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Lo all whom it may concern:

Be 1t known that I, Louis E. UNDERWOOD,

‘2 citizen of the United States, residing at

Liynn, county of Kssex, State of Massachu-
5 setts, have invented certain new and useful
Improvements in Commutators, of which the
following is a specification.
Heretofore a large proportion of all com-
mutators for dynamo electric machines in
1o general use have been made with sheet mica
as the msulating material between adjacent
conducting segments. Sheet mica is an ex-
cellent insulator, is not affected by moisture,
and pessesses features of mechanical strength
15 and rigidity which fit it for such use. This
material, however, possesses the disadvan-
tage for the purpose in hand, of being com-
paratively expensive, and the further disad-
vantage that under many conditions of serv-
20 1ce, owing to its toughness, it is not worn
away by the brushes as rapidly as are the
commutator segments proper. This results
in the fault known as ‘‘high mica’ in which
the outer edges of the insulation between the
25 segments of a cominutator which has been in
service for some time project above the sur-
face of the commutator, thereby causing
sparking between the commutator and its
brushes, and other troubles.

I have found that excellent results may be
obtamed by the use of insulating material
such as sheet mica, or some other and prefer-
ably less expensive substance, such as leather
board, possessing the proper insulating and

30

35 physical properties, which may well be

tougher than mica, as the means for mechan-
ically separating the contact bars, when such
insulation 1s so arranged and disposed that it
does not come into engagement with the

40 brushes in the normal operation of the com-
mutator.

In carrying out my invention I arrange
the msulation between an adjacent pair of
commutator bars in two portions, one poi-

45 tlon separating the outer portions of the con-
ductor bars extending from the outer surface
of the commutator to a depth substantially
equal to the wearing depth of the commu-
tator bars. Thisinsulation may be formed of

so plaster of paris, pipe clay, or any other sub-
stance possessing suitable insulating proper-
ties and sufficient mechanical strength and
rigidity to prevent it from becoming displaced

under the conditions of service, and which is of |

o

f

such nature that it will be worn away by the
brush {riction at substantially the same rate
as are  the conductine commutator bars.
T'he other portion of the insulating material
between the conducting bars which may be
of sheet mica, leather board, etc., serves as
the means principally relied upon to space
the bars apart and with the bars to form a
rigid structure when the commutator is as-
sembled.

Commutators constructed in this manner
possess practically all of the advantages of a
commutator built in the ordinary manner
with sheet mica insulation, while the insula-
tion which is engaged by the brushes is of
such a nature that it will be worn away at
substantially the same rate as are the com-
mutator bars. The outer insulating portion
prevents the accumulation of dirt, copper
dust, etc., between the outer portions of adja-
cent bars, and insures a smooth brush engag-
ing commutator surface, and consequently
noiseless and smooth running operation.
The outer insulating portion also prevents
moisture, etc., from coming into contact
with the Inner insulating portions, an im-
portant consideration when the inner insu-
lating portions are formed of leather board or
other substances which may be affected by
moisture.

The features of novelty which character-
1ze my invention are pointed out with par-
ticularity in the claims annexed to and form-
ing a part of this specification. Tor a better
understanding of my invention, however,
reference may be had to the accompanying
drawings and descriptive matter in which
I have 1illustrated and described some of
the forms in which my invention may be em-
bodied.

Of the drawings, Figure 1 is a side eleva-
tion partly in section of a commutator con-
structed 1n accordance with my invention;
Fig. 218 a partial end elevation showing a
portion of the bars ard insulation between
them of the commutator shown in Figo. 1;
Figs. 3 and 4 are views similar to Fig. 2 illus-
trating modifications of the bars which may
be used in the commutator shown in Fig. 1;
and Fig. 5 1s an elevation partly in section
llustrating the application of my invention
to a different type of commutator.

In the construction shown in Figs. 1 and
2, 1 represents the shaft of a dynamo electric
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machine upon which 1s mounted the commu-
tator shell 2. The commutator shell 1s pro-
vided at one end with a flange portion 3
formed with an annular clamping jaw 4. An
end member 5 formed with a clamping jaw 6
opposing the jaw 4 is mounted on the oppo-
site end of the shell. The commutator bars
or segments 7 which may be formed ot cop-
perin the usual manner are provided on their
mner edges with integral undercut tenon por-
tions 8 which are gripped between the jaws
4 and 6. The bars 7 are locked in place be-
tween the clamping jaws by means of a nut
9 threaded on the commutator shell. Suit-
able insulation 10 separates the commutator
bars from the flange 3 and end member 5.

Insulatine material in the form of strips 11
of sheet mica, leather board, or other ma-
terial possessing proper mechanical imsulat-
ing properties, separate the portions of the
commutator bars within the line A—A 1n
Fig. 2 which represents the surface of the
commutator when it is worn down to the
stage at which 1t becomes necessary to pro-
vide new bars. In the construction shown
in Figs. 1 and 2, opposite sides of the strips
11 are parallel. It will be understood that
the strips 11 are substantially similar in out-
line to the portion of the commutator seg-
ments with which they are in contact, each
being formed with a tenon similar to the
tenons .

The spaces between adjacent commutator
bars beyond the line A—A are filled with 1n-
sulating material 12 which may be plaster
of paris, a mixture of plaster of paris and
alum, pipe clay, or other suitable material
as before mentioned. In the construction
shown in Fies. 1 and 2, the surface of adja-
cent commutator bars bevond the line A—A
are shaped to form tapered spaces which the
insulation 12 fills, the wide edge of each recess
being the inner edge. The msulation 12 1s
ordinarily not put mto place until after the
tenon portions of the commutator bars 7 and
strips 11 have been firmly clamped in post-
tion between the annular jaws carried by the
end members 3 and 6. After the commuta-
tor bars are m place the msulation 12 may
be Inserted in any suitable manner as by
forcing it into place in a suitable press, while
the insulating material is in a plastic condi-
tion.

While the tapered recess construction for
the reception of the msulating material 12
1s advantageous as 1t greatly decreases the
lability of the insulation 12 becoming dis-
placed by the operation of the commutator,
it 1s not always necessary to shape the bars
in this manner. For instance, adjacent sur-
faces of adjacent comumutator bars may be
plane and parallel as shown in Iig. 3 or re-
cesses or grooves 13 may be formed 1n the
sides of the commutator bars at or about tne
line A—A as shown in Fig. 4. In any case,
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the liability of the commutator throwing the
insulating material 12 out when in service 1s
diminished by roughening the sides ol the
commutator bars as by a sand blast opera-
tion.

In Fig. 5 I have illustrated a construction

in which the commutator bars or segments
14 in the form of prisms or bars with parallel
edees are secured to their supporting shell by
one or more rings 15 which are assembled
while hot and shrunk into position. In this
construction the strips of insulating material
11’ corresponding to the strips 11 ol the con-
struction first described are formed with cars
16 which project above the line A—A be-
neath the rings 15.  In this construction also
the spaces between adjacent commutator
bars not occupied Ly the insulating material
117 is filled by insulation 12’ which may be
similar to the msulation 12.

It will be readily apparent to all those
skilled in the art that changes may be made
in the form of the embodiments of my mven-
tion disclosed without departing from the
spirit of my invention, and I do not wish the
claims hereinafter made to Le limited to the
particular constructions disclosed more than
is made necessary by the state of the art.

What I claim as new and desire to secure
by Letters Patent of the United States, 1s,

1. The combination with the segments of a
commutator, of insulation which 1s compara-
tively easily worn away by the commutator
engaging brushes between those portions of
adjacent segments which are worn away by
the brushes during the life of the commuta-
tor, and tougher insulation between other
portions of said segments.

2. In a commutator, a pair of adjacent
commutator bars and insulation between
them in two portions, one portion adjacent
the brush engaging edges of the bars beimng
formed of material which 1s readily worn
away by the commutator engaging brushes,
and the other portion of tougher material.

3. In a commutator, bars or segments each
formed with a tenon, supporting jaws be-
tween which the tenons are clamped, and -
sulation between ecach adjacent pair of Lars
in two portions, an inner portion of tough
material formed with a tenon sinular to the
tenons on the commutator bars, and an outer
portion formed of material which is less
tough.

4. In a commutator, a pair of adjacent
bars, insulation between them in two por-
tions, one portion adjacent the brush engag-
ing surface of the bars of plaster of pars, and
the other portion of tougher material.

5. In a commutator, bars or segments
formed with tenons, supporting jaws he-
tween which the tenons are clamped, msula-
tion between each pair of adjacent bars m
two portions, an mnner portion of tough ma-
terial formed with a tenon similar to the ten-
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ons on th¢ commutator bars, and an outer
portion formed of material less tough, the
portions of adjacent surfaces of adjacent
commutator bars between which the outer
portion of insi.:ating material is located being
provided with means to facilitate the reten-
tion of said ins“lating material.

6. In a cor mutator, bars or segments
formed with .,~nons, supporting jaws be-

10 tween which the tenons are clamped, insula-

tion between eac * pair of adjacent bars in
two portions, an .ner portion of leather
board formed with a tenon similar to the ten-
ons on the commutator bars, and an outer
portion formed of material less tough.

7. In a commutator, a pair of adjacent
conductor bars and a layer of insulation be-
tween said bars, said layer being composed of

a portion made of plaster-of-paris adjacent
the brush engaging surface and an mner por-
tion of leather board.

S. In a commutator, a pair of adjacent
conductor bars and a layer of insulation be-
tween sald bars, said layer consisting of an
inner portion and a portion protecting said
inner portion arranged adjacent the brush-
engaging surface and which is usually worn
away by the brushes during the life of the
commutator. -

In witness whereof, I have hereunto set my
hand this seventh day of August, 1905.

LOUIS E. UNDERWOOD.

Witnesseés:
- Joux A. McManus, Jr.,
Henry O. WESTENDARP.
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