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METHOD OF MAKING A COMMUTATOR 

BACKGROUND OF THE INVENTION 

The present invention relates generally to commutators, 
and more particularly to a novel lamella ring for such commu 
tators and to a method of making the same. 
The function and construction of a commutator are well 

known and require no detailed discussion. It will therefore suf 
fice to recall brie?y, by way of introduction, that in electrical 
apparatus the current ?owing in the armature windings is sup 
plied or removed via a commutator having a hub of insulating 
material which is mounted on the motor shaft. An annulus of 
lamellas is anchored in or to the hub and connected with the 
lead wires ofthe armature windings. Carbon brushes contact 
an axial endface of the annulus, which endface is composed of 
surface portions of the respective lamellas; the supply and 
take-off of electricity is effected via these brushes. 
Because of the friction between brushes and lamellas during 

rotation of the commutator, there is evidently a certain 
amount of wear on the contacting components. To reduce 
this, and also to keep the electrical resistance as low as possi 
ble, the lamellas are made of copper which material has long 
known to be excellently suited for the purpose. However, the 
price of copper has steadily increased in recent years and to 
make the lamellas in their entirety from this material is no 
longer economically justifiable. Heretofore, though,‘ no ac 
ceptable alternative has become known. 

SUMMARY OF THE INVENTION 

It is, accordingly, an object of the present invention to over 
come the aforementioned problem. 
More particularly it is an object of the invention to provide 

a novel commutator which overcomes the problem in 
question. 

It is a further object of the invention to provide a method of 
making such a novel commutator. 

In pursuance of the above object, and others which will 
become apparent hereafter, one aspect of the invention 
resides in a method of making a commutator. This method, 
brie?y stated, comprises the steps of making at least one blank 
of copper and at least one blank of another metal. These 
blanks are then jointly subjected to cold pressing in a manner 
requisite to effect their deformation to a lamella-ring con?gu 
ration with simultaneous ?owing of the copper to an outer an 
nular zone, and of the other metal at least in part to an inner 
annular zone of the ring. At the same time, cold-welding or 
cold-fusing of the metals takes place at their interface. A hub 
of insulatingmaterial is then affixed to the ring. 

In this manner, substantially less copper is required than 
heretofore because the copper is provided only in form of a 
thin layer constituting the contact face of the lamella ring. It is 
advantageous to use the socalled forward hollow-?owpressing 
method which is known per se and according to which the 
blanks — which are of annular shape — are con?ned in a die 

of requisite con?guration. A stamp or ram is then introduced 
into the .die with which it forms a narrow annular gap. The 
pressure exerted by the stamp causes the material of the 
blanks to ?ow in cold state through this gap, with the materials 
undergoing strong stretching at their interface as they pass 
through the gap, resulting in cold-welding or cold-fusing of the 
materials at this interface. 
The novel features which are considered as characteristic 

for the invention are set forth in particular in the appended 
claims. The invention itself, however, both as to its construc 
tion and its method of operation together with additional ob 
jects and advantages thereof, will be best understood from the 
following description of specific embodiments when read in 
connection with the accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is an axial section showing two annular blanks for 
making a lamella ring according to the invention; 
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2 
FIG. 2 illustrates, partly in section, a pressing apparatus ac 

commodating the blanks of FIG. 1 and operative for convert 
ing them to a novel lamella ring; 

FIG. 3 is a view analogous to FIG. 2, but showing the ap 
paratus and the blanks subsequent to conversion of the latter; 

FIG. 4 is a section taken on line IV—IV of FIG. 3; and 
FIG. 5 is a plan view, partly sectioned, of a commutator in 

corporating the lamella ring made according to FIGS. 1-4. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Discussing ?rstly FIG. 1 it will be seen that this illustrates 
two annular blanks 10 and 11 which are required for making 
the novel lamella ring. Blank 10 is made from aluminum, 
blank 11 from copper, and both have identical inner and outer 
diameters and complementarily tapered conical endfaces 10a, 
1 1a respectively. 
The manner in which these blanks are produced is im 

material for the invention; they may be severed sections of tu 
bular members, or they may be formed from sections of rod 
members by cold pressing and/or stamping, for instance. 
A cold-press 12 is shown in FIG. 2 for converting the blanks 

10 and 11 into a lamella ring. It has a two-section die 13 of 
which the lower section 13a has an opening 14 which is un 
dercut at 14a to increase in diameter in downward direction. 
Upwardly, the opening 14 has a conically outwardly directed 
annular shoulder 14b and merges into a bore 15 which con 
tinues in the upper section 13b of the die 13. 
A stamp or cam 16 is arranged above the die 13, mounted 

for movement downwardly toward and upwardly away from 
the die in known manner. Stamp 16 has an extension 17 which 
is provided on its outer circumference with regularly dis 
tributed — i.e. equi-angularly spaced — grooves 18 which ex 
tend in axial direction of extension 17 and are of undercut 
dove-tailed cross-section. The upper delimitation of extension 
17 is provided by a shoulder 19, and attention is directed to 
the fact that the con?guration of stamp 16 is such that the por 
tion of stamp 16 which is located upwardly of shoulder 16 will 
?t into the bore 15 with slight clearance. 
The blanks 10 and 11 (see FIG. 1) are accommodated in the 

bore 15 with their endfaces 10a and 11a in abutment, such 
that their contact face 20 conically tapers in radially inward 
direction, seen in direction of pressure exerted by the stamp 
16. This direction is illustrated by the arrow, and it will be ap 
preciated that as the stamp 16 moves downwardly in this 
direction, the extension 17 will pass through the aligned 
openings of the blanks l0, 11 until its leading end enters the 
opening 14 in the die 13. Once the shoulder 19 abuts the up 
wardly directed endface of the blank 10, continued movement 
of the stamp 16 in direction of the arrow causes the material of 
blanks 10 and 11 to become plastic and to ?ow through the 
narrow annular gap 21 which is defined between the extension 
17 and the opening 14, as shown in FIG. 3. As this takes place, 
the material of the blanks is so deformed that the copper of 
blank 11 ?ows to the outer annular zones, and the aluminum 
of blank 10 ?ows to the inner annular zone of the tubular 
lamella ring 22 which takes shape below the annular gap 21. 
As the materials pass through the gap 21 they are strongly 

stretched —- and of course subjected to pressure — at their in 

terface 20a (compare FIG. 3); this causes oxide layers at their 
respective surfaces to tear and allows the materials to cold 
weld or cold-fuse in the interface region 20a. 

FIG. 4 shows clearly that as the aluminum of blank 10 ?ows 
through the annular gap 21, the dove-tail sectioned grooves 18 
in extension 17 are reproduced in form of complementary 
axial ribs 23 at the inner periphery of lamella ring 22. 
While FIG. 2 shows the apparatus ready for operation, FIG. 

3 shows it at the end of its working stroke. The stamp 16 has 
entered into bore l5'of die 13 to such an extend that the 
material of blank 11 has passed entirely through gap 21; the 
material of blank 10 has only passed partly through the gap 21 
and enough of it remains to form above the gap 21 a rein 24 
which is subsequently converted into the contacts of the 
lamellas. 



3,664,012 
3 

As FIGS. 3 and 4 show, the copper of blank 11 has travelled 
to the outer annular zone of ring 22, located below the rein 24 
and which will during subsequent further processing form the 
contact face 28 where the commutator lamellas are engaged 
by the (non-illustrated) carbon brushes. The fused interface 
20a of the two materials (of blanks 10 and 11) extends coni 
cally from the outside to the inside in direction of stamp pres 
sure and over the length of the lamella surface 25. 

FIG. 5 shows how the lamella ring 22 — produced in ac 
cordance with FIGS. 1-4 —- is further processed for conver 
sion to a commutator. The ring 22 is ?rst provided with a hub 
27 of insulating material, which can be done in known manner 
in a press die. Hub 27 has a center aperture 28 so that it can be 
mounted on a motor shaft. Thereupon the lamella ring 22 with 
its rein 24 is incised — as by sawing — axially to form in 
dividual commutator lamellas 29 having contacts 30, with 
each lamella 29 being anchored in the material of hub 27 via 
one of the undercut ribs 23. Finally, the contacts are provided 
with cuts or incisions 31 for the winding leads. 
The ?nished commutator is shown in FIG. 5, as already 

pointed out. It is identi?ed with reference numeral 26 and pro 
vided with lamellas 29 the outer layers of which — in the re 
gion of the contact face 25 — are of copper while the inner 
zones in the region of the anchoring or securing ribs 23 and in 
the region of the contacts 30 are of aluminum. The interface 
between the two metals is identi?ed as 20a and this is where 
the metals are intimately connected by cold-welding or cold 
fusing. This interface 200 extends over the length of the lamel 
la contact face 25, beginning behind the contacts 30 and con 
tinuing conically from the outer edge toward the inner edge of 
the lamella ring, terminating at the inner end of the respective 
lamella. 

It will be understood that each of the elements described 
above, or two or more together, may also ?nd a useful applica 
tion in other types of constructions differing from the types 
described above. 
While the invention has been illustrated and described as 

embodied in a commutator, it is not intended to be limited to 
the details shown, since various modi?cations and structural 
changes may be made without departing in any way from the 
spirit of the present invention. 

Without further analysis, the foregoing will so fully reveal 
the gist of the present invention that others can by applying 
current knowledge readily adapt it for various applications 
without omitting features that, from the standpoint of prior 
art, fairly constitute essential characteristics of the generic or 
speci?c aspects of this invention and, therefore, such adapta 
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4 
tions should and are intended to be comprehended within the 
meaning and range of equivalence of the following claims. 
What is claimed as new and desired to be protected by Let 

ters Patent is set forth in the appended claims: _ 
1. In a method of making a commutaton'the steps of making 

at least one blank of copper and at least'one additional blank 
of another metal; subjecting said blanks jointly to cold 
pressing in a manner requisite to effect their deformation to a 
lamella-ring con?guration with simultaneous ?owing of the 
copper to an outer annular zone and of at least part of the 
other metal to an inner annular zone of said ring under con 
comitant cold-welding of said copper and other metal to one 
another at an interface thereof; af?xing a hub of insulating 
material to the thus produced ring; and forming commutator 
segments from said ring. 

2. In a method as de?ned in claim 1, both of said blanks 
being annular; and wherein the step of subjecting said blanks 
to cold-pressing comprises con?ning said blanks in a die, and 
inserting a cooperating stamp into said die to de?ne therewith 
a narrow annular gap through which the material of‘ said 
blanks is at least partly, forcibly extruded with concomitant 
strong stretching and cold-welding of the copper and other 
metal at their interface. 

3. In a method as de?ned in claim 2, said blanks each having 
a conical endface; and wherein said endfaces abut when said 
blanks are in said die prior to insertion of said_stamp. 

4. In a method as de?ned in claim 2, said blanks having 
respective complementary endfaces each of which diverges 
conically in radially outward direction; and comprising the 
step of inserting said blanks into said die with said endfaces in 
mutual abutment. 

5. In a method as de?ned in claim 2, said ram moving into 
said die in a predetermined direction; and wherein the materi 
al of the blank closer to said ram ?ows to said radially inner 
zone and the material of the blank farther from said ram flows 
to said radially outer zone. 

7 6. In a method as de?ned in claim 2; and comprising the 
step of providing an outer circumferential surface of said ram 
with circumferentially distributed axially extending dovetail 
shaped grooves, so as to obtain complementary con?guration 
on the inner circumference of said lamella ring. 

7. In a method as de?ned in claim 2, comprising extruding 
the material of the blank farther from said ram completely 
through said annular gap, and extruding the material of the 
blank closer to said ram only in part through said annular gap, 
whereby a shoulder is formed from the material of the blank 
closer to said ram at one axial side of said annular gap. 


