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PAaTENT OFFICE.

ELIHU THOMSON, OF SWAMPSCOTT, MA_SSACHUSETTS, ASSIGNOR TO THE
GENERAL ELECTRIC COMPANY OF NEW YORK. '

COMMUTATOR FOR DYNAMO-ELECTRIC MACHINES.

 SPECIFICATION forming part of Letters Patent No, 523,019, dated July 17,1894,
Application filed February 10, 1894, SerialNo, 499,717, (No model)

To all whom it may concern:

Be it known that I, ELTHU THOMSON, a citi-
zen of the United States, and a resident of
Swampscott, county of Essex, State of Massa-
chusetts, have invented certain new and use-
ful Improvements in Commutators for Dy-
namo-Electric Machines, of which the follow-
ing is a specification. _ :

My invention relates to commutators. for
dynamo-electric machines, and has for its ob-
ject to provide a ready means of renewing
the insulation between the segments or of
correcting the defects in the face of the com-
mutator by removing a few of its segments
without turning down the whole commutator;
to which ends I divide the commutator into
a seb of sub-segments and a set of wearing or
surfaco-segments upon which the brushes
bear, and insulate the various parts from one
another in a way more particularly deseribed
hereinafter.

When & single spot or segment upon a com-
mutator i8 softer than the surrounding parts,
it wears away slightly, making what is termed
a “flat” upon the commutator surface; as the
brushes pass over this flat spot, they are apt
to jump and leave the surface of the commu-
tator, which is usually revolved at a some-
what high speed, and these jumps or irregu-
larities produce more or less sparking, which
being concentrated at a particular point, fur-
ther increases the difficulty until eventually
it is necessary to turn down the commutator
until the bottom of the flat is reached; thus
a large part of the copper in the commutator
may be turned off and wasted to ecorrect a
small defect. This wasteful procedure has
led to the adoption of the expedient I have
named, that is, of making the commutator in
two portions or sets of segments, one of these
secured rigidly in place and having the leads
from the armature eoils fastened to it per-
manently, if desired, while the second set of
segments is secured -to the first in any suit-
able manner, and forms a wearing surface for
the commutator; when a flat developsin one
of these wearing segments, it may be at once
corrected by removing the segment affected,
orwherethe insulation between the adjoining
segments has also become injured, by remov-
ing two or three of these wearing segments

and substituting newones, then turning down
these segments of the commutator to the size
of the old parts; a great portion of the ex-
penseattending upon repairs isthusobviated,
and it is many times possible to repair the
commutator without sending it back to the
factory or throwing the machine out of use
except for a short time. While this proced-
ure has great advantages, it has been found
difficult .to efficiently insulate the wearing
segments, and it is to this particular difficulty
that my present invention is addressed, it be-
ingexemplifiedin theannexed drawingsform-
ing part of this specification, and the novelty
being pointed out in the claims.

In the drawings, Figure 1 is a longitudinal
section of a commutator embodying my in-
vention. Fig. 2 is an end elevation partly in
section of the part shown in Fig.1. Fig. 3is
a single segment and wearing segment shown
separately. Fig. 4 shows two arrangements
of the insulating material, the segments being
shown in section. Figs.5,6,9,10,and 11show
various shapes of insulating material. Figs.
7 and 8 are plan views of sub segments. Tig.
12 shows two additional modes of placing the
insulation. Fig. 13 is a view in elevation of
a commutator partly in longitudinal section,
showing a means for mounting the segments
on the shaft. Fig. 14 is a view of the com-
mutator in Fig. 13, showing the wearing seg-
ments removed, and Fig. 15 is a detail view
partly in section, of a complete mounted seg-
ment. ’

In Figs. 1 and 2, 8, 8, &ec., are the sub-seg-
ments mounted, as shown, upon commutator
sleevessurrounding the shaft, with interposed
insulation, shown in heavy black lines.

‘Lugs or extensions are provided at L with
openings for the attachment of the armature
leads, which may be soldered or otherwise
fastened to the segments.

W, W, represent wearing segments, part of

which are shown in seetion in the upper right
hand part of Fig. 2. These wearing segments
are secured by screws, V, V, to the sub-seg-
ments. The insulation between the wearing

segments fills not only the space between the
two adjacent segments but also the space be-
tween the wearing segment and the sub-seg-
ment; this spacebeing formed bycutting away

55

Go

65

70

75

8o

85

Qo

95

I00

A

N




I0

15

20

25

30

35

40

50

55

6o

523,019

the face of the sub-segment S at £, or cuiting
away the under side of the wearing segment,
or both, and being more distinctly seen in
Fig. 3, where a single segment is shown sep-
arately for clearness of illustration, the sub-
segment S being of different shape from that
shown in Figs. 1 and 2.

There are several ways in which the insu-
lation between the wearing segments may be
applied. Two of {hese ways are illustrated
in Fig. 4 wherein the right half of the figuvre
is shown with the insulating material I, I, in
heavy black, wrapped around the under side
of the wearing segment and projecting up at
the sides. In this case half the segments, as
W, W/, W, &e., would be attached to the
sub-segments by serews without any insulat-
ing material, while the remaining bars, W,
W, W, &e., would have the insulating wmate-
rial made in channel form and placed in po-
sition under the segment while it is being

drawn down into place; by which construe--

tion the insulating material takes its position
or formsitself between the adjacentsegments
and is held in place by passing underneath
one half of them. 1In the left part of Tig. 41
show the more obvious arrangement of put-
ting the insulation under each of the segments
W2 W2 W2 and drawing them down into
place. This givesadoublethickness between
the segments, and the insulation would be
made of half thickness. The insulating ma-
terial may be mica or mica paper sheets or
layers superimposed and bent into form for
use, or bent during the act of placing it into
position, or any other suitable material. The
inner edges of the wearing segments should
be rounded where the insulation turns a cor-
ner, and I prefer to cut it away underneath
the wearing segments where the screws pass
through, so as to get a good metallic bearing
independently of any variation of thickness
in the insulation between the sub-segments
and the wearing segments, thus insuring
ample electrical contact also. The sub-seg-
ments may, of course, be made of metal dif-
ferent from that of the wearing segments.

The shape of the pieces of insulation which
would be used is indicated in Fig. 5, where
the pieces are shown fiat, and the dotted lines
indicate the places of bending to form.

In Fig. 5 the spaces or netches a, a, are for
the passage of the screws that unite the wear-
ing segments to the sub-segments, while the
part b underlies the wearing segments.

In Fig. 6 I show that the piece may be made
of two halves each of which is benton a dot-

-ted line to form the portion b which goes un-

der the wearing segment. In this case the
pieces on end would beof L. form with edges
meeting under the segment, as at I° in Fig. 4.

TFig. 7 is a top view of such a segment as is
used in Tig 1, where «?, ¢® represent surfaces
in which the screw holes are tapped, and
which mateh the notehes o, ¢, of the piece Fig.
5, while ¢ is the cutaway portion which re-

ceives the bridge part b underlying the wear-
ing segiment.

TFigs 8 and § show asegment and insulaling
piece respectively, in which there is an extra
bearing surface ¢’ on the segment and an ex-
tra opening ¢® in the insulating piece, and in
like manner this insulating pieco may, as'in
Fig. 10, be composed of two halves correspond-
ing to Fig. 6. The portions b, b, of the insu-
lating pieece which underlie the wearing seg-
ment may be,as shown in Fig. 11, overlapped;
that.is, the pieces may bo made of bent plates
of insulation, the parts under the segments
being doubled by overlapping of two exten-
sions from an insulating piece on each side of
the wearing segment.

As shown in theleft of Tig. 12, the insulat-
ing pieces 1% 1%, under the wearing segments
W, W, &e., are bent into an L shape, as
seen on end, and this is a convenient way of
arranging the insulation. ]

In Fig. 12, on the right, the insulaling
pieces 17, I/, are, as in Fig. 11, bent under the
segments W, W, &e.,and there forma ﬂouhlq
thickness; that is, the picces on each side ol
the segment lap nnder it, one above the other,
while the pieces between the segmonts are
doubled, one passing under the segment to
the right and the other to the left.

Instead of holding the sub-segments to the
commutator in the usual way by tapering
their ends and clamping them endwise, I have
devised a method suitable to the practice of
my invention which is shown in Figs..lfj, 14
and 13, and which consists in arranging, as
shown in Figs. 13 and 14, the sub-segments
with a sleeve or support Z secured upon the
shaft X, there being a layer of insulating
material, as shown at I, T, underlying the sub-
segments or supporting segments 8, S, and
the sleeve Z. Thesub-segments S are assen-
bled around the sleeve 7 which may have a
slight expansion, as at e, enfering into a cor-
responding internal groove in the range of
sub-segments 8 for the purpose of preventing
end motion of the segments on the sleeve Z.
Any other means might be used for the same
purpose and the expansion e is by no means

essential to be used where the sub-segments.

9,8, are bound firmly to the underlying sleeve
or to the shaft. Teo hold the sub-segments
in place I cut a deep groove, one oOr mMore,
around the said body of segments and insu-
late the inside of the groove, as indicated at
T, for the reception of a binding wire, or a
band of any suitable character. This might
be a hard unelastic cord cemented in place,
or the binding may he composed of wire, in-
sulated or not, laid on with considerable ten-
sion and forming a complete metallic hind-
ing holding the segments 8,8, in place, or the
binding 1B might be replaced by strips or
rings made in sections and drawn togethorin
any suitable fashion,

With the binding B in place the segments,
asis evident, will be held down firmly and yet
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insulated from each other, as the binding B
does not touchany of them. Inotherrespects
said segments are the same as those in Figs.
1 and 2, and may have the wearing portion
mounted thereon in the same way, and insu-
lated from each other in the ways pointed out
in the prior figures. o

It is desirable, as indicated in Figs.13 and
14, to cover up the end of the sub-segments by
aring of insulating material W,shown as cov-
ering only a single end of the sub-segments.
The other end, or the one carrying the lugs
for the attachment of the armature leads, can
likewise be protected by a ring of insulating
material.

In Fig. 15 there is shown a preferable ar-
rangement of the band B, which in this case,
if made of conducting material, is entirely in-
closed in an insulating casing, or separated
by insulation, top, bottom, and sides, whereby
any leakage from one segment to the band
and from the band to any other segment is
prevented. Space, in each case, is of course
always left underneath the wearing segments
for the passage of its own particular insulat-
ing'sheet when bent inward, as desceribed in
the former figures. Minor variations from
these arrangements are made while not de-
parting from the essence of my invention.

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. In a commutator for dynamo-electric ma-
chines or motors, a supporting body, sub-seg-
ments carried by such supporting body and
insulated therefrom, each sub-segment being
provided also with a wearing segment me-
chanically and electrically connected thereto,
such wearing segments provided with insu-
lation distinct from that of the sub-segments.

2. In a commutator for a dynamo-electric
machine or motor, a supporting body, a series
of sub-segments insulated from the support-
ing body and from each other, each sub-seg-
ment having a cut-away portion as %, a series
of wearing segments attached to the sub-seg-
ments, and insulation of L-shaped cross-sec-
tion arranged between the wearing segments
and extending into the cut-away portion of

the sub-segments; whereby single wearing
segments may be removed and reinsulated
without disturbing or affecting the insulation
of the other segments.

3. In a commutator for a dynamo-electric
machine or motor, a series of sub-segments
insulated from each otherin combination wjt_h
a series of wearing segments corresponding
to the sub-segments, and strips of insulation
between the adjoining wearing segments, said
strips turned under the wearing segments and
thereby prevented from escape during the ro-
tation of the commitator.

4. A commutator having sub-segments and
removable wearing segments corresponding
thereto, and insulating strips passing under
alternate wearing segments, the edges of which
strips are located between the adjacent wear-
ing segments for insulating them from each
other.

5. Indcommutator, aseries of sub-segments
surrounded by a band, insulated as described,
whereby said sub-segments are held in place,
in combination with an outer set of wearing
segments secured to the sub-segments.

6. In a commutator, a set of sub-segments
secured from expansion radially by a sur-
rounding insulated band, one or more, to-
gether with a set of wearing segments insu-
lated from each other by strips of insulating
material which turn under the wearing seg-
ments.

7. In a commutator, a supporting sleeve or
shaft surrounded by a layer of insulating ma-
ferial upon which are carried sub-segments
insulated laterally from each other and held
in place by a band or ring suitably insulated
from the sub-segments, and a set of wearing
segments removable at will and insulated
from each other by strips of insulating mate-
rial, which bands turn under said wearing
segments. ,

In witness whereof I have hereunto set my
hand this Sth day of February, 1894.

ELIHU THOMSON,

Witnesses:

JOHN W. GIBBONEY,
BENyAMIN B. HULL.
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