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This invention relates to commutators for 

electric apparatus such as motors, dynamos 
and the like. Commutators used in electric 
apparatus of this character ordinarily consist 

's of a plurality of conducting segments assem 
bled in a ring with the segments separated 
from each other by insulation material. It 
is necessary to provide proper insulation be 
tween the segments in order that arcing be 

10 tween the segments will be reduced to a mini 
mum and at the same time it is necessary to 
provide insulation which will resist wear so 
that it will not be destroyed by the friction of 
the commutator brush in passing over the 
insulation and will not be pitted out or re 
moved by any arcing which may take place 
between the commutator segment and the 
brush when contact is made or broken be 
tween these two members. If the insulation 
material employed is not of the proper wear 
resisting character it may be dragged from 
the spaces between the commutator segments 
and coat the faces of the segments, causing 
iñmproper or poor contact between the seg 
ments and the commutator brush. 
In order to overcome these disadvantages 

and provide a commutator in which the con ducting segments are separated from each 
other by wear-resisting insulation material 
a commutator is provided in which a core of 
insulation material such as a phenol conden 
sation uct has embedded therein wear 
resisting insulating material such as sheets 
of mica or similar material positioned be 
tween the commutator segments. 

It is an object of the present invention to 
provide a commutator having a core formed 
of molded insulation material and provided 
with insulation composed of matérial having 
suitable wear-resisting characteristics sepa 
rating the commutator segments. V 
Another object of the invention is to pro 

vide a simple method of constructing com 
mutators of this character. 
Other important features and objects of 

the inv?ntion will be apparent from the ac 
companying description, and drawings set 
ting forth a preferred embodiment of the in 

° vention; 

In the drawings: 
Figure 1 is a perspective of a rough com 

mutator ring used in assembling the commu 
tator in its preferred form; 

Figure 2 is a perspective of an insulating 
core member for such a commutator; 

Figure 3 illustrates the core shown in Fig 
ure 2 with wear-resisting insulation members 
in place; 

Figure 4 is a cross section of a commutator 
?? and core assembled; and igure 5 is a perspective of a finished com 
mutator. 
In accordance with the form of the inven 

tion as illustrated a cylindrical member 1 of 
conducting material, such as copper, is 
broached or formed with recesses 2 in the in 

SS 

ner surface of the member and extending al 
most entirely through the member so as to 
leave only a thin connecting band 3 holding 0 
the segments 4 of the member together. ? 
segment 4 may be provided with in-turned 
lugs 5 to be embedded in the insulation ma 
terial, making up the core of the commutator 
and with an outwardly-extending lug 6 to 
which conductors may be attached. 
The cylindrical member 1 may be formed 

in any desired manner as by stamping the 
metal from a strip or sheet. The recesses 2 
may be formed in the stamping operation or 
by a separate operation and with or without 
deformation of the external surface of the 
member. In some instances the commutator 
segments may be separately formed and em 
bodied in a commutator in a manner and ar 
rangement as defined by the claims. In the 
preferred form, however, the cylindrical 
member 1 is formed by stamping the metal 
from a sheet of copper and forming the 
stamping into a cylindrical member, after 
which the recesses are cut in the inner face 
of the member leaving the thin connecting 
bands 3. . 
The core of insulation material shown in 

Figure 2, is preferably formed of insulation 
yhich may be molded and hardened or solidi 
fied, such as one of the synthetic resins advan 
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tageously phenol-formaldehyde condensation 
products. I have used the term “vulcanize' 
herein to refer to this harde ing under heat 100 
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and pressure. The core material is preferably 
powdered and pressed cold so as to produce 
a pre-formed core which may be handled in 
assembling the commutator. The core 7 is 
provided with recesses 8 positiond at points 
corresponding to the recesses 2 on the inner 
surface of the commutator ring shown in Fig 
ure 1 and preferably extending the full length 
of the core. The wear-resisting insulation 
may be formed of any suitable material and 
maw be laminated. 

rdinarily the surface of the finished com 
mutator should be continuous so that the com 
mutator brush will not drop into the spaces 
between the segments or bump over insula 
tion extending beyond the surface of the seg 
ments and for this reason the insulation 
chosen should have substantially the same 
wearing qualities as the metal from which the 
segments are made. However, where the 
noise of the commutator brush in passing from one segment to another is not objection 
able or where the wearing qualities of the 
insulation are not so important, the insula 
tion material employed between the segments 
may be of any desired character, although it 
should not be composed of a material which 
may be dragged from the spaces between the 
segments so as to coat the surface of the com 
mutator segments or the contacting surface 
of the commutator brush with insulating ma 
terial. Mica is well suited for this use and 
whenemployed themica is preferably pressed 
and cut into rectangular sheets 10 which are 
inserted in the recesses 8 in the insulating core 
7 so as to extend from the outer surface of the 
core and projectinto the recesses 2 of the cy 
lindrical member 1 when the member 1 and 
core 7 are assembled as shown in Figure 4. 
The core 7 with the mica 10 in placeis solidi 
fied or hardened in any suitable manner as 
by subjecting the core to heat and pressure. 
The mica sheets 10 are thus embedded in the 
insulating core 7 and the lugs 5 projecting 
inwardly from the member 1 are also em 
bedded in the core material so as to form a permanent structure. 
The outer surface of the member 1 is then 

cut or ground away until the segments 4 of 
the member 1 are separated from each other 
and the thin connecting portion 3 has been 
entirely removed. The commutator thus 
formed comprises a ?????? of commutator 
segments 4 separated from each by wear-re sisting insulation material 10 and the insula 
tion material 10 and the segments4areperma 
nently secured to the molded core material 7. 
The commutator assembly is preferably 

made by first placing the commutator seg ments in a die ië pre in the form of a cy 
lindrical memberbroached as suggested. The 
pre-formed core may beformed by pressing 
8,????" ????? phenol condensation product or other material in a die. The core and the 
mica sheets 10 are then positioned in the die 
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within the member 1 and the core solidified 
as by subjecting it to heat and pressure and 
the outer surface of the commutator is re 
moved in any suitable manner. 
The process of making the commutator as 

well as the specific construction of the com 
mutator is capable of numerous variations, 
For example, the commutator segments and 
the mica may be assembled before the core is 
inserted in the die and the material forming 
the core may be inserted in the die in pow 
dered form if desired. Various other modi 
fications in the construction and method of 
making the commutator are contemplated 
and it is therefore not intended to limit the 
invention except as defined by the claims. 
What is claimed as new is: 
1. The method of making a commutator which comprises forming a cylindrical mem 

ber with recesses on its inner surface, placing 
said cylindrical member in a die, placing mics 
and other insulation material in said die and 
within said cylindrical member with the mica 
projecting into the recesses on the inner sur 
face of said member, subjecting said insula 
tion material to heat and pressure to solidify 
the same, and cutting said cylindrical member 
So as to separate it into segments at the points 
where it is recessed. . 

2. The method of forming a commutator 
which comprises forming a cylinder of con 
ducting material with recesses on the inner 
surface of said cylinder, inserting mica and 
other insulation material within said cylin 
der with the mica positioned within said 
recesses, securing the parts in position with 
reference to each other and cutting away the 
outer portion of said cylinder until the cylin 
der is separated into segments at said recessed portions. 

3. The method of making a commutator 
which comprises cutting and shaping a piece 
of metal so as to form a hollow body roughly 
cylindrical in shape, having recesses defining 

portions of the metal which are to be seg 
ments of the commutator and constituting the 
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spaces which will separate said segments but 
not then completely separating saidsegments, 
preforming a pressed mass of plastic insulat 
ing material to a size and shape adapted to 
fit into said metal cylinder and having re 
cesses adapted to register with the recesses in 
the cylinder, placing insulating strips in said 
registering recesses so as to extend into the 
recesses in the metal and for a substantial dis 
tance into the pressed mass of plastic insula 
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tion, thereafter molding said insulation under 
pressure so as to secure said parts in the de 
sired relation, and thereafter removing a por 
tion of the surface metal so as to separate the segments, expose the insulating strips. 

4. ? method of making a commutator 
which comprises assembling strips of rnica 
between connected metal portions which are 
to form the contact segments of the commuta 
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tor, said strips being of such size and so placed 
as to EP petween and for a substantial 
distance below the inner surface of the metal 
portions from substantially the geometrical 
surface which is to be the contact surface of 
the commutator when finished molding a 
plastic insulating material into firmly secur 
ing relation to the metal portions and insulat 
ing strips, and separating the connections be 
tween the metal segments other than the 
molded insulation. 

5. The method of making a commutator 
which comprises forming a generally cylin 
drical hollow body of conducting material 
having recesses extending completely across 
it on its inner side and to a substantially 
uniform distance from the outer surface 
thereof forming spaces between the segments 
of the finished commutator, said body hav 
ing a portion adjacent its outer surface left 
uncut so as to form an integral connection 
adapted to hold the segments in the desired 
relation during the assembling and molding 
operations, placing within said body, a mass 
of plastic adapted to form an insulating ma 
terial when molded, molding said plastic 
into contact with the conducting material 
so as to secure the segments thereof firmly 
together and thereafter cutting away the 
connection between said segments. 

6. The method of making a commutator which comprises forming a generally cylin 
drical hollow body of conducting material 
having recesses completely across the inner 
side thereof so as to define the contact seg 
ments of the finished commutator and hav 
ing a continuous portion of the conductin 
material left adjacent the outer surface o 
the cylinder so as to form an integral con 
nection adapted to hold the segments in the 
desired relation during the assembling, and molding operations, placing within said cy 
lindrical body a mass of plastic adapted to 
form an insulating material when molded, 
molding said plastic into contact with the 
conducting segments so as to secure them 
firmly together and thereafter removing the 
surface of said conducting body to the 
depth of the uncut connections and so as to 
make the resulting surface accurately circu 
lar in cross section. 

88 

Signed at 342 East Ave., Lockport, N.Y., 
this 21st day of April 1928. ? 

GARDNERCUSHING WILSON. 
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