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My present invention has to do with a com 
mutator structure wherein the core of the con 
mutator may be molded of Bakelite or similar 
insulating material, and with a method of form 
ing the commutator segments thereof. 
One object of the invention is to provide a 

molded core with a novel type of commutator 
segment and a method of forming such segments 
which consists of spraying melted metal, such 
as copper or the like, into commutator segment 
seats formed in the insulating core and provided 
with grooves communicating with the Seats in 
which the armature winding leads are positioned 
So that the sprayed metal, while in melted COn 
dition, flows around the leads and becomes bond 
ed thereto. 
A further object is to provide a commutator 

structure which may be inexpensively formed by 
simple molded core elements telescoped together 
and thereafter provided with segments in the 
form of meited metal sprayed into commutator 
seats thereof, one of the core elements having 
insulation ribs to separate the segments, and the 
segments, after the spraying operation, being 
machined down substantially to the tops of these 
ribs. 

Still a further object is to provide a method 
of forming commutator segments from melted 
and sprayed metal directly in position with re 
spect to the core of the commutator as distin 
guished from separately formed segments, in 
dividually inserted in position in the seats of the 
COre. 

With these and other objects in view, my in 
wention consists in the construction, arrange 
ment and combination of the various parts of 
my device, and in the steps of a method for form 
ing the commutator segments thereof whereby 
the objects contemplated are attained, as here 
inafter more fully set forth, pointed out in my 
claims and illustrated in the accompanying draw 
ing. Although the invention is susceptible of a 
variety of embodiments, and the method of form 
ing the commutator segments may be varied to 
some extent, it is unnecessary to fully describe 
and illustrate more than one embodiment of the 
structure and method in order to give a full un 
derstanding of the invention from its structural 
and functional standpoints. Accordingly, I have 
illustrated a preferred and desirable embodiment 
on the accompanying drawing wherein: 

Figure 1 is an Outer end view of a commutator 
structure embodying my invention; 

Figure 2 is a side elevation thereof showing the 
armature winding leads associated therewith; 
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Figure 3 is an inner end elevation thereof; 
Figures 4 and 5 are end elevations of the core 

elements of the commutator core elements be 
fore being telescoped together for final assembly; 

Figure 6 is a sectional view on the line -6 of Figure 2; 
Figure 7 is a sectional view on the line - 

of Figure 6; and 
Figures 8 and 9 are sectional views similar to 

the top portion of Figure 6, showing respectively 
steps in the aethod of forming commutator seg 
ments wherein Figure 8 shows an armature wind 
ing lead inserted in position and Figure 9 shows 
the commutator segments formed of melted metal 
Sprayed into position prior to machining the out 
er surface of the segments down to the shape 
shown in Figure 6. 
On the accompanying drawing I have used the 

reference characters C and Ci to indicate re 
spectively a pair of core elements formed of in 
sulating material, such as Bakelite or the like, 
the element C being the one on the outer end of 
the armature shaft and the element C1 being the 
One On the inner end thereof. The elements C 
and C are provided respectively with a tubular 
portion 0 and a sleeve-like portion 2. The por 
tions 0 and 2 are telescoped together during 
assembly, and the portion to has therethrough a 
bore 3 adapted to receive the armature shaft. 
The two core elements are retained in assembly 
with relation to each other by plastic cement, indicated at 4. 
The core elements C and C are provided with 

end flanges 5 and 6 respectively, the flange 5 
having an annular shoulder 7 and the flange 6 
having a plurality of grooves 8, one for each 
commutator segment S. The grooves are rela 
tively shallow and form continuations of commu 
tator segment seats 9 formed in the outer sur 
face of the sleeve-like portion f2, which seats 
are defined by ribs 20 of insulating material 
formed between them. Communicating with 
each seat 9 is a groove 2. Each groove 2 com 
municates at its inner end with an opening 22 
forming a continuation of the groove and passing 
through the inner flange f. 
Armature winding leads 23 extend through the 

openings 22 and into the grooves 2 ?. The com 
mutator segments S are bonded with the arma 
ture winding leads 23 within the groove 2. 
The segments S are formed after the core ele 

ments C and Ci are cemented together, and the 
leads 2 are positioned in the grooves 2 ?, as 
shown in Figure 8, while the commutator is on 
the armature shaft. The segments are formed 



2 
by melting a suitable metal, such as copper, and 
spraying it into the seats 9, as shown in Figure 
9. The sprayed metal fills the grooves 2, sur 
rounding the leads 23, and forms a perfect elec 
trical bond therewith without the necessity of 
subsequently Soldiering the leads to the segments. 
A sufficient quantity of the Sprayed metal is used 
to build it up to a rough cylinder as indicated 
by the outline 24 in Figure 9. It will be noted 
that the sprayed metal covers the insulating 
beads 20, and the next step in forming the Com 
mutator is to machine down the surface 24 until 
the ribs 20 appear. The segments 2 are there 
upon electrically separated from each other by 
ribs, which ribs, at their ends, extend the depth 
of the grooves 8 and the depth of the recess 25 
formed in the inner face of the flange 5 and 
outlined by the annular shoulder B. 
From the foregoing description it is obvious 

that I have provided a commutator structure 
which is inexpensive to manufacture from 
molded Cole elements that may be readily a S 
sembled with relation to each other, and the 
commutator segments are readily formed of 
sprayed metal, the spraying step of the method 
electrically bonding each commutator segment to 
its respective armature winding lead at the time 
the segment is formed without a Subsequent Sol 
dering operation being necessary. The core of . 
the commutator is so formed that a simple ma 
chining operation may be performed after the 
commutator segment forming Operation to Sur 
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face the segments to a true cylinder with respect 
to the armature shaft, and, at the same time, 
electrically separating the segments by machin 
ing down to the ribs 20. 
Some changes may be made in the construc 

tion and arrangement of the parts of my device 
without departing from the real Spirit and pur 
pose of my invention, and it is my intention to 
cover by my claims any modified forms of struc 
ture, or use of mechanical equivalents, which may 
be reasonably included Within their scope. 

I claim as my invention: 
1. In a commutator structure, a core compris 

ing a pair of core elements of insulating material 
telescoped together, one of said elements having 
semi-circular seats for commutator Segments 
with insulating ribs between them, a groove at 
the bottom of each of Said seats, an armature 
winding lead extending into each of said grooves, 
both of Said core elements having portions Over 
hanging the ends of said seats, openings through 
said portions of one of said core elements form 
ing extensions of said grooves through which 
said armature winding leads extend from one 
end of the commutator structure, and commu 
tator segments formed of metal melted and . 
Sprayed into Said Seats and grooves and bonded 
in the grooves with said armature winding leads, 
said commutator Segments being machined down 
to substantially a level with said ribs of insula 
tion and being retained against OutWard nove 
ment by centrifugal force due to their ends pro 
jecting under said overhanging portions. 

2. In a commutator structure, a core compris 
ing a pair of core elements of insulating material 
telescoped together, one of said elements having 
spaced seats for commutator segments, a groove 
at the bottom of each of Said seats, an arnature 
winding lead extending into each of said grooves, 
both of said core elements having portions Over 
hanging the ends of said seats, and Commutator 
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2,316,652 
said seats and grooves and bonded in the grooves 
with said armature winding leads. 

3. A commutator structure comprising a pair 
of core elements telescoped together and having 
seats for commutator segments with separating 
ribs between them, a 'groove at the bottom of 
each of said seats, an armature winding lead 
extending into each of said grooves, said core 
elements having portions overhanging said seats, 
and commutator segments formed of metal 
melted into said seats and grooves and bonded 
in the grooves with said armature winding leads, 
Said commutator segments being machined down 
to substantially a level with said Separating ribs 
and being retained against outward movement 
by projecting under said Overhanging portions. 

4. A commutator structure Comprising a core 
of insulating material having seats therein for 
commutator segments and having insulating ribs 
between said seats, a groove at the bottom of 
each of said seats, an armature Winding lead ex 
tending into each of said grOOWeS, Said core hav 
ing portions overhanging the ends of Said seats, 
openings through said core forming extensions 
of Said grooves through which said armature 
Winding leads extend from one end of the CO 
mutator structure, and commutator S3gments 
formed of metal melted into said S9atS and 
grooves, Said commutator segments being ma 
chined down to substantially a level with Said 
ribs of insulation and being retained against out 
Ward movement by said overhanging porticns. 

5. In a commutator structure, a core of insu 
lating material having arcuate seats for CO 
tator segments, an armature Winding lead ex 
tending into each of said seats, said core having 
portions overhanging said Seats, and commuta 
tor segments formed of melted metal Sprayed in 
to said seats and bonded with said amature 
Winding leads, said commutator segments being 
retained against outward movement by Said over 
hanging portions. 

6. In a commutator Structure, a core having 
end flanges, said core being provided in its Outer 
Surface with arcuate seats for commutator Seg 
nents and having separating ribs between the 
Seats, armature winding leads extending into 
Said seats, one of said flanges being pi'OWided with 
perforations through which said leads eXtend 
from the end of the commutator Structure, said 
flanges overhanging said Seats, and commutator 
Segments formed of melted metal Sprayed into 
Said seats and bonded therein with said aa 
ture winding leads, said commutator Segments 
being thereafter machined down to Substantially 
the height of Said separating ribs and retained 
against outward movement under the action of 
centrifugal force by said overhanging flanges. 

7. In a commutator structure, a core COInpris 
ing a pair of core elements of insulating mate 
rial, one having a tubular portion and the other 
having a sleeve portion receiving said tubular 
portion, Said core elements each having an end 
flange, the core element having said sleeve being 
provided in its outer surface with arcuate seats 
for commutator segments and with insulation 
ribs between the seats, a groove at the bottom of 
each Seat, armature winding leads extending ill 
to said grooves, the flange of one of said core tie 
ments being provided with perforations troug 
which said leads extend from one end of tie 
commutator structure, said flanges overhanging 
Said seats, and commutator segments formed 
of metal melted and sprayed into said seats and 

segments formed of melted metal sprayed into 75 grooves and bonded in the grooves with said a 



2,816,052 
nature winding leads, said commutator seg 
ments being thereafter machined down to sub 
stantially the height of said insulation ribs and 
retained against Outward movement under the 
action of centrifugal force by said flanges. 

8. In a commutator structure, a core compris 
ing a pair of core elements, one having a tubular 
portion and the other having a sleeve portion 
telescopically receiving said tubular portion, the 
core element having said sleeve being provided 
in its outer surface with spaced seats for com 
mutator segments, armature winding leads ex 
tending into said seats, said core elements hav 
ing portions Overhanging said seats, and Commu 
tator segments formed of metal melted into said 
seats and bonded therein with said armature 
winding leads, said commutator segments being 
retained against stward movement under the 
action of centrifugal force by said overhanging 
portions. - 

9. In a commutator structure, a core compris 
ing a pair of core elements of insulating mate 
rial, one having a tubular portion and the other 
having a sleeve portion receiving said tubular 
portion, said core elements being cemented to 
gether' and each having an end flange, said core 
being provided in its Outer surface with spaced 
seats for commutator segments, a groove at the 
botton of each seat, armature winding leads ex 
tending into said grooves, the flange of one of 
said core elements having perforations through 
which said leads extend from one end of the com 
mutator structure, said flanges overhanging said 
seats, and commutator segments formed of metal 
melted and sprayed into said seats and grooves 
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and bonded with said armature winding leads, 
said Commutator segments being machined 
down after the spraying operation and retained 
against Outward movement under the action of 
centrifugal force by said flanges. 

10. A method for forming commutator seg 
ments comprising the melting of metal and the 
spraying thereof into commutator seats of a 
commutator core and the bonding of said seg 
ments with armature winding leads projecting 
into said seats. 

11. A method for forming commutator Seg 
ments comprising the melting of metal and the 
spraying thereof into commutator seats of a 
Commutator Core. 

12. A method for forming commutator seg 
ments comprising the melting of metal into com 
mutator seats of a commutator core and around 
armature winding leads projecting into said 
seats to electrically connect the segments to the 
leads. 

13. A method for forming Commutator Seg 
ments comprising the melting of metal into Com 
mutator seats of a commutator core, the bond 
ing of said segments with armature winding 
leads projecting into said seats and the machin 
ing of said segments to a smooth cylindrical sur 
face. 

14. A method for forming commutator seg 
ments comprising the steps of melting metal and 
spraying it into commutator seats of a commu 
tator core and subsequently machining said seg 
ments to smooth cylindrical shape. 

GEORG. L., MOLLER. 


