center of gravity and the contact-
surface of the commutator to swing to and
from the commutator, whereby the brush is
held in contact with the commutator by een-
trifugal force when the carrieris rotated, sub-
stantially as deseribed. :

6. Thecombination, witha commutator and
a rotating brush-carrier, of a brush carried by
said carrier outside the commutator, said
brush being pivotally mounted on one side
of its center of gravity to swing to and from
the outersurfaceof the commutator, whereby
the brush is held in eontact with the commu-
tator by centrifugal force when the carrieris
rotated, substantially as described.

7. Thecombination, with acommutator and
a rotating brush-carrier, of a brush carried by
said earrier and pivotally mounted therein be-
tween its center of gravity and the contact-
surface -of the commutator to swing to and
from the commutator in a plane transverseto
the plane of rotation of the carrier, whereby
the brush is held in contaet with the commu-
tator by centrifugal force when the carrieris
rotated, substantially as described.

8. The combination, with a commutator and
a rotating brush-carrier, of a brushcarried by
said carrier and pivotallymounted therein be-
tween its center of gravity and the contact-
surface of the commutator to swing to and
from the commutator in & plane transverse
to the plane of rotation of the carrier, where-
by the brush isheld in contact with the com-
mutator by centrifugal force when the carrier
is rotated, and means for holding the brush
in contact with the commutator when centrif-
ugal force is insufficient for this purpose,
substantially as described. ’

9. The combination, with 2 commutator and -

arotating brush-carrier, of a brush consisting
of a series of parallel plates inclined to the
surface of the ecommutator and having their
contact edges parailel to the plane of rota-
tion of ‘the carrier, said brush being pivotally
mounted between its center of gravity and
the contact-surface of the commutator to
swing to and from the commutator in a plane
transverse to the plane of rotation, whereby
the brush is held in contaet with the commu-

70

8o

85

Qo

95

100

105

I1C

115

120

125

130




20

30°

(931
w

40

45

5o

6o

447,469 5

tator by eentrifugal foree when the carrier is
rotated, substantially as described.

10. The combination,with a commutator and
a rotating brush-carrier, of a commutator-
brush consisting of a series of parallel plates
inelined to the surface of the commutator and
having their contact edges parallel to the
plane of rotation of the carrier, said plates
being pivotally mounted in the caFrier inde-
pendently of each other between their cen-
ters of gravity and the contact-surface of the
commutator to swing in a plane transverse
to the plane of rotation, whereby the plates
are held in contact with the commutator by
centrifugal force when the carrier is rotated,
substantially as described.

11. Thecombination,with a commutatorand
a rotating Dbrush-carrier, of a commutator-
brush consisting of a series of parallel plates
inclined to the surface of the commutator and
having their contact edges parallel to the
plane of rotation of the carrier, said plates
being pivotally mounted in the carrier inde-
pendently of each other and between their
centers of gravity and the contact-surfaces of
the commutator to swing in a plane trans-
verse to the plane of rotation, whereby the
plates are held in contact with the commuta-
tor by centrifugal force when the carrier is
rotated, and means for holding the plates
against the commutator when centrifugal
forece is insufficient for this purpose, substan-
tially as described.

12. As a commutator-brush or an element
thereof, a plate inclined to the surface of the
commutator and pivotally mounted in a ro-
tating carrier on one side of its center of
gravity to swing to and from the outer sur-
face of the commutator, whereby the plate
is held in contact with the outer surface of
the commutator by centrifugal force when
the carrier is rotated, substantially as de-
seribed.

13. As a commutator-brush or an element
thereof, a plate inclined to the surface of the
commutator and having its contact edge par-
allel with its plane of movement and pivotally
mounted in a rotating carrier inside its cen-
ter of gravity so as to swing to and from the
commutator, whereby the plate is held in
contact with the commutator by centrifngal
forece when the carrier is rotated, substan-
tially as described.

14, The combination,with a commutator and
a brush-carrier, of a brush-supporting bar on
said brush-carrier extending transversely to
the plane of rotation of the commutator or
carrier, & brush consisting of a series of par-
allel plates inelined (o the surface of the com-
mutator and independently pivotally sup-
ported to swing longitudinally of said bar,
and means forholding the contact edges of the
plates in contact with the commutator, sub-
stantially as described.

15. The combination, with a commutator
and a Dbrush-carrier, of a brush-supporting

bar on said carrier extending transversely to
the plane of rotation of the carrier or eom-
mutator, the brush consisting of a series of
parallel plates inclined to the surface of the
commutator and independently pivotally
supported on said bar toswing longitudinally
thereof, and means for holding the contact
edges of the plates in contact with the com-
mutator, substantially as described.

16. In a commutator-brush, the combina-
tion of a series of contact-plates provided
with slots, and a bar passing through said
slots upon whieh the plates are independ-
ently pivotally supported to slide in the di-
rection of their own length or to swing or
slide longitudinally of the bar, bnt are held
from sidewise moverszent transversely to the
bar, substantially as described. ,

17. In a commutator-brush, the combina-
tion of a series of slotted contact-plates in-
clined to the commutator, a supporting-bar
passing through the slots in said plates, a
shoulder forming a rest or bearing for said
plates as a whole, a pressure-piece on the bar,
and means for pressing said pressure-piece
against the plates outside the line of support,
whereby the inner ends of the plates aie
pressed against the commutator, substan-
tially as described.

18. Thecombination, with a commutator, of
a brush consisting of a series of parallel con-
tact- plates having independent movement
with respect to each other to and from the
surface of the commutator and having their
edges in contact with the commutator and
parallel to the plane of movement of the com-
mutator or brush, substantially as described.

19. The combination,with a commutator, of
a brush consisting of a series of parallel con-
tact-plates having their edges in contact with
the commutator and parallel to the plane of
movement of the commutator or brush, and
means for pressing the plates together and
their edges against the commutator with a
yielding pressure, substantially as described.

20. The combination of a supporting-bar 2,
parallel plates 4, mounted to swing and slide
on said bar, a shoulder or bearing, as 3, for
the plates as a whole, and means whereby the
plates are held against the shoulder and their
contact edges pressed against the commuta-
tor, substantially as described.

21. The combination of supporting-bar 2,
provided with a shoulder 5, plates 4, threaded
on said bar, and a spring-pressed pressure-
piece 0, sliding on said bar and pressing the
plates against the shoulder, substantially as
described.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses. ,
‘ WILLIAM MAIN.

Witnesses:
T. H. PALMER,
G. M. Borsr.
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