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To all whom il may concern: ,

Be 1t known that I, ELIHU THOMSON, a citi-
zen of the United States, and a resident of
Lynn, in the county of Essex and State of
Massachusetts, have invented certain new and
useful lulectric Switches and Commutators, of
which the following is a specification.

My invention relates to the construction of
switches and commutators generally, but is de-
signed more especially to improve the con-
struction and action of commutators for dy-
namo-electric machines and motors.

My invention consists, principally, of a
novel commutator or switch brush composed
of two or more layers or planes of conducting-
pieces, the individual members of which in
each plane are capable of making contact in-
dependently, not only of others in the same

‘plane, but also of others in the adjoining

planes, and are capable of being fed forward
between the plates that separate them as they
wear away by use.

My 1nvention consists, also, of certain im-
proved detaills of construetion, that will be
described in connection with the accompany-
1ng drawings, and then specified in the claims.

Figure 1 1s a side view of a commutator em-

bodying my invention,and designed especially
for application to dynamo-electric machines
and motors. Nig. 2 isa rear view of a brush-
holder with the brushes removed. Fig. 3 is
a plan of the commutator-cylinder.  Fig. 4 is
a longitudinal section of the same. TFig. 5isa
plan view showing one construction of a series
of conducting-pieces making up the spring-
pieces of a single plane. Fig. 6 illustrates a
modified construction in which the individual
parts of a single layer consist of wires. Tig.
7 18 & cross-section of the same. Iig. Sshows
a modification 1 which wires are also em-
ployed. XNig. 9 18 a perspective view of a
metal piece or block employed for separating
the various layers. Fig. 10 shows a modified
form of block. X¥ig.11 illustrates a compound
brush made from wires in accordance with my
invention. Fig. 12 is a cross-section of the
same. Hig. 13 sbows a similar form of brush
clamped in the holder, which latter is shown
in eross-section. . |

The construection of the commutator-cylin-
der is more fully shown in Figs, 3 and 4.
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Each segment consists of a bar or segment,
of copper or other suitable material, having a
straight projection extending outwardly at its
ends parallel with the axis of the commutator
A. An annuvlar rectangular recess is thus
formed when a series of the segments are dis-
posed In a circumference of a cirele about a
suitable hub or sleeve, S, which recess is
adapted to receive an insulating-ring made in
one or more parts,and to hold thesame against
longitudinal movement when the parts are
clamped together in the manner to be pres-
ently deseribed. Fitting around these pro-
Jections at each end is the insulating - ring, 63
(shown in black,) and shaped on its outside
like a short frustum of a cone, while the inte-
rior surface of the ring fits the straight pro-
jections from the commutator-segments, Out-
side the rings of insulation are caps of metal, 7o
R R, coned internally to fit the insulating-
pieces, and slid upon a sleeve, S, and bound
firmly toward each other by a screw-nut, T,
as shown. The commutator so constructed
may be slipped upon the shaft of the machine, 75
and the wires I, from the armature connected
to the segments in any desirable way.

In Fig. 1, Y is an ordinary movable yoke
connecting with the shaft and adjustable
around the same, and capable of being set in 8o
position by aset-screw,y. Uponthisyokeare
two pillars or studs, V, insulated therefrom in
the usual manner,and projecting from the yoke
Y, parallel to the axis of the commutator K.
Upon each ofthese studsor pillars V is strung 85
a brush-holder, U, capable of turning upon the
pillar V through a limited range,and provided
with set-screws 7 for fastening the commuta-
tor-brushes B® in position in the holder. A
pin, f, inserted into the pillar Vserves to hold GO
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one end of the coiled spring Z, the other end

of which latteris attached, as shown, toa hoolk
or loop on the holder U, to press the brush B:
upon the surface of the commutator-cylinder.
Suitable cable connections, V' 'V, from the pil-
lars V V, respectively, are provided, as usual.
A slot In that portion of the holder U which
1s uponthe pillar V permits alimited swing of
theholder. The pinf,passing outward through
this slot,is shown in the section at the left of xoc
Fig. 1. The pillar V is provided with any
suitable means of attachment and insulation
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-character—that is, it is capable of carr;mg
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from the yoke Y. The brush- holder U is ap- | by side are soldered at one end into a piece

plied by slipping 1t on the pillar or stud V,

;ﬁ, - after which the pin fis inserted and the Sprlug

7 attached to it at one end, as desceribed.
The brush-holder 1s preferably compositein

more than one commutator-brush.

In the figure spaces for three brushes are
shown, und set-screws S 5° 8§ for each, 1
sometimes provide collars with set-screws,
whereby lateral motionor longitudinal adjust-
ment along the pillar may be effected by
changing the position of the collars longitudi-
nally on the pillar V. By this means the

5 brushes B’ may be given an end or longitudi-
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‘nal adJustment along the commutator-cylin-

der. 1 also provide,in addition,a slot, &, Fig.
2, in which the pin f plays, and a slot bent
as at e, which is virtually a continuation of
the opening or slot k. Its purpose is to per-

mit the drawing back of the brush-holder and

brushes from the commutator, and by a lon-
gitudinal movement of the holder U on the
stud to cause the slot ¢ to embrace the pin f
as a sort of catch, thus preventing the return
of the brush to the commutator-surface un-

til the movements of the brush-holder have

been reversed. It is also desirable to make

the slot.h of such limited size that when the |

brushes areremoved from the brush-holder U
the spring Z cannot bring the brush-holder
into contact with the surface of the commuta-

tor, the pin f acting as a stop to ‘the move- |

ment.

With the brush-holder arran ﬂ'ements adjust-
ed as described, one, two, or three brushes
may be applied to the com mutator as oceasion
requires. Spaces for a larger uumher of brush-

 esinthe same holder may bereadily provlded |

In Fig. 5 is shown a simple way of securing

- proper subdivision of oneof the parallel layers
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‘going to make up the compound brush. The

separate pieces of a single layer or series in a
single plane are obtained by simply slitting a
sheet of metal, as is usual in the art, one end
of the sheet bemg left intact to fonu a com-

mon support or attachment for the separate

~ brush or comb-like teeth. Each of the teeth
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or pieces thus formed is obviously capable of
exerting a separate and independent pressure
on a commutator. A number of such series.
or sets of pieces piled upon one another
alternately with separating - pieces of any
form-—such, for instance, as indicated at K3

in Figs. 9 and 13—make up a compound. com- |

mutator - brush - embodying my invention.
The separating-plates K® serve the purpose of
keeping the pieces of one series or plane from

pressing upon and interfering with the pleees_ |

of other series or planes, so that all the pieces
of each plane are capable of pressing upon the
commutator - surfaoe with an independent
pressure.

A single brush subd1v1ded to make up the
series of a single plane may be constructed
from wires, as indicated in Fig. 6, and. this is

the form that I prefer, The wires placed side

of metal, formmg a butt, a, which may be per--
forated or not. When demgued for use 1In my 70
compound brush, it 1s perforated, so that sev-
eral such brushes superposed may be clamped
‘together at their ends by bolts, as shown.
Perforations at j 7, Fig. 5, serve the same pur-
POse. 75
In Fig. 8 the butt or tail piece ¢ is a plain

flat one, instead of being bent, as in Fig. 6.

The pieces K? employed for separating the
layers, are preferably made of about the same
“width as the compound brush, and are made 8o

“with perforated ears, through which bolts may
pass for holding all the parts together. The
mode of utilizing these parts in the construc-
tion of the composite brush is seen 1n Figs. 11
and 13. Several of the brushes, Figs. 5, 6, or 85
8, are piled alternately with separating- ple('BS _,
K‘"’ Fig. 9, and holts preferably inserted
through the perforations at the end of the
brushes, so as to hold the several layers or
brushes firmly together, small thin washers go
being sometimes inserted between them at
such points. The several series are made of
such length that they may fit a cylindrical com-
mutator-surface, a. (Shownin Fig. 13.) The
pieces K® are placed above, below, and be- g3
tween the brushes forming the several series
or planes of separate spring-pleces, and serve
to separate the series of ad]omlu planes a

small distance at their wearing ends. 'The

pieces 80 used are tied together by a pair of 100

| pins, W, inserted in the openings K K, Fig. 9.

The lower plate, K% is preferably formed
-as shown in Fig. 10, w1th ears or p]OJectlons,
-which may be beut up on the sides of the
‘brush and over the top, soas to keep the parts tcs
in place. This is especially desirable when
the brush ie-made up of wires. The clamp-
‘ing pressure in the brush-holder i1s brought«
upon the bundle so formed at the point where

| all the metal pieces are together, as indicated rio

in Fig. 13. Since the long divided strips are
‘the only parts that wear with the construction
‘described, they may be fed forward and read-
justed as often as need be, while the short
pieces interposed may be preserved from all 115
wear, and, in fact, since they occupy during

use practlcally the same position in the brush-
holder, may serve for use with other and new
strips subeequently inserted.

The parts being simple and of easy construe- 120
tion, much expense is saved in the use of my
present construction of brushes, and a multi-
‘tude of spring-contacts with the surface of the
commutator while revolving 1S secured, since
the number of pieces into which the COIm- 125
pound brush is split may be very great, and a
considerable number of separate layers, each
subdivided, may be piled together to form the

| complete brush

What I claim as my invention is— 130
- 1.- A switch or commutator brush consist-
ing of two or more layers of separate spring
conducting-pleces held apart at their contact

| ends by separating-blocks, between which the

— -




brushes may be fed forward to compensate for | face

wear, as and for the purpose described.

2. A compound commutator-brush subdi-
vided in planesat right angles to one another,
and having the parts in planes transverse to
the line of pressure separated from one an-
other by pieces independent of the brushes, so
that the latter may be fed forward between
the pileces to compensate for wear, while at
the same time the individual parts of the
brush may exert independent spring-pressure
without interference from one another.

o, In a switeh or commutator brush, the
combination, with a series of conducting  wires,
of a common butt-plate, to which the ends re-
mote from the contact ends are secured, and
separating-pieces placed between the layers
of wire, but detached from the same, so that
the brush may be fed forward between the
separating-pieces to compensate for wear.

4. In a commutator-brush for a dynamo-
electric machine or motor, a series of wearing-
strips, each subdivided in the lines of press-
ure and inserted between sets of clamping-
plates, between which the strips may be fed
forward, said clamping-plates serving to hold
the wearing-strips at a slight distance apart.

5. The combination, in acommutator-brush,
of two or more serles of spring conducting:-
pieces arranged in separate planes, separat-
ing blocks or pieces between the planes, and
a holder and clamp-screw for clamping the
whole together or relieving the same from
pressure, to permit the conducting-pieces to
be fed forward between the separating-blocks,
as and for the purpose described.

6. 'The combination, 1n a commutator-brush,
with two or more parallel layers of conduct-
ing-pieces, of separating blocks or plates,and
a plate having ears that may be bent to hold
the bundle firmly together. |

7. In a dynamo-electric machine or motor,
a commutator composed of segmental pieces
having straight longitudinal projections whose
bearing-surfaces are parallel with the commu
tator-axis, and are formed, as shown, with
rectangular recesses, in combination with in-
sulating -rings fitting thereon, said rings being
tapered or conically formed on their outer sur-
50 face, external caps with a tapering inner sur-
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itting on the rings, and means for forecing
said caps.together or toward one another, sub-
stantially as described.

8. The combination, with the sleeved brush-
holder, of a locking-pin projecting {from the
supporting-stuad on which the holderissleeved,
sald holder being formed to lock with the pin
on a rotation and sidewise movement, as and
for the purpose described.

5. In a dynamo-electric machine, a brush-
holder and brush-holding pillar, in combina-
tion with an angular slot, ¢, and pin f, for
locking the said brush-holder in a position for
holding the brushes off the commutator.

10. In a dynamo-electric machine, a com- 05
mutator-brush constructed, substantially, of
slit or subdivided layers of copper or other
suitable metal and interposed separating-
pleces of metal, said layers being fastened to-
gether at their outer extremities, as described.

11. In a commutator-bruash for a dynamo-
electric machine or motor, a series of wearing-
strips, each subdivided in the lines of press-
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‘ure and 1nserted between a set of clamping-

plates movably strung on a suitable support,
so as to hold sald wearing-strips at a slight
distance apart and to permit their being fed
forward between said clamping-plates, as de-
seribed.

12. In a dynamo-electric machine or motor,
a commutator-brush composed of adjustable
subdivided wearing-strips, in combination
with a set of clamping-plates, between which
thestrips may beslipped, said clamping-plates
being adapted to be clamped in the brush-
holder of the machine, to transmit the press-
ureto each of the wearing-strips, as deseribed.

13. In a commutator-brush, wearing-strips
Inserted between clamping-plates having per-
torated lateral ears, 1n combination with suita-
ble gulding - pins, W W, upon which the
clamping-plates are strung, as described.

Signed at Liynn, in the county of Iissex and
State of Massachusetts, this 13th day of No-
vember, A. D. 1885.
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ELIHU THOMSON.

Witnesses:
W. 0. WAKETIELD,
L. H. KIRFIELD.
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