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(57)  The method comprises the steps of providing a
strip (1) of conductive material, particularly copper, sub-
jecting the strip (1) to plastic deformation so as to form
therein parallel grooves (2) between which a plurality of
equally-spaced transverse segments (3) is defined, the
segments being interconnected by connecting bridges
(4), bending a portion of the strip (1) so as to form a ring
(7) with the segments (3) spaced equiangularly, incor-
porating the ring (7) in an insulating material (9) which
extends into the grooves (2) defined between the seg-
ments (3) so as to form a monolithic annular structure
(11) the axis of which coincides with the axis of the ring
(7), and machining the structure (11) with the removal of
material, to remove the connecting bridges (4) so that
the segments (3) are separated and insulated from one
another.

A method of manufacturing a commutator for electrical machines
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Description

The present invention relates to a method of manu-
facturing a commutator for electrical machines.

Known methods provide for the preparation of pre-
forged or sintered conductor bars which are then incor-
porated in an electrically-insulating plastics material by
moulding so as to form a monolithic annular structure.

Other known methods provide for the production of
the bars by extrusion and subsequent blanking, cold
forming, and calibration operations, etc.

The object of the present invention is to provide a
method which can be implemented easily and cheaply
and which requires the use of materials which are inex-
pensive and easily-obtained.

This and other objects are achieved, according to
the invention, by a method, characterized in that it com-
prises the steps of:

providing a strip of electrically-conducting material,
particularly copper,

subjecting the strip to a plastic deformation step so
as to form therein a plurality of parallel grooves
between which a corresponding plurality of equally-
spaced transverse segments is defined, the seg-
ments being interconnected on a principal face of
the strip by thinner integral connecting bridges,

bending a portion of the strip thus deformed so as
to form a ring with the segments spaced equiangu-
larly,

incorporating the ring in an electrically-insulating
material which extends into the grooves defined
between the segments so as to form a monolithic
annular structure the axis of which coincides with
the axis of the ring, and

machining the surface of the structure with the
removal of material to remove the bridges so that
the segments are separated and are electrically
insulated from one another.

Further characteristics and advantages of the
invention will become clearer from the following detailed
description given purely by way of non-limiting example,
with reference to the appended drawings, in which:

Figure 1 is a perspective view of a strip of electri-
cally-conducting material, such as copper, used in
the implementation of the method according to the
invention,

Figure 2 is a perspective view of the strip of Figure
1 after a plastic deformation step,

Figure 3 is a perspective view which shows a seg-
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ment of the strip of Figure 2, after an incision step,

Figure 4 is a side view of a ring formed by the bend-
ing of a strip according to Figure 2,

Figure 5 is a section view taken on the line V-V of
Figure 4,

Figure 6 shows the ring of Figure 4 after a step for
bending its segments at one end,

Figure 7 is a section view taken on the line VII-VII of
Figure 6,

Figure 8 shows the ring of Figure 6 after a further
machining step,

Figure 9 is a section view taken on the line IX-IX of
Figure 8,

Figure 10 shows the ring of Figure 8 incorporated
by moulding in a structure of electrically-insulating
material,

Figure 11 is a section view taken on the line XI-XI of
Figure 10,

Figure 12 shows the ring of Figure 10 after further
machining, that is, the commutator produced by the
method according to the invention, and

Figure 13 is a section view taken on the line XIlI-XIII
of Figure 12.

The method according to the invention provides for
a strip of electrically-conducting material, typically
metal, such as copper in particular, as the starting
material. This strip can be obtained, for example from a
coil, suitably straightened.

In Figure 1 of the appended drawings, the initial
metal strip is generally indicated 1.

The strip 1 is subjected to a plastic deformation
step (coining) so as to form therein (Figure 2) a plurality
of parallel grooves 2 between which a corresponding
plurality of equally-spaced transverse segments 3 is
defined, the segments being interconnected on a princi-
pal face of the strip by thinner integral connecting
bridges 4.

Aloop 5 and a tongue 6 are advantageously formed
by an incision step in the top face of each segment 3,
projecting from the surface of this face (Figure 3).

After this step, the strip 1 is cut into portions each of
which includes a number of transverse segments 3
equal to the desired number of bars of the commutator
to be produced.

Each portion of strip thus produced is then bent so
as to form a ring 7 (Figure 4) with the segments 3
spaced equiangularly. The connecting bridges 4 extend
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on the periphery of the ring 7 and the loops or hooks 5
and tongues 6 extend radially inwardly of the ring (see
also Figure 5).

After this step, end portions of the segments 3 are
bent radially outwardly as can be seen in Figures 6 and
7, possibly after preliminary partial cuiting of the con-
necting bridges 4.

The bent portions of the segments are indicated 3a
in Figures 6 and 7.

As shown in Figures 8 and 9, the bent ends 3a of
the segments 3 of the ring are then cut and opened out
so as to form a corresponding plurality of essentially
coplanar forks 8.

The ring 7 is then incorporated in an electrically-
insulating plastics material, for example, by injection
moulding. The electrically-insulating material, indicated
9 in Figures 10 and 11, extends particularly into the
grooves or spaces 2 defined between adjacent seg-
ments 3 of the ring. The moulded insulating material,
together with the ring 7, forms a monolithic annular
structure with a central axial duct 10, the axis of which
coincides with the axis of the ring 7 (see Figures 10 and
11).

The insulating material is advantageously but not
necessarily moulded so as also to fill the spaces
defined between adjacent forks 8 of the ring 7 as well as
between the prongs of the forks (Figure 10).

As can be appreciated, in particular from Figure 11,
the hooks 5 and the tongues 6 of the segments 3 of the
ring 7 advantageously act as elements for anchoring the
segments firmly in the structure of moulded plastics
material.

The surface of the ring thus produced, now indi-
cated 11 in Figures 10 and 11, is then machined with
the removal of material, for example, by turning, to give
the ring 11 a perfectly smooth outer surface. In particu-
lar, this machining also removes the connecting bridges
4 so that, upon completion of the machining, the seg-
ments 3 are separated and are electrically-insulated
from one another.

Recesses 13 are hollowed out in the forks 8, also by
further machining with the removal of material (Figure
12), to act as seats for the anchorage of the terminals of
the windings of the electrical machine for which the
commutator is intended.

Figures 12 and 13 thus show the final appearance
of the commutator upon completion of the method
described above.

Naturally, the principle of the invention remaining
the same, the forms of embodiment and details of con-
struction may be varied widely with respect to those
described and illustrated purely by way of non-limiting
example, without thereby departing from the scope of
the present invention as defined in the attached claims.

Claims

1. A method of manufacturing a commutator for elec-

10

15

20

25

30

35

40

45

50

55

trical machines, characterized in that it comprises
the steps of:

providing a strip (1) of electrically-conducting
material, particularly copper,

subjecting the strip (1) to a plastic deformation
step so as to form therein a plurality of parallel
grooves (2) between which a corresponding
plurality of equally-spaced transverse seg-
ments (3) is defined, the segments being inter-
connected on a principal face of the strip (1) by
thinner, integral connecting bridges (4),

bending a portion of the strip (1) thus deformed
so as to form a ring (7) with the segments (3)
spaced equiangularly,

incorporating the ring (7) in an electrically-insu-
lating material (9) which extends into the
grooves (2) defined between the segments (3)
so as to form a monolithic annular structure
(11) the axis of which coincides with the axis of
the ring (7), and

machining the surface of the structure (11) with
the removal of material to remove the connect-
ing bridges (4) so that the segments (3) are
separated and electrically insulated from one
another.

2. A method according to Claim 1, characterized in
that the portion of the strip (1) is bent into a ring with
the connecting bridges (4) in its radially outermost
portion.

3. A method according to any one of the preceding
claims, characterized in that, before the strip por-
tion (1) is bent into a ring, projections (5, 6) are
formed in the opposite faces of the segments (3) to
the connecting bridges (4) to improve the anchor-
age of the segments (3) in the electrically-insulating
material (9).

4. A method according to any one of the preceding
claims, characterized in that, before the ring (7) is
incorporated in the insulating material (9), homolo-
gous end portions (3a) of the segments (3) are bent
radially outwardly and are then cut so as to form a
corresponding plurality of forks (8) for defining
seats for the anchorage of the terminals of the
windings of the electrical machine for which the
commutator is intended.

5. A commutator for electrical machines produced by
the method according to one or more of the preced-
ing claims.
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