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Re. 17,801 
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COMMUTATOR AND METHOD OF MAKING SAME 
Original No. 1,631,461, dated June 7, 1927, Serial No. 753,411, filed December 1, 1924. Application for 

reissue filed January 5, 1929. 

My invention relates to commutators and 
the method of making the same, and relates 
more particularly to the making of relatively 
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small commutators such as are adapted for 
use upon shall electrical motors which may 
be employed in clectrical signal horns, for 
driving phonograph mechanisms and for 
driving toy machinery and the like, although 
my invention is not limited to such uses, but 
may be employed in connection with the mak 
ing of commutators for larger motors for 
driving fans and for other purposes. 
An object of the present invention is to sim 

plify the making of commutators for electric 
motors and the like so that they can be more 
inexpensively manufactured in quantities. 
Another object of my present invention is 

to accomplish the making of Small sized com 
mutators without the necessity of utilizing 
any considerable annount of hand operations 
incidental to the manufacture thereof. 
Another object of my invention is to ac 

complish the making of Small sized commu 
tators of the aforesaid types which will be 
uniform when produced in large quantities 
and which will be rugged when completed 
and which will retain their ability to perform 
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the commutating function in electric motors 
even when used for long periods under severe 
conditions of use. 
Another object of the present invention 

is to economically produce in large quantities 
small-sized commutators in which the insu 
lating medium may be applied by a plastic 
molding process and which when congealed 
will efficiently hold togther the commutator 
segments and resist deforming of the com 
mutator by the single or conjoint effects of 
heat and mechanical shocks. t 
Other objects of my invention and the in 

vention itself will become apparent as the 
description of certain embodiments thereof 
herein illustrated and described progresses. 

Referring to the drawings forming a part 
of this specification 

Fig. 1 shows a side elevational view of a 
commutator constructed according to the 
principles of my invention by employment 
of the method described herein; 

Fig. 2 shows the commutator of Fig. 1 

of Fig. 8. 

Serial No. 330,605, 

viewed from the rear, the view being a plan 
view; 

Fig. 3 is a transverse section taken on 
the line 3-3 of Fig. 1; w 

Fig. 4 is a longitudinal medial sectional 
view taken on the line 4-4 of Fig. 2; - 

Fig. 5 shows a plan view of a sheet metal 

center and being joined together adjacent 
such center; . . . / 

Fig. 6 shows an end view of the 
to a bending operation in which the radially 
extending segments of Fig. 5 are so bent as 
to define an approximately cylindrical hol 
low cup; 

Fig. 7 is a side elevation of the formed 
stamping of Fig. 6; 

Fig. 8 is an end plan view of the stamp 
ing of Fig. 7 viewing the same from below 
as shown; - 

Fig. 9 is an end view of the commutator of 
Fig. 4 as seen from below; 

Fig. 10 is a longitudinal medial sectional 
view of a tool and die for compressing the 
congealing phenolic condensation material 
contained within the cup-shaped stamping 
In Fig. 1 I show a commutator completed 

and ready to be slippi onto a motor shaft by 
a tight driving fit thereon preferably, the 
commutator comprising a centrally disposed 
tube 2 preferably of soft steel and a plurality 
of commutator segments 3, 4, 5, 6,7,8 and 9 
surrounding the said tube 2 and insulated 
therefrom by insulating material 10 which 
may be of any of a number of different com 
ositions, but which I will describe herein as eing preferably of that phenolic conden 

sation material commonly known a bakelite. 
This bakelite insulating material extends en 
tirely within the space between the tube 2 and 
the segments, and preferably also extends be 
tween the segments near one end thereof and 
around the segments as shown at 11. 
The portion 11 of the insulating material 

joined to the inner portion 10 thereof forms 
a band or ring of insulating material outside 
the commutator segments and adjacent the 

joined 
commutator segments of Fig. 5 subsequent 
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stamping comprising the commutator seg 
ments extending radially from a common 
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terminals 12 of the segments, and prevents 

portion of the solder or soldering fluxes 
employed in soldering electrical conductors 
to the terminals. 12 from flowing out over the 
content portions 13 of the segments. 
The insulating material may also be pro 

jected beyond the segments at the other end to 
form an insulating band portion 14, the bands 
11 and 14 joining integrally with the in 
sulating material 10, making an integral in 
sulating support for the commutator. Seg 
ments 3 to 9 inclusive and being preferably 
formed of a phenolic condensation material. 
such as bakelite, will withstand considerable 
heat and severe mechanical blows, shocks and 
vibrations. 
The steel tube 2 is preferably contained 

within the body of insulating material 10 par 
ticularly where the commutator is to be made 
in the larger sizes as it may be driven onto 
a motor shaft very tightly and without the 
danger of thereby causing the body of the 
commutator to be expanded unduly and be 
yond its elastic limit to crack the commu 
tator. 
The commutator, however, may be used 

with or without the tube 2, its use being op 
tional and desirable principally in the larger 
sizes of commutators. . . , 
The commutator of Figs. 1 to 4 inclusive is 

preferably formed from a single sheet metal 
stamping such as a stamping of brass or cop 
per, being cut in a form such as that shown in Fig. 5 wherein the wings for forming the 
commutator segments 3 to 9 inclusive are 
shown as extending outwardly, radially, from 
a common center whereat the stamping is 
preferably perforated as shown at 15 and the 
segments being joined together by a connect 
ing ring of the sheet metal shown at 16. 
Perforations 17 may be provided, their use being optional, but where provided as shown, 
the blank, especially when of thick material, 
rations, and the material may be cut away 
thereat somewhat more easily. The ends of the segment portions are pref 
erably formed in the accepted shape for elec 

50 
trical terminals as shown at 12 comprising a 
hook portion 18 adapted to receive an elec 
trical circuit conducting wire which may be 
soldered to the terminal 12 after the com 
mutator has been completed and placed on a 
motor shaft. The stamping as shown in Fig. 
5 is then placed in a punch-press and in the 
manner usual for such pressing operations, 
the radially extending arms of the stamping 
comprising the segments, in the ultimate 

ti 
Egy are bent into substantially cylin 
rical cup-defining form as shown in the 

figure, and the ring shaped joining portion 
16 forming the bottom wall of the cup-de 

5. 
fining article so formed. 
The resultant integrally formed piece is 

illustrated in Figs. 6 to 8 inclusive which 

17,801 
show respectively the article in end, plan, 
side elevational and opposite end plan views, 
the adjacent edges of the so-called segment 
arms 3 to 9 inclusive may be machined at this 
stage of the operation as by running a cut 
ting saw between the segment arms. This to 
machining operation, however, may be omit 
ted as the adjacent edges are usually suffi 
ciently regular, and spaced that no machin ing is necessary. 
The cup-shaped article is then placed in a 

suitably formed die recess and filled with 
bakelite insulating material in preferably 
powdered form and the bakelite therein then . 
heated and subjected to pressure by an ad 
vancing tool 19 compressing the heated ma 

75 

80 

terial within the cavity 20 of the die 21, ref 
erence being had to Fig. 10 showing the die 
having the cavity 20 with a shelf portion 22 
recessed from the surface 23 of the die and 
having a stepped portion 24 at the bottom 
of the cavity, the recess 24 and the shelf 22 
as well as the interior 25 of the cavity being 
filled with heated bakelite which while being 
congealed from plastic condition is subject 
to the pressure of a pressure tool 19 pressed 
downwardly over the ends 12 of the commu 
tator segments and into intimate pressure 
creating contact with the body of insulating 
material congealing within the cavity. 
The tool 19 receives the ends 12 of the 

so-called segments in a recessed botton face 
of the tool, the depth of recess being suffi 
cient to clear the ends of the terminals 12. 
The commutator may lie provided with an 

jecting a suitable tool axially therethrough, 
as by directing the cutting end of a bit or 
cutting tool axially through the opening 15 
of the commutator shell and then through 
the insulating material to 

be passed. A similar tool having a larger 
diameter may now be passed into the open 
ing thus formed so that the cutting edges 
of the bit will remove the joining portion or 
ring 16 whereby the segments 3 to 9 inclusive 
will be separated and selectrically insulated 
one from the other as shown in Figs. 1 and 4. 
The finished commutator is shown in Fig 

lures 1 and 4, and as therein shown comprises 
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axial bore in any suitable way, such as by pro 

105 produce the axial . 
opening through which the motor shaft, upon 
which the commutator is to be mounted, may may be more easily bent adjacent such perfo-. 
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a plurality of commutator segments 3 to 9 . 
inclusive, having contact surfaces 52, each forming a portion of the complete cylindrical 
outer surface of the commutator, the insu lating material 25 connecting all of the seg 
ments and holding them against dislodge 
ment, filling the inner segmental spaces and 
preventing the spacing between the segments 
becoming modified. 
The axial bore of the commutator is made 

of such a size that the commutator will fit tightly on the end of a motor shaft making 
frictional contact, therewith and this fric 
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tional contact may be increased by knurling 
or otherwise roughening the motor shaft at 
the point where the commutator is forced 
onto it. I prefer, however, to solder the 
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electrical circuit conductors leading the 
motor armature windings to the terminals 
12 of the commutator segments. 
Having thus described my invention in 

different embodiments, I am aware that the 
same may be practiced according to the prin 
ciples of my invention, but according to meth 
ods departing colorably from the complete 
method herein described for accomplishing 
the result of my invention and that the prod 
uct of the method herein described may be 
produced by other methods but such depart 
ures will be comprehended in the spirit of 
my invention and in the accompanying 
claims. 
I claim: 
1. The method of making a commutator 

comprising a plurality of segments, consist 
ing of cutting from sheet metal a piece hav 
ing radially extending arms joined at their 
inner ends and at their outer ends having 
relatively narrow portions, then bending the 
arms so as to approximately define a cylin 
drical cup, then in placing a plastic congeal 
able insulating compound within the sub 
stantially cup-shaped article thereby pro 
duced and causing a portion of the compound 
to flow between the arms at said narrow por 
tions to form a band surrounding the arms 
but united thereto, and to the rest of the com 
pound within the arms by elements of large 
cross-section between said narrow portions 
causing the compound to congeal, and subse 
quently removing the portion of the sheet 
metal joining the inner ends of the arms. 

2. A commutator having a plurality of seg 
ments, each of said segments comprising an 
intermediate portion having an outer contact 
surface, the contact surfaces of the segments 
being so formed as to approximately define 
a cylinder, one end of each segment being 
turned inwardly and the other end having a 
relatively narrow portion, and a body por 
tion of cementitious congealable insulating 
material uniting and spacing the segments, 
said body portion having a bore axial to the 
segment contact surfaces, and an insulating 
band surrounding the segments at a point 
adjoining their contact surfaces, said band being united firmly to the said insulating ma 
trial body portion by connecting insulating 
material portions extending between the nar 
row portions of the segments. 

3. A commutator having a plurality of seg 
ments, each of said segments comprising an 
intermediate portion having an outer contact 
surface, the contact surfaces of the segments 
being so formed as to approximately define a 
cylinder, one end of each segment being 
turned inwardly and the other end having a 
relatively narrow portion, and a body por 
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tion of cementitious congealable insulating 
material uniting and spacing the segments, 
said body portion having a bore axial to the 
segment contact surfaces, and an insulating 
band surrounding the segments at a point 
adjoining their contact surfaces and joined to the body portion by portions of the insulating 
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material between the narrow portions of the 
Segments. 

4. The method of making a commutator 
comprising a plurality of segments, which 
includes cutting from sheet metal a piece hav 
ing outwardly extending arms joined at their 
inner ends, by relatively narrow portions, 
then bending the arms at said narrow por 
tion so as to approximately define a cup with 
the arms closely adjacent, passing a cutting 
tool between adjacent arms to space and finish 
them, then placing a plastic congealable in 
sulating compound within the Substantially 
cup-shaped article thereby produced, causing 
the compound to congeal, and removing the 
portion of the sheet metal joining the inner 
ends of the arms. 

5. The method of making a commutator 
comprising a plurality of segments, which 
includes cutting from sheet metal a piece hav 
ing outwardly extending arms joined at their 
inner ends by relatively narrow portions, 
then bending the arms at said narrow por 
tions so as to approximately define a cup with 
the arms closely adjacent, passing a cutting 
tool between the adjacent arms to space and 
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finish them, then placing a phenolic con 
densation material within the substantially 
cup-shaped article thereby produced, sub 
jecting the phenolic condensation material to 
the combined effects of heat and pressure to 
flow the material to fill the space provided 
within the arms causing the material to 
harden, and removing the portion of the sheet 
metal joining the inner ends of the arms. 

6. The method of making a commutator 
comprising a plurality of segments which in 
cludes cutting from sheet metal a piece hav 
ingradially extending arms joined at their in 
ner ends and at their outer ends having rela 
tively narrow portions, then bending the 
arms, so as to substantially define a cylindri 
cal cup, then placing a phenolic condensation 
material within the substantially cup-shaped 
article thereby produced and causing a por 
tion of the material to flow between the arms 
at said narrow portions to form a band sur 
rounding the arms but united to the rest of 
the material within the arms by elements of 
large cross-section between said narrow por 
material to the combined effects of heat and 
pressure to reduce the material to a flowing 
condition, causing the heated material to 
harden, and removing the portion of the sheet 
metal joining the inner ends of the arms. 

7. The method of making a commutator 
comprising a plurality of segments which in 
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stions, subjecting the phenolic condensation .. 
or 
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4 
cludes cutting from sheet metal a piece hay 

arms joined at their ing outwardly e.g. narrow portions, inner end by relative 
bending the arms at narrow portions to 
approximately define a cup with a plurality 
of apertures in the cupbottom annularly dis 
posed and formed from the spaces between 
said relatively narrow portions, placing a 
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plastic congealable insulating compound 
within the plastic cup-shaped article thereby 
produced and causing a portion of the com 
pound to flow E said apertures to form 
a band on the outside of the cup bottom 
united to the compound within the cup by ele 
ments of relatively large cross-section ex tending through said apertures, causing the 
compound to congeal, and removing the por 
tion of the sheet metal joining the inner ends. 
of the arms. 

8. The method of making a commutator: 
comprising a plurality of segments which in 
cludes cutting from sheet metal a piece hav 
ing outwardly extending armsjoined at their 
inner ends by relatively narrow portions, 
bending the arms at said narrow portions to 
approximately define a cup with a plurality 
of annularly disposed apertures in the cup 
bottom formed by the spaces between said 
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narrow portions, placing a phenolic conden 
sation material within the substantially cup 
shaped article thereby produced, causing a 
portion of the material to flow through said 
apertures to form a band on the bottom of 
the cup united to the material within the cup 
by connecting portions of relatively large 
cross-section in the apertures, subjecting the 
henolic condensation material to the com 
ined effects of heat and pressure to flow the 

material causing the material to harden and 
removing a portion of the sheet metal join 
ing the inner end of the arms. 

9. A commutator having a plurality of seg 
ments, each of said segments comprising an 
intermediate portion having an outer con 
tact surface, the contact surfaces of the seg 
ments being so formed as to approximately 
define a cup, one end of each segment being 
turned inwardly, and at the other end having 
a relatively narrow portion, and a body por 
tion of cementitious congealable insulating 
material uniting and spacing the segments, 
said body portion having a bore axial to the 
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segment contact surfaces, and an insulating 
band surrounding the segments at a point 
adjoining their contact surfaces, said band 
being united firmly to the said insulating 
material body portion by connecting insulat 
ing material portions extending between the 
relatively narrow portions of the segments. 

10. A commutator having a plurality of 
segments, each of said segments comprising 
an intermediate portion having an outer con 
tact surface and comprising a relatively nar 
row end portion, the contact surfaces of the 
segments being so formed as to approximate 
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ly define a cup, one end of each segment be: 
ing turned inwardly, and a body portion of 
cementitious congealable insulating material 
uniting and spacing the segments, said body 
portion having a bore axial to the segment 
contact surfaces, and an insulating band sur 
rounding the segments adjacent to but spaced 
from the segment ends and joined to the body 
portion by connecting portions between said 
narrow portions of the segments. . . 

11. A commutator having a plurality. of 
segments, each of said segments comprising 
an intermediate portion having an outer con 
tact surface, the contact surfaces of the seg 
ments being so formed as to approximately 
define a cup, the inner end of each segment 
being turned inwardly, a plurality of annu 
larly disposed faces in the cup bottom formed 
by enlargements of the spaces between adja 
cent segments, a body portion of cementitious 
congealable insulating material within the 
cup, a band of the said material on the out 
side of the cup bottom joined to the material 
within the cup by portions of the material of 
relatively large cross-section in said aper 
tures. - 

12. In a commutator, a plurality of seg 
ments having outer contact surfaces disposed 
in substantially tubular alignment, the seg: 
ments having relatively narrow portions at 
their inner ends bent inwardly to define the 
cup bottom and to provide a plurality of an 
nularly disposed spaces therebetween, and 
the segments terminating outwardly in rela 
tively narrow extensions, a band of insulat 
ing material surrounding the segments ex 
teriorly thereof, a body of insulating mate 
rial inside of the cup joined to the said-band 
by integral portions of material-extending 
through the spaces between the narrow outer 
end extension of the segments, and a band of 
insulating material on the outside surface of 
the cup bottom joined to the body of insulat 
ing material by integral extensions extending 
through the spaces at the inner ends of the 
segment. 

13. A metal frame for commutator struc 
tures, comprising a cup-shaped article having 
a central portion forming the end wall there 
of and arms integrally formed therewith ex 
tending therefrom, the arms comprising tubu 
larly disposed parts spaced apart to form. 
commutator segments, the interconnecting 
portions of said arms being relatively narrow 
circumferentially and the arms being bent at 
said narrow portions whereby the segment 
portions may be caused to lie closely adja 
cent. 

14. A metal frame for commutator struc tures comprising a cup-shaped article hav 
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ing a central portion forming the end wall 
thereof and arms integrally formed there 
with extending therefrom in generally axial 
ly parallel tubularly disposed relation spaced 
apart to form commutator segment portions, 20 
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the segment portions being joined to the said. 
central portion by interconnecting E. 
the interconnecting portions being bent in 
termediately, and the interconnecting por 
tions being relatively narrower than the segi ment portions to provide apertures in the end 
wall of the cup. 

15. A metal frame for commutator struc 
tures, comprising a cup-shaped article hav 

oing a central portion forming the end wall 
thereof and arms integrally formed there 
with extending therefrom and bent relative 
ly thereto in substantially parallel tubularly 
disposed spaced parts to form commutator 

15 segment portions, the segment portions being 
joined to the central portion by connecting 
portions and the connection portions being 
intermediately bent and the connecting por 
tions being substantially narrower than the 

20 segment portions to provide apertures in the 
cup bottom and the outer end portions of the 
segments being relatively narrower than the 
segment portions. ... 

- 16. As an article of manufacture, a com 
25 mutator blank comprising a central portion 

and arms integrally formed therewith ex 
tending radially thereform, the central por 
tion being generally annular and the arm portions comprising relatively wide segment 

30 portions and relatively narrow inner por 
tions connecting the segment portions with 
the annular portion and the segment por 
tions terminating outwardly in relatively 
narrow extensions. 

35 17. As an article of manufacture, a com mutator blank comprising a central por 
tion and arms integrally formed therewith 
extending radially therefrom, the central 
portion being generally annular and the arm 

40 portions comprising relatively wide segment 
: portions, and relatively narrow inner por 
tions connecting the segment portions with 
the annular portion. t 

18. As an article of manufacture, a com 45 mutator blank comprising a central portion 
and arms integrally formed there with ex 
tending radially therefrom the central por 
tion being generally annular and the arm 
portions comprising relatively wide segment 

to portions and the segment portions terminate. 
ing outwardly in relatively narrow exten 
sions. 
In witness whereof I hereunto affix my signature this 7th day of December, 1928. 
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