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To all whomy it may conceri:

BeitknownthatI, FRANCIS O. BLACKWELL,
a citizen of the United States, residing at New
York, 1n the county of New York, State of
New York, haveinvented certain new and use-
ful Improvements in Commutator-Brushes, of
which the following is a specification.

My invention relates to commutator-brushes
for electric railways; and it consists, first, of
a metallic box open at one end filled with
loose pieces of small wire having their rear
ends resting on a layer of felt at the bottom
of the box. This brush as a whole issetin a
metallic holder, which 1s held by spring-press-
ure against the commutator.

My invention is illustrated in the accom-
panying drawings, in which—

Figs. I, 11, and III are respectively end,
side, and back elevations of my brush, com-
prising the box and loose wires. Ifig. 1V 1s
a transverse section of the brush in position
in the holder. Fig. V 18 an end elevation of

the holder with the brush in position against

the commutator. Ifig. VI is a side elevation
of the same, Showmn the spring and ad] ust-
ing devices.

In the drawings, A Is a rectangular metcﬂlm
box made of t11111 Sheet copper.

B are a number of small loose copper wires

placed on end in the box, a layer of felt be-

ing first placed 1n the bottom of the box and
held in place by passing thmunh the slit in
cach end of the box.

The device thus far described 1 call a
“brush.” Thewiresreston their ends against
the commutator and form an easy yielding
contact-surface, each wire having a slight in-
dependent movement with a little 1es111enoy
imparted to it by the felt. This brush 18
placed in position by being setin a cavity of
the proper shape formed on the end of a
holder D. This holder D has a brush-socket
at its lower end, and at its upper end 1t em-
braces a stud E, attached to a fixed part of
the machine. The holder D turns freely
about the stud E,and a coiled spring If 1s at-

“tached at one end to the brush-holder and at

the other end is fixed to the stud, so that it
tends toimparta pressure of the brush-hoider
against the commutator. This spring is ad-

justed by having its inner end attached to a i
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disk G, which has teeth engaging the fixed
disk Honthe innerend of studE. Thepress-
ure of the spring holds the teeth of & con-
stantly in engagement with those of II. The
torsion of the spring may be adjusted by fore-
ing G forward and turningitaround and then
:;‘Lllowmﬂ 1t to engage w 11311 I1 in a different
1:)0%1L1011

The brush thus formed is a very durable
one, the wear belng all upon the wires I3,
which may be replaced without trouble. By
arranging the wires -perpendicularly to the
bearing-surface of the commutator a large
number of contacts are provided, which will
reduce the sparking, and the resiliency of the
wires allows the brush to accommodate itself
to the surface of the commutator and wear
down evenly.

In practice the box A will be filled with
wires, which will be held in place by a tight-
ﬂttmg cover or a strip of adhesive tape. ;;To
place one in position it 1s only necessary to
lift up the arm D against the tension of spring
If, drop out the box in which the wires have
been worn down and insertanew box, taking
olf the cover or adhesive tape at the same
The wire I3 will then be held con-
stantly against the commutator, and the brush
never requires any attention until it is worn
out. .

I secure still further adjustment of the
bearing-surfaces by placing a layer of felt in
the bottom of the holder D, so that the box
as a whole may receive a httle ad;mstment
from the resiliency of the felt, while a finer
adjustment is secured by the independent
movement of the wires B3 relative to one an-
other.

What I claim as new, and desire to secure
by Letters Patent, 18—

1. The combination, with a brush-holder, of
a containing-box, & number of independent
wires placed therein, and a layer of felt ox
similar substance giving an independent re-
siliency to each wire.

2. A commutator-brush composed of a num-
ber of small wires, with a containing - box
therefor, and a common resilient piece of felt
or similar substance giving an independent
movement o each wire.

3. T'he combination, with a ecommutator-
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brush composed of a number of independent
wires and a containing-box therefor, of a
holder adapted to receive the box movable
freely toward and away from the commuta-
tor, and a spring pressing the holder against
the commutator.

4. The combination of a commutator with
a brush-holder having a socket at its lower
end and pivoted at its other end so as to

swing freely toward or away from the com-

mutator, a brush arranged perpendicularly
to the surface of the commutatorand having
a bearing at 1ts inner end within the socket,
and a spring giving the holder a rotating
tendency about the pivotal point, whereby
the brush is held 1n place by its ends bear-
ing, respectively, against the commutator and
socket. |

- 5. The combination, with a commutator-
brush consisting of a number of metallic
pleces having an independent resilient bear-
ing against the commutator, of a holder hav-
ing a spring-pressure against the commutator,
and an intermediate resilient piece between
the holder and the brush, giving the commu-

tator-brush as a whole an elastic bearing on
the holder.
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6. The combination, with a fixed stud, of a
brush - holder having a rotary movement
around the stud, a coiled spring giving a
spring-pressure in the direction of said move-
ment, and a notched adjusting-disk between

the inner end of the coiled spring and a simi-

lar notched disk attached to the stud.

7. The combination, with a containing-box
A, of independent wires B, a layer of felt C,
a holder D, an intermediate layer of felt I,
and a spring for pressing the holder against
the commutator.

8. The combination, with a commutator, of
a pivoted brush-holder having a socket atits
lower end, a box therein, and independent
wires bundled together in said box and
pressed against the commutator.

9. As an article of manufacture, the con-
taining-box having a number of independent
wires placed perpendicularly therein, and a
layer of felt or similar material on which the
ends of the wires rest.

FRANCIS O. BLACKWLELL.

Witnesses:
"EDWARD M. BENTLTY,
JULIEN M. ELLIOT.
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