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- Toall whom it may concern:

Be it known that I, Prerre Bossu, citizen
of the French Republic, residing-at Paris,
France, have invented certain new and use-
ful Improvements in Electric Commutators,
‘of which the following is a specification.

This invention relates to electric com-
mutators and it concerns more particularly
commutators which are used with brushes
" which bear on their internal cylindrical
surface. ’ ’

The invention has mainly for its object
to obtain commutators of great strength,
which can be  easily - manufactured . and
mounted: on the electric machines. These
- commutators are of the class wherein the

- current passes ‘through the internal cylin-

drical surfaces or through the side surface
~and not through the external eylindrical sur-
face of the commutator. :
_“The invention consists mainly in inserting
the commutator segments, which have been
insulated from each other, into a malleable

~"cover, from which- they are insulated by

25

siiitable matter; and in subjecting the said -

- malleable cover to a strong radial pressure

~which' produces a. permanent reduction of
© -its. diameter. ‘

- 80

The invention consists also in other fea-

tures which will be more particularly de-

scribed hereinafter. -
" The invention will be clearly  understood

: “with the aid of the following description

"85

“and . of the following drawing which illus-
‘trates the present embodiments of the . in-
vention. - : o

TFigure 1 shows in end view a commutator

“made according to one method of carrying
" out the invention. -
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Fig. 2 shows, in longitudinal section, dur-
ing its manufacture, ‘a commutator made

“ aceording ‘to another method of carrying

out the Invention.

.« According to the invention, in manufac-
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turing the commutator, use is first made of
a'ring @ of malleable metal of suitable thick-

" ness and having such an internal diameter

o 50

that, first, an insulating ring &, and secondly,
the commutator segments ¢ may be intro-
* duced edsily in'it, without being pressed.
" The insulating ring b is preferably made
of micanite, and the desired or proper thick-

" ness of the ring is -either obtained with

5b

several -thin: strips with alternate joints, or
with a gingle-thin strip-rolled up on itself.

The segments ¢ introduced in the ring &
are insulated from each other by means of
insulating sheets d.

. The ring @, containing the insulating ring
b and the commutator segments ¢, is then
subjécted to a radial pressure in a direction
from its periphery to its center, for instance,
by means of a mechanical or hydraulic press.

" In the commutator thus obtained, the seg-
ments are maintained in their proper fixed
relation by means of the malleable ring a,
which has -been - contracted by means of a
radial pressure. : :

It is however preferable to use for th

malleable ring «; a comparatively thin ring
‘rather than a ring of suitable thickness to

maintain its form. when the radial pressure
is no longer exerted on it. -

In fact, in practice, the malleable ring
could :not keep its exact form and the seg-
ments would  be.likely to ‘become slightly
loosened ; furthermore if the ring @ is of a
great thickness, the external part of the
ring is-subjected, during the pressure oper-
ation, to a greater compregsion than the in-
ternal part, and the segments would be

-maintdined under compression only in con-
" sequence of the hardening by hammering or

drawing out of the external ring, and -if
afterward a portion of the external surface
is removed, a portion of its hardened part
is, in consequence, taken away and the seg-
ments would become loosened.

In order to avoid the objection stated, the
ring @ is made very thin, of a metal having

- anti-friction ' properties, for instance from

yellow brass; and preferably the said ring
has a head «° in one of the ends, as shown
in Fig. 2. The insulating ring &, and the
segments ¢ insulated from each other by
means of insulating sheets d are inserted in
the said ring o as hereinbefore explained,
but preferably a ‘disk e having a suitable
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thickness and of 'a diameter less than the -

internal diameter of the ring o, is intro-
duced in the said ring against ifs head «°,
before the ring &, and the segments ¢ are in-
troduced into the said ring ¢; and prefer-
ably, the disk ¢ has its edge ¢°, between its

100

periphery and the face which is applied 105

againgt the head: ¢°; rounded; and if it is
desired that the sheets ¢ should project be-
yond the segments ¢, the disk ¢ is provided
with suitable grooves to receive the ends of
the sheets d.
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score of the claims.
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Use is then made of a ring f of relatively
great section and made of a highly resistive
metal.

The internal surface of this ring com-
prises a cylindrical part f° and a conical
part /. The part of greater diameter of
the said conical part has a diameter slightly
greater than the external diameter of the
ring a, and the diameter of the cylindrical
part #° is equal to the external diameter
which must be given to the said ring a.

Furthermore, use is made of a ring g,
having the same internal diameter as the
eylindrical part f° of the ring # and any
suitable external form, as the said ring can
take the place of a part of the machine on
which the commutator is fo be mounted.

The ring ¢ is intreduced, its bottom a°
frst, in the conical part / of the ring f; it
is then pressed into the ring # by means of a
suitable device, such as a piston acting on
the front edges of the segments ¢, so that
it is progressively brought into the cylin-
drical part f° of the ring £

1t is to be understood that during this op-
eration the head ¢° would be liable to break-
age by the segments ¢, exerting a strong
pressure on it; the disk ¢ has for its ohject
to prevent this breaking by distributing
equally the pressure of the segments ¢ on
the head «°; furthermore the edge ¢° of the
said disk is rounded to prevent cutting of
the ring-head a° by the said edge.

1t is to be noted that during the pressing
operation, as the external diameter of the
ring ¢ is reduced, the said ring will press
the edge of the insulating ring & against
the periphery of the disk e; so that the said
ring & will not be subjected to lateral
displacement due to the lengthening of the
ring a.

The ring @ passes divectly from the ring
f into the ring g, this ring ¢ serving to pre-
vent breakage or enlargement of the ving «,
under the pressure exerted by the segments
¢, which would happen if the ring @ were
left free upon reaching the outlet of the
ring 7.

To accomplish this result the ring ¢ is
mounted so that its internal surface 1s a
continuation of the cylindrical internal sur-
face 7° of the ring f.

When the commutator is mounted in the
ing 7, the ring-head a° is cubt away, the
ligh ¢ taken away, and the commutator can
hen be finished 1 the usual way.

Ths ring £ constitutes a tool which may
be used continuously for the manufacture
of commutators of the same diameter.

bviously the invention is not limited to
the peculiar method of carrying it out,
which has been more particularly described,
it cemprising all modifications within the
For instance, if the
brushes must bear on the external cylin-
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drical part of the commutator, the ring g,
the ring @ and the ring 2, could be cut away
in the part where the brushes must bear on
the segments; the said segments being then
maintained firmly in proper relation by the
remaining parts of the said rings.

T claim as my invention—

1. A commutator for electric machines,
of the class wherein the current passes
through an internal surface but not
through the external surface of the commu-
tator, said commutator comprising an an-
nular series of segments, a ring of insulat-
ing material surrounding the segments on
their outer cylindrical surface, a compara-
tively thin ring of metal having anti-fric-
tion properties and covering the said in-
sulating ring, and a relatively strong outer
binding ring which exerts permanently a
force on the said thin ring, which force is
transmitted through the said thin ring to
the insulating ring and in turn is transmit-
ted through the insulating ring to the seg-
ients, whereby the latter are maintained
under compression and in proper relation.

2. The method of making commntators
for electric machines which comprises as-
sembling an outer ring, an intermediate
ring of insulating material and an inner
annular series of segments, and then sub-
jecting the assembled structure to a radially-

contracting pressure which will produce a
permanent contraction of the outer ring

upon the insulating ring and the segments.

3. The method of making commutators
for electric: machines which .comprises as-
sembling an outer ring, an intermediate in-
sultating ring and an inner annular series
of segments, subjecting the assembled struc-
ture to a radially-contracting pressure which
will- produce a permanent contraction of
the outer ring upon the insulating ring and
segments, and forcing a ring of highly re-
sistive material over said outer ring while
the assembled structure is under the influ-
ence of said contracting pressure.

4. The method of making commutators
for electric machines which comprises as-
sembling an outer ring which is of a com-
paratively thin ductile metal having anti-
friction properties, an intermediate ring of
insulating material and an inner annular
series of segments, and forcing said assem-
bled structure into a plain outer ring of a
liameter smaller than the diameter of said
assembled structure, and thus producing a
permanent compression which-will maintain
the segments in proper relation.

5. The method of making commutators
for- electric machines which comprises as-
sembling a comparatively thin ring of duc-
tile metal having anti- friction properties
and hayving a flat head, an intermediate ring
of insulating material, and an inner annular
series of segments, then forcing the thus
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assembled structure through a substantially
rigid annular tool, ‘the inner diameter of
which is smaller than the outer diameter of
the said thin ring, into an outer ring so lo-
cated as to recelve the assembled structure
from the opening in said tool and to cause
the head of the said thin ring to be first pre-
sented to said outer ring which latter pos-
sesses sufficient rigidity to maintain at least
a part of the compression which the tool
imposed upon the assembled structure and
has the same diameter as the smallest di-
ameter of the rigid annular tool, whereby
forcing of said assembled structure into the
outer ring produces a permanent compres-

sion upon the assembled structure to main-

tain the segments in proper relation.

6. The method of making commutators
which comprises assembling a compara-
tively thin ring of ductile metal possessing

anti-friction properties and having a flat

head, a disk within said thin ring and lo-
cated against its flat head, a cylindrical

8

ring of insulating material within said thin
ring and an inner annular series of seg-
ments within the insulating ring and abut-
ting against said disk, then forcing the said
assembled structure with the head of said
thin ring foremost, through a substantially
rigid annular tool having an inner diam-
eter smaller than the outer diameter of the
thin ring, into an outer ring so located as
to receive the assembled structure from the
tool, said outer ring having suflicient rigid-
ity to maintain at least a part of the com-
pression imposed upon the assembled struc-
ture by the tool, then cutting off the head
of the thin ring and removing the disk.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses.

PIERRE BOSSU.

‘Witnesses.
Cuas. P. Pressuy,
Eueineg JUuLLER.
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